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B.Arch. Semester |

SN | Course Code Course Name Periods Credits

L | T| P
1 | AR-101A Principles of Architecture - | 2 10| 0 2
2 | AR-102A History of Architecture - | 2 10| 0 2
3 | AR-103A Building Materials and Processes - | 2 (0| O 2
4 | AR-104A Architectural Psychology 2 10| 0 2
5 | CEAL01A Environmental Science and Ecology 2 (0| O 2
6 | CEA102A Structures in Architecture - | 2 10| 0 2
PRACTICAL

1 | AR-155A Basic Design and Visual Arts - | 0 0] 6 3
2 | AR-156A Architectural Drawing and Graphics - | 0 0] 6 3
3 | AR-157A Building Construction Technology - | 0 0] 6 3
4 | AR-158A Model Making Workshop - | 0 |0} 4 2
5 | AR-159A Computer Applications in Architecture - | 0O |0 4 2
6 | PD-193 Effective Communication O|1] 0 1
7 | PD-191A HOBBY CLUB 0 1 0 1
Total | 12 | 2 | 26 27
B.Arch. Semester |

SN | Course Code Course Name Periods Credits

L |[T| P
1 | AR-110A Principles of Architecture - I 2 |0 0 2
2 | AR-111A History of Architecture - Il 2 |0 0 2
3 | AR-112A Building Materials and Processes - 11 2 |0 0 2
4 | AR-113A Sociology in Architecture 2 |0 0 2
5 | CEALO3A Structures in Architecture - 11 2 0 0 2
PRACTICAL

1 | AR-164A Basic Design and Visual Arts - I 0 0 6 3
2 | AR-165A Architectural Drawing and Graphics - 11 0 |0 6 3
3 | AR-166A Building Construction Technology - Il 0 |0 6 3
4 | AR-167A Model Making Workshop - 11 0 |0 4 2
5 | AR-168A Computer Application in Architecture - 11 0 |0 4 2
6 | PD-192A Hobby Club 0 1 0 1
Total | 10 | 1 26 24
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B.Arch. Semester n

SN | Course Code Course Name Periods Credits

L (T, P
1 | AR-201A History of Architecture-1I1 2 |0 O 2
2 | AR-202A Building Services-I 2 |0 O 2
3 | AR-203A Building Sciences 2 |0 O 2
4 | CE-211A Structures in Architecture-I11 2 |0 0 2
PRACTICAL

1 | AR-254A Basic Design and Visual Arts-111 0 |0 6 3
2 | AR-255A Architectural Design-I 2 |0 | 6 5
3 | AR-256A Building Construction Technology-III 0O |[0O] 6 3
4 | AR-257A Computer Applications in Architecture-111 0 |0 4 2
5 | CE-260A Surveying 0O [0] 4 2
6 | PD292 Effective Communication 0 1 0 1
Total | 10 | 1 | 26 24
B.Arch. Semester v

SN | Course Code Course Name Periods Credits

L ([T P
1 | AR-210A History of Architecture-1V 2 |0 0 2
2 | AR-211A Building Services-II 2 |0 0 2
3 | BA-250A Principles of Management 2 |0 0 2
4 | CE-212A Structures in Architecture-1V 2 0 0 2
AR-221A/ Vernacular Architecture/Energy Efficient Architecture 2 |0 0 2
5 | AR-222A
(Elective)
PRACTICAL

1 | AR-264A Basic Design and Visual Arts-1V 0|0 6 3
2 | AR-265A Architectural Design-I1 2 |0 6 5
3 | AR-266A Building Construction Technology-1V 0|0 6 3
4 | AR-267A Computer Applications in Architecture-1V 0|0 4 2
5 | PD293A Intra and Inter Personal Skills 0 1 0 1
Total | 12 1| 22 24
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B.Arch. Semester Vv

SN | Course Code Course Name Periods Credits

L | T| P
1 | AR301A Principles of Human Settlements | 2 10| 0 2
2 | AR302A Building Services Il 2 10| 0 2
3 | CE311A Structures in Architecture - V 2 10| 0 2
4 | AR303A Estimation and Costing 2 10| 0 2
5 | AR304A Landscape Architecture 2 10| 0 2
PRACTICAL

1 | AR356A Architectural Design Il 2 |0] 6 5
2 | AR357A Architectural Detailing | 0 |0] 2 1
3 | AR358A Working Drawing-1 0|0 4 2
4 | AR359A Building Construction and Technology-V 0O |0} 4 2
5 | AR354A Site Planning and Landscape Design 0O |0)| 6 3
Total | 12 | 0 | 22 23
B.Arch. Semester Vi

SN | Course Code Course Name Periods Credits

L T P
1 | AR311A Principles of Human Settlements |1 2 0] O 2
2 | AR312A Building Services 1V 2 10| 0 2
3 | CE312A Structures in Architecture - VI 2 10| 0 2
4 | AR313A Specification of Works 2 10| 0 2
5 | AR314A Project Planning and Management 2 0] O 2
PRACTICAL

1 | AR361A Architectural Design 1V 2 |0 8 6
2 | AR362A Architectural Detailing Il 0O |0 4 2
3 | AR363A Working Drawing-II 0O |0)| 6 3
4 | AR364A Building Construction and Technology-VI 0|0} 4 2
Total | 12 | 0 | 22 23
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B.Arch. Semester Vi
SN | Course Code Course Name Periods Credits
L | T| P
1 | AR-401A Professional Practice | 2 10| 0 2
2 | AR-403A Advanced Services 2 10| 0 2
3 | AR-404A Design Research Method 2 10| 0 2
AR-431A/ Interior Design/Construction Management 2 10| 0 2
4 | AR-432A
(Elective)
AR-435A/AR- Sustainable Architecture/Urban and Regional Planning 2 0] O 2
5 | 436A
(Elective)
PRACTICAL
1 | AR-456A Architectural Design V 2 | 0] 10 7
2 | AR-457A Advanced Building Construction & Services 0 |0] 6 3
3 | AR-458A Advanced Structural Design and Systems 0O |0} 4 2
Total | 12 | 0 | 20 22
B.Arch. Semester VI
SN | Course Code Course Name Periods Credits
L T P
1 | AR-4501A Professional Practice Il 2 0] O 2
2 | AR-4502A Urban Design 2 0] O 2
3 | AR-4503A Building Economics 2 10| 0 2
4 | AR-4505A Town Planning 2 0] O 2
Elective (AR- Architectural Conservation /Intelligent Systems 2 10 0 2
5 | 4541A/AR-
4542A)
PRACTICAL
1 | AR-4556A Architectural Design VI 2 | 0] 16 10
2 | AR-459 Dissertation 0O |0)| 8 4
Total | 12 | 0 | 24 24
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B.Arch. Semester IX
Period
SN Course Code Course Name ertods Credits
L |[T| P
1 | AR-5410 Professional Office Training 0|0 O 16
2 | AR-580 Thesis 0 |0}| O 8
Total | O 0 0 24
B.Arch. Semester X
Period
SN Course Code Course Name ertods Credits
L |[T| P
1 | AR-511A Seminar 4 |0
AR-535A / AR- | Real Estate Management / Disaster Management (Elective- 2 |0 0 2
2 | 536 V)
PRACTICAL
1 | AR-581 Thesis 0 | 0| 28 24
Total | 6 0| 28 30
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DETAILED SYLLABUS
Ist YEAR
LTP Cr
AR101A PRINCIPLES OF ARCHITECTURE - |
200 2

OBJECTIVE: To introduce the student to the world of architecture and establish the key elements involved in the
creation of aesthetically appealing and practically appropriate architecture. The subject is designed to provide an
insight into the principles and processes that underpin the discipline of architecture. It is aimed to teach students the
key practical and theoretical influences that inform architectural practice enabling students to understand and analyze
architecture.

1.

4.

INTRODUCTION TO ARCHITECTURE: Description of architecture; architecture compared to visual and
temporal arts; architecture and science and technology; Architecture and social science; the work of an
architect compared to that of an artist, technologist and a designer/craftsman, scope of architecture; definition
and concepts of architecture.

ARCHITECTURE AS AN OCCUPATION: Types of architectural projects, career opportunities in the field
of architecture, role, responsibilities and duties of an architect in a building project.

ELEMENTS OF DESIGN -

_FUNCTIONAL -Study of functional, aesthetic-and structural components of -architecture: parameters of
design; anthropometrics; human activity and the use of spaces; spaces — their relation, interaction and
information in a structure.

_AESTHETIC: Elements and principles of visual composition, forms; functions of spaces and their
flexibility; natural forms and shapes and their relation in designing; problems related to the understanding of
the elements of architectural design; concepts of space and form and their perception; ordering principles.

_STRUCTURAL.: Elements of structure; elements of construction and their thoughtful use to enhance
designs;

ANALYSIS OF BUILDINGS: Analysis of architectural buildings through literature reviews and case
studies, based on the functional, aesthetic and structural parameters.

DESIGN PROCESS: Integration of aesthetics and function; understanding of formative ideas, organization concepts,
spatial characteristics; massing and circulation in design analysis.

TEXT BOOK: Parmar, V. S. “Design Fundamentals in Architecture”, Somaiya Publications Pvt Ltd, 1973.
REFERENCE BOOKS

1. Snyder, J and Catanese, A, “Introduction to Architecture”, McGraw-Hill, 1979

2. Farrelly, Lorraine, “The Fundamentals of Architecture”, Ava Publishing, 2007

3. Voordt and Wegen, “Architecture in Use”, Architectural Press, 2005

4. Smithies, K.W., “Principles of Design in Architecture”, Van Nostrand Reinhold Co, 1981

5. Roger H. Clark and Michael Pause, “Precedents in Architecture”, Van Nostrand Reinhold Co, 1996

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17
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OBJECTIVE: The course is designed to expose the students to both vernacular and contemporary construction
methods and materials, their properties, testing and uses.

1. SOILS , CLAY AND CLAY MATERIALS : Formation — index property, specific gravity, grain size
distribution,  plasticity, characteristics and phase relationship, identification and local names; ISI
classification; sources and uses of sand; fineness modulus; Bricks, terracotta, tiles etc; Bricks: types of
bricks; study of properties of constituent components, manufacturing process, quality test of bricks.

2. RURAL AND TRADITIONAL MATERIALS (Mud & Stone): Mud: mud as a building material; soil
stabilization: need for soil stabilization, stabilized soil blocks; rural materials: bamboo, casuarina, coconut,
palm, hay, coir — properties and uses; fire retardant treatment and insect proofing; Types of stones; study of
properties of constituent components; methods of quarrying of stones; properties and uses of principal
building stones.

3. TIMBER: Study of properties of timber, uses, seasoning process, quality tests; types of timber and defects
in timber; protection from termites; techniques of preserving and finishing of timber; plywood, particle
boards, block boards, PVC, laminates etc.

4. LIME, CEMENT AND CEMENT PRODUCTS: Lime: fat and hydraulic lime, their uses and properties;
manufacture of lime; preparation of lime mortar; functions and requirements of a good mortar; mix
properties for various works; Concrete: study of properties of constituent components, manufacturing
process, quality tests of cement, lime, sand, aggregates, concrete and mortar.

5. METALS: Study of properties of constituent components, manufacturing process, quality test of ferrous and
non-ferrous metals (lead, copper, zinc, tin, Al & Steel); weathering effects on such metals, preventive
measures. Usage in building Industry.

TEXT BOOK

Rangwala, S. C., “Engineering Materials (Material Science)”, Charotar Publishing House, 2007.
REFERENCE BOOKS

Farrelly, Lorraine, “Basic Architecture 02: Construction + Materiality”, Ava Publishing, 2008.

Watson, Donald, “Time-saver Standards for Building Materials and Systems”, Tata McGraw Hill, 2010.

LTP Cr

AR104A ARCHITECTURAL PSYCHOLOGY
200 2

OBJECTIVE: This course is aimed at helping the student understand the built environment by providing a look at
architecture within the framework of human sciences: how does human psychology and society influence and inform
architecture and how in turn architecture affects our lives. Students develop critical observation skills and investigate
buildings as manifestations of religious, social, and personal values.

1. ENVIRONMENTAL PSYCHOLOGY & PERCEPTION: Relation to architecture and planning; meaning of
environment; measurement of environmental stimuli from psychological aspect; behavioral effects of environmental
conditions: physical - noise, temperature and air pollution; social- overcrowding and isolation; extra ordinary-
catastrophe. spatial perception: perception of distance, size and movement; meaning of colour and form; depth
perception; visual illusions in architecture; spatial thinking- social and cultural influences on environmental
perception.

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17
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2. TERRITORIAL BEHAVIOUR AND PERSONAL SPACE: Concept of personal space and territoriality,
individual and situational as determinants of personal space; consequences of too much or too little of personal space;
personal space and environmental space as implications for design aspects; adaptation to environment - behavioral
aspects of adaptation to familiar and unfamiliar environment; spatial experience; living requirements and satisfaction,
etc.

3. ARCHITECTURAL PSYCHOLOGY & PSYCHOLOGICAL AESTHETICS: Psychological effects of various
architectural means: line, form, space, textures, colour, light, scale etc; case studies. Measurement of communication
through art and architecture; signs and symbols in architecture; determination of pleasantness and unpleasantness as
psychological factors in environmental design.

4. ENVIRONMENTAL SETTINGS: Nature and effects of home, work, educational or institutional (e.g. nursing
home, hospital, prison, etc.) environments as they affect human health and cognitive functioning; restorative effects of
natural environments

5. LOCAL IDENTITY: Concept of local identity, globalization and identity, maintaining a distinct identity in a
globalised world etc.

TEXT BOOK: Parmar, V. S., “Design Fundamentals in Architecture”, Somaiya Publications Pvt. Ltd., 1973.
REFERENCE BOOKS

1. Bell, P.A., Greene, T.C., Fisher, J.D., & Baum, A. “Environmental Psychology”, 5th edition, Harcourt, Inc.: Fort
Worth, TX, 2001.

2. Gallagher, W., “The Power of Place”, Harper Perennial, New York, 1994.
3. Rapoport, Amos, “House Form and Culture”, Prentice Hall, 1969.
4. Broadbent, Geoffrey. “Design in Architecture: Architecture and the Human Sciences”, John Wiley and Sons, 1973.

LTP Cr

ARI155A BASIC DESIGN & VISUAL ARTS - |
006 3

OBJECTIVE: The course Basic design is aimed at imparting a good base in design through thoughtful designing of
simple two dimensional and three dimensional compositions. Also, the Visual Arts component intends to acquaint the
students with various drawing principles and artistic techniques; how to sketch and draw at all stages of the design
process.

EXERCISES
PART-I: BASIC DESIGN

1. To study the elements of visual composition.

2. To study the principles of visual composition.

3. To study the Ordering principles.

4. To study the colour wheel, colour schemes and its application on architectural forms and spaces; principles of
harmony and contrast and degree of chromatism.

To study textures and textures schemes.

To study and demonstrate the application of basic design in architecture: Adopt compositions, murals and
sculptures for semi recreational and semi functional architectural spaces.

o o

PART-II: VISUAL ARTS

1. To study the basic elements of free hand sketching.

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17
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2. To learn the various sketching techniques and mediums in pencil and ink.

3. To learn how to build a sketch - composing a view, establishing structure, scale, layering tonal values, adding
details; achieving spatial depth in drawings; sighting techniques.

4. Free hand Sketching of furniture pieces, parts of building in relation with human scale and proportions.

5. Free hand Sketching of architectural elements and landscapes.

TEXT BOOK

Ching, Francis D. K., “Architecture: Form, Space, and Order”, Wiley and Sons, 2007.
REFERENCE BOOKS

1. Wallschlaeger, C and Snyder, S.B., “Basic Visual Concepts and Principles for Artists, Architects and Designers”,
McGraw Hill, 1992.
2. Laseau, P, “Graphic Thinking For Architects and Designers”, John Wiley and Sons, 2001
3. Ching, Francis D. K., “Drawing: A Creative Process”, Wiley and Sons, 1989
4. Farrelly Lorraine, “Basic Architecture 01: Representational Techniques”, Ava Publishing, 2008.
5. Evans, Ray, “Drawing and Painting Architecture”, Van Nostrand Reinhold Company, 1983.
LTP Cr
AR103A BUILDING MATERIALS AND PROCESSES - |
200 2
LTP Cr
AR156A ARCHITECTURAL DRAWING & GRAPHICS - |
006 3

OBJECTIVE Architectural drawing and graphics is the primary medium for development and communicating design
concepts. Through this course the students are trained to develop imaginative and three dimensional spatial
capabilities and acquire the skill of reading plans, sections and elevations and understanding the drawing conventions
and symbols used in them.

EXERCISES

1. To understand and learn about the various drafting tools required in architectural drafting - pencils, grades of
graphite leads, technical pens etc.

2. To study the various drafting techniques, line quality etc.

3. To learn about the drafting procedure and exercises on architectural letterings.

4. To construct architectural scales and apply them to real object and drawings (Plain scale, diagonal scale,
comparative scales).

5. To introduce the principles of orthographic projections and prepare drawings on orthographic projection of simple
regular two dimension shapes.

6. To prepare drawings on orthographic projection of complex solids, hollow object and sections.

7. To study the principles and techniques of axonometric, oblique and isometric views and construct three
dimensional views of basic and complex geometrical shapes.

8. To study the interpenetration of solids.

9. To study the development of surfaces.

10. To study the sections of solids.

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17
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REFERENCE BOOKS

1. Bhatt, N.D., “Engineering Drawing: Plane and Solid Geometry”, Charotar Publishing House, 2006
2. Leslie, Martin C., “Architectural Graphics”, Macmillan Pub Co, 1970.
3. Parkinson, A.C., “A First Year Engg. Drawing”, Sir Issac Pitman and Sons.
4. Black, Earl D., “Engineering and Technical Drawing”, Van Nostrand Reinhold Co., 1972.
5. Ching, Francis D. K., “Architectural Graphics”, Van Nostrand Reinhold, 2003.
LTP Cr
AR157A BUILDING CONSTRUCTION TECHNOLOGY -1
006 3

OBJECTIVE: To give an introduction to building elements and expose the student to the process of building
construction.

EXERCISES
1. To introduce the various terminologies used in brick masonry works.
2. To study and prepare drawings of bonds in brick masonry; bonds in columns, corners and junctions, jointing and
pointing; buttresses; sills; jambs; corbels; copings;
3. To study and prepare drawings of cavity walls and reinforced brickwork.
4. To study the various tools used in brick masonry works
5. To study the defects in brick masonry: cracking in brick walls etc; supervising brick masonry works.
6. To study and prepare drawings on various stone masonry works: Rubble masonry, Ashlar masonry etc.
7. To study the type of walling and joints, dressing of stone surfaces; coping; supervising stone masonry works.
8. To study various types of composite masonry.
9. To demonstrate various quality test of bricks, stones and timber.
10. To study and prepare drawings on simple foundation for masonry load bearing walls and piers.

Note: Sessionals will be in the form of reports, drawings and models. There shall be regular visits to construction
sites.

REFERENCE BOOKS

S A

Rangwala, S. C., “Building Construction”, Charotar Publishing House, 2007

McKay, W.B., “Building Construction Volume I, I, III and IV”, Longmans, 1955

Ching, Francis D. K. and Adams, Cassandra, “Building Construction Illustrated”, Wiley and Sons, 2000
Barry, R, “The Construction of Buildings”, the English Language Book Society and Crosby Lockwood, 1976
Chudley, Roy, “Construction Technology”, Longman, 2005

Arora, S.P. and Bindra, S.P., “The Text book of Building Construction”, Dhanpat Rai Publications, 2009

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17
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AR158A MODEL MAKING WORKSHORP - |
002 1

OBJECTIVE Modeling allows an architect to explore an idea in a three dimensional form, allowing communication
of the idea in an accessible way.

EXERCISES

1. Tointroduce the carpentry tools, processes, joints and wood working machines.
2. To prepare simple three dimensional objects like cubes pyramids etc.

3. To create complex three dimensional forms for models using carpentry methods.
4

To demonstrate the use of carpentry tools in making joints such as dovetail joint, mortise and tenon joint, lap joint,
butt joint etc to be used for making furniture.

To demonstrate fixing of plywood, blockboards, commercial boards etc.
To study the application of plywood, blockboards, commercial boards etc. in furniture.
To introduce the various welding equipments, processes and its applications.

To introduce to metallic sections, joinery tools, joinery processes and working with them.

© © N o O

To prepare joints (Lap and butt) by metal arc welding.

10. To learn and use various painting methods-brush, spray, hot spray etc.

REFERENCE BOOKS
1. Raghuwanshi, B.S., “A Course in Workshop Technology - Vol. I and II”, Dhanpat Rai and Co, 2001.
2. Hazra and Chaudhary, “Workshop Technology - Vol. | and 11", Asian Book Comp, 1998.

COMPUTER APPLICATIONS IN ARCHITECTURE LTP Cr
AR159A -1

002 1

OBJECTIVE: This course will enable the students to understand the basics of computer and to know the basics of
MSOffice, enabling the student prepare simple and interactive presentations using computers.

EXERCISES

1. To introduce and study about the basics of computer hardware and software components; computer
terminology.

2. Tointroduce and study about windows and its applications.

3. To learn the concepts of Internet, server types, connectivity; applications of internet- using e-mail, browsing
etc.

4. To understand the concepts of e-commerce.

5. To study in detail Microsoft Word; To Create a document with all formatting effects.

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17
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6. Exercises on document preparation using MS Word

7.

10.
11.
12.

13.

Create a document with tables, labels in MS word and to create a document to send mails using mail merge
option.

To learn about the concept of spreadsheet/ worksheets, charts, formulas, functions etc using MS Excel.

To Create an Excel File to analyze the student™s performance. Create a chart for the above data to depict it
diagrammatically.

Create Excel sheet to use built-in-function.
To prepare slide shows and presentations using MS PowerPoint;

To create architectural presentations using computers: communicating information, presentation sequence,
symbols, lettering and presentation formats etc.

To Create a Power Point presentation with varying animation effects with timer.

REFERENCE BOOKS

1. Wallace, Wang, “Office 2010 for Dummies”, Wiley, 2010
2. Rajaraman, V., “Fundamentals of Computer”, Prentice Hall, 2004
3. Icon, Alexis and Leon, Mathew, “Internet for Everyone” Leon Techworld, 1997
4. Press, Barry and Press, Marcia, “Teach Yourself all about Computers”, IDG Books India, 2000.
5. Mansfield, R., “The Compact Guide to Microsoft Office”, BPB Publishers, 1994
LTP Cr
CEA101A ENVIRONMENTAL SCIENCE AND ECOLOGY
200 2

OBJECTIVE: Environmental Studies is a multidisciplinary area, the issues of which everyone should know. The aim
of the course is to make everyone aware of environmental issues like continuing problems of pollution, loss of forest,
solid waste disposal, and degradation of environment. Issues like economic productivity and national security, global
warming, the depletion of ozone layer.and loss of biodiversity are other serious concerns before mankind.

1.

ENVIRONMENTAL STUDIES & ECOSYSTEMS: Basic definitions related to environment; scope, vis-a-
vis environmental science and environmental engineering; causes of environmental degradation, atmospheric
composition and associated spheres, habitat and climate; objective, goals and principles involved in
environmental education, environmental awareness, environmental ethics, environmental organization and
their involvement.Concept of an ecosystem, structure and function of an ecosystem, producers, consumers and
decomposers, energy flow in the ecosystem, ecological succession, food chains, food webs and ecological
pyramids; characteristic features, structure and function of the following ecosystem - forest ecosystem,
grassland ecosystem desert ecosystem and aquatic ecosystems.

NATURAL RESOURCES: Renewable and non-renewable resources; forest resources, over-exploitation,
and deforestation / afforestation; water resources, impact of over-utilization of surface and ground water,
floods, drought, conflictsover water, dams; mineral resources: dereliction of mines, environmental effects of
extracting and using mineral resources; food resources, modern agriculture and its impact, problem associated
with fertilizer and pesticide, water logging, salinity ; energy resources, renewable, non-renewable energy
sources, solar energy, wind energy, hydro energy, biomass energy, geothermal energy, nuclear energy and its
associated hazards; land as a resource, land degradation, man induced landslides, soil erosion and
desertification.

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17
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3. BIODIVERSITY AND ITS CONSERVATION: Bio-geographical classification of India; biodiversity at
global, national and local levels, India as a mega-diversity nation, hot-spots of biodiversity; value of
biodiversity-consumptive use, productive use, social, ethical aesthetic and option values; threats to
biodiversity; conservation of biodiversity: in-situ and ex-situ conservation of biodiversity.

4. ENVIRONMENTAL POLLUTION& SOCIAL ISSUES: Causes, effects and control measures of air
pollution, water pollution, soil pollution, marine pollution, noise pollution, thermal pollution, solid waste
management, e-waste management; disaster management — floods, earthquake, cyclone and landslides.Water
conservation, rain water harvesting, watershed management; climate change, global warming, acid rain, ozone
layer depletion; Environmental Protection Act, Air (Prevention and Control of Pollution) Act, Water
(Prevention and Control of Pollution) Act, Wildlife Protection Act, Forest Conservation Act.

5. HUMAN POPULATION AND THE ENVIRONMENT: Population growth, population explosion — family
welfare programmes; role of information technology in environment and human health; case studies, Chipko
movement, Saradar Sarovar dam, mining and quarrying in Udaipur, salinity and water logging in Punjab,
Haryana and Rajasthan, Bhopal gas tragedy, Chernobyl nuclear disaster, arsenic pollution in ground water.

TEXT BOOK: Kaushik, Anubha, and Kaushik, C.P., “Perspectives in Environmental Studies”, New Age
International Publishers, 2004.

REFERENCE BOOKS

1. Agarwal, K. C., “Environmental Biology”, Nidi Publ. Ltd., 2001
2. Brunner R. C., “Hazardous Waste Incineration”, McGraw Hill, 1989.

3. Cunningham, W.P., Cooper, T.H. Gorhani, E. and Hepworth, M.T., “Environmental Encyclopedia”, Jaico
Publ. House, 2001.

CEA102A STRUCTURES IN ARCHITECTURE - |

LTP Cr

200 2

OBJECTIVE

To introduce the basic concept of structures and enable the students to analyze, understand the fundamentals and
working of various parts of different structural systems.

1.

MODULE 1: ELEMENTS OF STATICS: Law of Parallelogram of Forces, Resolution of Forces, Law of
Triangular of forces, Polygon of forces, Theorem of Resolved parts, Resultant of a Number of Concurrent
Coplanar forces, Moment of a Force.

MODULE 2: SIMPLE STRESSES AND STRAINS: Elasticity, Stress, Strain, Types of Stresses, Elastic

Limit, Hooke’s Law, Modulus of FElasticity, Stresses in Composite Bars, Primary or Linear Strain, Poisson’s
ratio, Shear Stress, Principal stresses and strains

MODULE 3: SHEAR FORCE AND BENDING MOMENT:Beams, Shear Force and Bending Moment,
Moment of Resistance, SF and BM diagrams for simple cases

MODULE 4:CENTER OF GRAVITY AND MOMENT OF INERT IA:Definitions, Methods of Finding CoG
of Simple Figures, Center of Parallel Forces, Important Theorems, Section Modulus, Calculation of MI by first
Principal and its application, MI of composite sections

MODULE 5: TYPES OF LOADS:Concepts and definitions of dead load, imposed load, seismic load, wind
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load and snow load as per IS 875-1987 (Part I-V) and IS 1893-2002
TEXT BOOK
1. Engineering Mechanics and Strength of Materials; R.K. Bansal
2. Strength of Materials; R.S. Khurmi
3. Applied Mechanics and Strength of Materials; R.S. Khurmi
4

(o

Civil Engineering Handbook; P.N. Khanna

LTP Cr

AR110A PRINCIPLES OF ARCHITECTURE-II

200 2

OBJECTIVE: To introduce the student to the world of architecture and establish the key elements involved in the
creation of aesthetically appealing and practically appropriate architecture. The subject is designed to provide an
insight into the principles and processes that underpin the discipline of architecture. It is aimed to teach students the
key practical and theoretical influences that inform architectural practice enabling students to understand and analyze
architecture.

1. FACTORS INFLUENCING ARCHITECTURE: Climate, topography, materials, economics, socio-
cultural and technological influences etc

2. ARCHITECTS & THEIR THEORIES ON ARCHITECTURE THROUGH THE AGES: Brief
introduction to the styles propagated by architects from antiquity to modernism. Philosophy of architecture as
propagated by some leading architects; study of selected writings and buildings.

3. ARCHITECTURE CRITICISM: Introduction and need for architecture criticism in the academy of
architects; criticism in day - to - day transaction, architecture criticism a societal perspective; types and
characteristics, crux of normative criticism, interpretive criticism, description criticism, peer criticism.

4. VERNACULAR AND RURAL ARCHITECTURE: Introduction to vernacular and rural architecture and
its characteristics; rural environment and its architectural considerations; study of exemplary cases.

5. CASE STUDIES & ANALYSIS OF BUILDINGS: Case studies of some old and new classical architectural
projects from India and aboard with special focus on the above mentioned points. Analysis of architectural
projects of various scales and types based on the above mentioned points.

Note: Assignments could be in the form of 'seminars on case studies of architectural projects.

TEXT BOOK: Parmar, V. S. “Design Fundamentals in Architecture”, Somaiya Publications Pvt Ltd, 1973.
REFERENCE BOOKS

1. Snyder,J and Catanese, A, “Introduction to Architecture”, McGraw-Hill, 1979

2. Farrelly, Lorraine, “The Fundamentals of Architecture”, Ava Publishing, 2007

3. Voordt and Wegen, “Architecture in Use”, Architectural Press, 2005

4. Smithies, K.W., “Principles of Design in Architecture”, Van Nostrand Reinhold Co, 1981

5. Roger H. Clark and Michael Pause, “Precedents in Architecture”, Van Nostrand Reinhold Co, 1996

6. Pevsner Nikolaus, "Canons of Criticism", Penguin, Harmonds worth, 1971
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AR111A HISTORY OF ARCHITECTURE - I
200 2

OBJECTIVE: History of Architecture provides the connection, context, and roots central for the identity of who we
were, who we are, and who we might be. Since architecture is a coherent chain of events, styles, tendencies, beliefs
and techniques, studying history of architecture enables the student to gain a direct understanding of how and why
architecture is made today, and clues to how architecture can be tomorrow.

1.

5.

ANCIENT ARCHITECTURE: Early Indian architecture up to 3rd century A.D; Indus valley civilization;
study of Mohenjodaro and Harrapan architecture and planning; Vedic architecture of India; Vastu purush
mandala and other canons of Hindu architecture.

INDIAN TEMPLE ARCHITECTURE & INDO-ARYAN TEMPLE ARCHITECTURE: Temples:
spatial arrangements, construction, ornamentation; elements of special attributes: columns, shikharas; temple
complex etc Characteristic features and typical examples of Indo-Aryan temple architecture- temples of
Orissa, Kashmir, M.P, Gujarat.

CENTRAL HINDU TEMPLE ARCHITECTURE & DRAVIDIAN ARCHITECTURE: Early chalukyan
architecture, the Rashtrakuta style and the Hoysala architecture — salient features and typical examples.
Characteristic features and typical examples of Pallava, Pandava, Chola, Vijayanagar and Madura styles.

BUDDHIST ARCHITECTURE IN INDIA: Development and characteristic features; stupas; Buddhist
order- Ashoka pillars; Chaityas; rock cut architecture; Viharas etc

JAIN ARCHITECTURE IN INDIA: Development and characteristic features; Jain temple architecture etc

Note: An educational tour/ study tour to the places of architectural interest / building appraisal shall be organized as
per the programme. The documentation shall be done in the form of photographs / slides and sketches presented in
form of a seminar and written report immediately after the tour / building appraisal.

TEXT BOOK: Brown, Percy, “Indian Architecture — Vol I and 11", Apt Books, 1990
REFERENCE BOOKS

1. Grover, S. K., “Buddhist and Hindu Architecture in India”, CBS, 2008.
2. Thapar, B., “Introduction to Indian Architecture”, Periplus Editions, 2005.
3. Surendra S., “ Indian Architecture : Hindu, Buddhist and Jain”, Ajanta Offset and Packaging Ltd., 2006
4. Maheshwari and Garg, “Ancient Indian Architecture”, CBS, 2003.
LTP Cr
AR112A BUILDING MATERIALS AND PROCESSES - 11
200 2

OBJECTIVE: The course is designed to expose the students to both vernacular and contemporary construction
methods and materials, their properties, testing and uses.

1.

2.

GLASS: Types of glass (plate, tinted, heat absorbing etc); structural glass bricks and glasscrete; fiber glass
and glass wool etc; properties, varieties and uses.

PLASTICS: Properties, varieties and uses of plastics in the building industry; Thermoplastics and
thermosetting plastics: properties and architectural uses of plastics; structural plastics; Reinforced plastics and
decorative laminates-plastic coatings, adhesives and sealants; modifiers and plasticizers; fabrications of
plastics; primary plastic building products for walls, roof and partitions. Secondary building products for
rooms, windows, roof lights, domes, gutters and handrails.

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17




J\"

A

LINGAYA'S

UNIVERSIT

chooseto know
-

-

3. PAINTS, VARNISHES AND DISTEMPERS: Constituents of oil paint, characteristics of a good paint;
types of paint; process of painting different surfaces; types of varnish; methods of applying varnish; French
polish; dry distemper; oil bound distemper; wax polishing, putty.

4. MATERIALS FOR FLOORING AND ROOFING : Different flooring & paving materials and types that
are cast-in-situ viz. Mud flooring, Brick flooring, Indian Patent Stone finish, Terrazzo flooring, red oxide
flooring etc. and readymade tiles available in market viz. natural stone tiles / slabs, plain & mosaic cement
tiles / blocks, ceramic tiles, vitrified tiles and other modern materials, including the process of providing or
laying the flooring or pavement; floor finishes of various materials viz. carpet, linoleum, rubber, PVC etc. :
Roofing of Mangalore tile, pan tiles, slate, corrugated ashestos sheet etc.

5. DAMP PROOFING, WATER PROOFING AND MISCELLANEOUS: Hot applied and cold applied;
emulsified asphalt, bentonite clay, butyl rubber, silicones, vinyls, epoxy resins and metallic water proofing
materials, their properties and uses; water proofing membranes such as rag, asbestos, glass felt, plastic and
synthetic rubber- vinyl, butyl rubber, neoprene, polyvinyl chilnide; prefabricated membranes sheet lead,
asphalt their properties and uses. Anti termite treatment to foundations, masonry and wood work; sound
insulating materials- gypsum; recent advances in building materials.

Note: Assignments could be in the form of market surveys for building materials and study of latest building materials
in the building construction industry. Students are also required to do case studies of architectural and interior projects
where the above-mentioned materials have been innovatively used.

TEXT BOOK

Rangwala, S. C., “Engineering Materials (Material Science)”, Charotar Publishing House, 2007.
REFERENCE BOOKS

1. Farrelly, Lorraine, “Basic Architecture 02: Construction + Materiality”, Ava Publishing, 2008

2. Watson, Donald, “Time-saver Standards for Building Materials and Systems”, Tata McGraw Hill, 2010.

LTP Cr

AR113A SOCIOLOGY IN ARCHITECTURE
200 2

OBJECTIVE A large proportion of our human experience and social interaction occurs in the buildings in which we
live and work. This course examines how architectural forms both influence and react to socio-cultural phenomena.
Also, sociology informs architecture in all phases of the design process, including the pre-design and programming,
design, construction, and post-construction phases. Therefore, students of architecture can use this sociological
perspective to enhance building design.

1. INTRODUCTION TO SOCIOLOGY: Man and his social and physical environment; social groups and
social structure; utility and relation with architecture;

2. CULTURE ,SOCIETY & INDIAN COMMUNITIES: Meaning of culture and society, influence of socio-
cultural patterns on architecture, case studies. Rural and urban communities; their social structures and
problems; cultural heritage; rituals and community gathering etc.

3. URBANIZATION & COMPARISON OF URBANIZATION: Trend and characteristics; dynamics of
urban growth and social change; urban attitude, value and behavior; patterns of urbanization in India;
migration studies; problems arising out of urbanization etc. Comparison of urbanization in underdeveloped
countries with that in the west — salient features and characteristics

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17



)

eomn

UNIVERSIT

chooseto know
-

(o

4. SOCIAL ASPECT OF PHYSICAL ENVIRONMENT: Its implications and limitations in buildings;
neighborhood planning; slum improvements and city fabric.

5. COMMUNITY PARTICIPATION: Significance of public opinion and participation

Note: Assignments would be in the form of case studies comprising the sociological study of communities with their
habitat and built environment

TEXT BOOK
Madan, G. R., “Indian Social Problems: Vol - 1 and 27, Allied Publishers Pvt Ltd, 2003.
REFERENCE BOOKS

1. Rapoport, Amos, “House Form and Culture”, Prentice Hall, 1969

2. Broadbent, Geoffrey. “Design in Architecture: Architecture and the Human Sciences”, John Wiley and Sons,
1973

3. Prakasa Rao, VLS, “Urbanisation in India”, Concept Publishing Company, New Delhi, 1983.
4. Desai A.R., “Rural Sociology”, Popular Prakashan, Bombay, 1984.
5. Smelsa, “Sociology”, Prentice Hall, New Jersey, 1981.

LTP Cr

AR-164A BASIC DESIGN AND VISUAL ARTS - 11
006 3

OBJECTIVE: The course Basic design is aimed at imparting a good base in design through thoughtful designing of
simple two dimensional and three dimensional compositions.-Also, the Visual Arts component intends to acquaint the
students with various drawing principles and artistic techniques; how to sketch and draw at all stages of the design
process.

PART-I: BASIC DESIGN

To study various linear forms for outdoor and indoor architectural spaces.

To study planer forms and explore the adoptability of these sculptures to architectural functions.

To Study solids and voids: creation of abstract and semi abstract symbolic sculptural forms and spaces.

To study the Transformation of forms - dimensional transformation, subtractive, additive forms, organization

of additive forms.

5. To study the Articulation of forms- analytical study of the sculptural building forms and its critical appraisal
of visual character.

6. To study architectural spaces: Elements defining spaces; factors affecting qualities of architectural spaces;
spatial relationships and spatial organizations; movement through space.

7. To study and demonstrate the application of basic design in architecture: Adopt compositions, murals and

sculptures for semi recreational and semi functional architectural spaces.

SUGGESTED STUDIO EXCERCISES:

Integration of construction and building material

Howbde

Gate design, Bus stop, Kiosk, Mother dairy, Guard room, ATM room, Exhibition stalls, Milk booths.

PART-II: VISUAL ARTS

1. To study the effects and techniques of creating tonal values — hatching, cross hatching, scribbling, stippling;
visual texture and grain.
2. To study the interaction of light with objects and surfaces; shade and shadows; modeling form.
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3. To demonstrate the use of tonal values in architectural drawings.

4. To understand the application of free hand sketching in the design process: conceptual sketches, analytical
sketches, observational sketches, contour drawings; parti diagrams; serial views; travel sketching;
diagramming.

5. To study the importance of context in architectural drawings: importance of context in views and drawings;

elements of context — drawing human figures; furniture and furnishings; vehicles; landscape elements.

REFERENCE BOOKS

1. Ching, Francis D. K., “Architecture: Form, Space, and Order”, Wiley and Sons, 2007.

2. Wallschlaeger, C and Snyder, S.B., “Basic Visual Concepts and Principles for Artists, Architects and
Designers”, McGraw Hill, 1992.

3. Laseau, P, “Graphic Thinking For Architects and Designers”, John Wiley and Sons, 2001

4. Ching, Francis D. K., “Drawing: A Creative Process”, Wiley and Sons,1989

5. Farrelly Lorraine, “Basic Architecture 01: Representational Techniques”, Ava Publishing, 2008.

6. Ching, Francis D. K., “Architectural Graphics”, Van Nostrand Reinhold, 2003
AR- LTP Cr

165A ARCHITECTURAL DRAWING & GRAPHICS -11

006 3

OBJECTIVE Architectural drawing and graphics is the primary medium for development and communicating design
concepts. Through this course the students are trained to develop imaginative and three dimensional spatial
capabilities and acquire the skill of reading plans, sections and elevations and understanding the drawing conventions
and symbols used in them.

EXERCISES

1.

10.

To study the basic terms, principles, types and techniques of geometrical perspective drawing; linear
perspectives: one, two and three point perspective.

To prepare perspective by measuring point method, angular and parallel perspective.

To prepare drawings on the presentation of interior and exterior views in one point perspective and section
perspectives.

To prepare drawings using two point perspectives for simple objects, inclined planes, cylindrical objects,
arches and other circular forms etc.

To introduce the basic principles of sciography and its application to the field of architecture.
To prepare drawings demonstrating sciography of two dimensional objects in plan and elevation.

To prepare drawings demonstrating sciography of three dimensional objects in plan, elevation and views
(Isometric and perspective).

To study the various graphics codes and symbols used in architectural drawings: graphic conventions for
scale, orientation, materials, line thicknesses and line types, symbols representing doors and windows,
staircases, centerlines, property lines etc.

To study the different types of plans used in architectural drawings: site plan, location plan, floor plans, roof/
terrace plan, reflected ceiling plan; sections - design and construction; elevations.

To introduce the various types of architectural drawings — feasibility study drawings; conceptual drawings;
presentation drawings; working drawings; specialized drawings.
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REFERENCE BOOKS

1. Gill, Robert W., “Basic Perspective”, Thames and Hudson, 1974
2. Malik, Shankar, “Perspective and Sciography”, Allied Publishers, 1994
3. Leslie, Martin C., “Architectural Graphics”, Macmillan Pub Co, 1970
4. Ching, Francis D. K., “Architectural Graphics”, Van Nostrand Reinhold, 2003
AR- LTP Cr
166A BUILDING CONSTRUCTION TECHNOLOGY - 11

006 3

OBJECTIVE: To give an introduction to building elements and expose the student to the process of building
construction.

EXERCISES

1. To study and prepare drawings on various types of joinery used in carpentry.

2. To study various types of wooden doors: ledged, braced and battened, paneled, glazed, flush, sliding doors,
revolving; doors with and without fanlight etc;

3. To study various types of wooden windows: fixed, side and top hung, casement, pivoted, louvered, bay,
dormer, ventilators and fanlights etc.

4. To study and prepare drawings of the various types of metal (pressed steel and z-section) doors and windows.

5. To study methods of mosquito proofing of doors and windows.

6. To study and prepare drawings of the various fixtures and fastenings commonly used in doors and windows.

7. Tointroduce the various terminology of arches.

8. To prepare drawings on the various type of arches.

9. To study the procedure of centering of arches.

10. To study and prepare drawings on the types of lintels and sunshades.

Note: Sessionals will be in the form of reports, drawings and models. There shall be regular visits to construction

sites.

TEXT BOOK: Rangwala, S. C., “Building Construction”, Charotar Publishing House, 2007
REFERENCE BOOKS

1. McKay, W.B., “Building Construction Volume I, II, III and IV”, Longmans, 1955
2. Ching, Francis D. K. and Adams, Cassandra, “Building Construction Illustrated”, Wiley and Sons, 2000
3. Barry, R, “The Construction of Buildings”, The English Language Book Society and Crosby Lockwood, 1976
4. Chudley, Roy, “Construction Technology”, Longman, 2005
5. Arora, S.P. and Bindra, S.P., “The Text book of Building Construction”, Dhanpat Rai Publications,
AR- LTP Cr
167A MODEL MAKING WORKSHOP - 11

003 2

2009.
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OBJECTIVE Modeling allows an architect to explore an idea in a three dimensional form, allowing communication
of the idea in an accessible way.

EXERCISES

1. Tointroduce the various materials used in architectural model making.

2. Tointroduce the various techniques of model making.

3. To model with paper, card board, mount board, thermocol, styrofoam, softwood, acrylic sheets and wire.

4. To study the development of simple and composite form, experiments on three dimensional forms such as
cubes, pyramids, tetrahedron and forms to understand the spaces conceived by them.

5. To create organic forms by using clay, plaster of paris, metal scrap, jute fiber etc. for study of forms.

6. To study about murals.

7. Tointroduce and make various types of architectural models — concept models; development models etc.

8. To introduce the concept of illuminated models.

9. To work on sectional models.

10. To study and make presentation models using various materials etc.

Note: Students are required to prepare block models of groups of buildings including roads and landscaped open
spaces and detailed models of buildings from given set of drawings.

REFERENCE BOOKS
1. Morris, M., “Architecture and the Miniature: Models”, John Wiley and Sons, 2000
2. Sutherland, Martha, “ Model Making: A Basic Guide”, W.W. Norton and Co, 1999

3. Mills, Criss B., “Designing with Models : A Studio Guide to Making and Using Architectural Models”, Thomson
and Wadsworth, 2000

-AR- COMPUTER APPLICATIONS IN ARCHITECTURE - LTP Cr

168A 1

003 2

OBJECTIVE: The objective of introducing this course is to promote computer knowledge and applications in
architecture. This course will familiarize the students to the concepts CAD and will enable them to present Computer
Aided Architectural Drawings in both 2D & 3D.

EXERCISES

. To introduce to the basics of CAD and the fundamentals of 2D drafting.

. To introduce different 2D object drawing methods, editing objects and modifying their associated properties.
. Exercises on text annotation and dimensioning, defining text and dimension styles.

. To learn about the concept of blocks and object grouping; styles and organizing objects in layers.

. To create and customize hatch patterns; introduction to symbol libraries.

. To study drawing unit association, scaling, associating limits

. To introduce the different View management techniques, Concept of UCS and Icon management

0o N oo o B~ W N

. To introduce the concept of model space and organize drawings in custom layouts.
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9. Exercises on the use of templates.

10. To learn about the database concepts, attributes and scripts, concepts of OLE
11. To learn about importing/ exporting files to and from CAD.

12. To learn printing and plotting using CAD.

13. To introduce Auto LISP.

14. To introduce the different types of 3D modeling techniques- Solid creation; Editing; Creating complex solids;
Boolean operations on solids.

15. Exercises on shading — Rendering, Material mapping, Environment attributes

REFERENCE BOOKS

1. Kyles, Shannon R., “AutoCAD Workbook for Architects and Engineers”, Wiley-Blackwell, 2008.
2. Saka, Tuna, “AutoCAD for architecture”, Prentice Hall, 2002

LTP Cr

CEA-103A STRUCTURES IN ARCHITECTURE - 11

200 2

OBJECTIVE: To introduce the basic concept of structures and enable the students to analyze, understand the
fundamentals and working of various parts of different structural systems.

1. MODULE 1: BENDING STRESSES IN BEAM: Introduction, Theory of Simple bending, assumptions in
the theory, illustrative examples.

2. MODULE 2: DEFLECTION OF BEAMS: Deflection in simply supported beams and cantilever beams;
double integration method and area moment method, illustrative examples.

3. MODULE 3: ANALYSIS OF STRESS: Introduction, principal stresses and principal planes, maximum
shear stress, circular diagram for stresses, Mohr’s circle,illustrative examples.

4. MODULE 4: SHEAR FORCE AND BENDING MOMENT: Types of supports, relationship between
bending moment, shear force and load; shear force and bending moment diagrams in case of simply supported
beams and cantilevers with distributed and point loads; simply supported beams with overhangs, moments
applied to cantilevers and beams, illustrative examples.

5. MODULE 5: COLUMNS: Introduction, modes of failure, elastic instability, Euler’s theory, End conditions
and effective length, radius of gyration, slenderness ratio, strut and column, long column under eccentric
loading, , illustrative examples.

TEXT BOOK : Ramamrutham S. and Narayan R., “Strength of Materials”, Dhanpat Rai and Sons, 2010
REFERENCE BOOKS

1. Khurmi, R.S., “Theory of Structures”, S. Chand and Company, New Delhi, 2005

2. Khurmi, R.S. “Strength of Materials”, S. Chand and Company, New Delhi, 2010

3. Punmia, B.C., “Strength of Materials and Mechanics of Structure”, Standard Publishers and Distributors, 1971
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AR-201A HISTORY OF ARCHITECTURE - 111
200 2

OBJECTIVE: History of Architecture provides the connection, context, and roots central for the identity of who we
were, who we are, and who we might be. Since architecture is a coherent chain of events, styles, tendencies, beliefs
and techniques, studying history of architecture enables the student to gain a direct understanding of how and why
architecture is made today, and clues to how architecture can be tomorrow. To introduce architectural vocabulary and
provide an understanding of various architectural styles and their salient features.

1. INDO-ISLAMIC ARCHITECTURE:

e Introduction to Islamic culture in India, salient features of Islam, Islamic culture compared to other
religions - Muslim invasion of India; socio-political influence;

e Building types: mosques, tombs; architectural character: spatial arrangements, structural system,
constructional features, surface ornamentations, fenestration details; elements of special attributes: arch,
dome etc.

2. ISLAMIC ARCHITECTURE - IMPERIAL STYLE, PROVINCIAL STYLES & MUGHAL

ARCHITECTURE:

¢ Influences on Islamic Architecture - evolution of the Islamic Arch, salient features of an Indian mosque;
development of the Imperial style by the kings of the Slave dynasty and the provincial styles in different
regions — typical examples and characteristic features.

o Development of the Mughal style under the different rulers - Babur, Humayun, Akbar, Jahangir,
Shahjahan, Aurangazeb; typical examples and salient features.

3. ARCHITECTURE IN COLONIAL INDIA:

e Styles and trends of architecture brought by Britishers to India and their evolution; characteristics of
British colonial architecture; monumental buildings of the colonial period; architectural character of Indo-
Saracenic and classical revival;

e Later colonial period: Contribution of Edwin Lutyens & Herbert Baker to the layout and architecture of
New Delhi.

4. THE TREND IN INDIAN ARCHITECTURE AFTER 1970:

e Principles and works of Balakrishna Doshi, Charles Correa, Anant Raje, Raj Rewal and Laurie Baker with
suitable examples.

5. RENAISSANCE & POST RENAISSANCE ARCHITECTURE:

e Birth of Renaissance and its impact on architectural style revivalism and synthesis of classical features;
Churches, Palazzo, villa: spatial planning, construction and other architectural features; town planning
principles; French and British Renaissance; High Renaissance and Mannerism.

e Baroque architecture; works of Brunelleschi, Alberti, Bramante, Michelangelo, Palladio & Bernini, Inigo
Jones; Arts and crafts and Art Nouveau movements and their impact on architecture; principles and works
of Horta, Guimard, Macintosh and Antonio Gaudi.

Note: An educational tour/ study tour to the places of architectural interest / building appraisal shall be organized as
per the programme. The documentation shall be done in the form of photographs / slides and sketches presented in
form of a seminar and written report immediately after the tour / building appraisal.

TEXT BOOK

1. Brown, Percy, "Indian Architecture (Islamic period)”, DB Taraporevala Sons & Co, Mumbai, 1983.
2. Hambly, Gavin, “Cities Of Mughal India”, Ubs Publisher's Distributors, 1968
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REFERENCE BOOKS

1. Grover,S, “The Architecture of India (Islamic)”, Vikas Publishing House Pvt. Ltd., New Delhi, 1981.

2. Michell, G. “Architecture of the Islamic World (its history and social meaning)”, Thames and Hudson,
London, 1978.

3. Hillenbrand, Robert, “Islamic Architecture, Form, Function and Meaning”, Edinburgh University Press, 1994.

Nath, R., “History of Mughal Architecture”, Abhinav Publicaitons, New Delhi, 1985

e

LTP Cr

AR-202A BUILDING SERVICES - |

200 2

OBJECTIVE: Building Services are the dynamics in a static structure, providing movement, communications,
facilities and comfort. As they are unavoidable and absolutely necessary, it is imperative that architects and all those
who are concerned with the construction of buildings have a knowledge and appreciation of the subject.

1. WATER SUPPLY AT A CITY AND BUILDING LEVEL.: Demand of water for various purposes as per

BIS standards, per capita demand , DETECTION OF leakage and wastage of water and its preventive
measures; sources and method of water supply - BRIEF OF catchment areas, reservoirs, and their location;
system of water supply-Continuous, intermittent, their advantages and disadvantages; water purification
systems, control systems, supply for a neighborhood and town.
Tapping of water; storage and distribution of water in premises; boosting water, gravity and pressure
distribution by storage tanks of individual buildings; service connections, types and sizes of pipes, piping
network, materials, joinery, water supply fixture and installations, installation of network both open and
concealed; water supply for multi storied buildings.

2. HOT WATER SUPPLY: Direct and indirect systems of hot water supply, their components and equipments
used for the same; insulation of piping work and safety devices; solar heating.

3. SITE DRAINAGE AND SANITATION SYSTEMS: Site planning from drainage point of view; storm
water drains, details of construction OF DRAINS, water entrances, gullies, open drains, gradients, rainfall
maintenance; storm water and roof drainage systems and their installations; underground drainage systems
with application of ventilation, self cleansing velocity, laying of drains to required gradients and testing of
drains. Study of sanitary fittings with reference to use,’ materials and functions; traps and their uses,
classification of traps as per use and shape; pipes and piping systems, vent and anti-siphonage systems,
jointing and installations; disposal of sewage within the premises using septic tanks, inspection chambers,
effluent treatment plants, their function and layouts; sewage and sewage treatment plants; connection of house
sewers to municipal sewers, ventilation of sewers;

4. SOLID WASTE DISPOSAL.: Collection, treatment and disposal of organic and inorganic waste, urban solid
waste treatment systems, traditional methods, garbage chutes, sanitary landfills, vermicomposting,
incineration, pyrolysis-advantages and limitations etc; garbage disposal in multi —storied buildings, dry and
wet treatment; treatment of industrial refuse; refuse and pollution problems.

5. DESIGNING PLUMBING AND SANITARY LAYOUTS: Designing of toilet blocks in residential
buildings, showing both Indian and European W.Cs and in public buildings; preparation of working drawings
showing complete details of fittings and plumbing required for water supply and drainage; with all required
calculations.
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Note: Assignments can be in form of compiling required information from site visits, market surveys and other

sources.

TEXT BOOK:Rangwala, S.C., “Water Supply and Sanitary Engineering”, Charotar publishing house.

REFERENCE BOOKS

Shah, Charanjit, “Water Supply and Sanitary Engineering”, Galgotia publishers.

Wise, A.F.E., &Swaffield, J.A., “Water Sanitary Services for Buildings”, Longman Scientific and Technical,
Harlow, 1995.

Greeno, Roger, “Building Services Technology and Design”, Longman Scientific and Technical, Harlow,
1997.

Chatterjee, A.K., “Water Supply and Sanitary Engineering”, Khanna publishers, New Delhi, 1986.

“Hand Book on Water Supply and Drainage (with special emphasis on plumbing)”, Bureau of Indian
standards, New Delhi

AR-203A BUILDING SCIENCES

LTP Cr

200 2

OBJECTIVE Architecture and climate have always been linked in a pattern of mutual influence. In its role as a
provider of shelter, architecture intentionally modifies the climate of an immediate area — and traditionally, its design
has been shaped by the stresses and opportunities inherent in‘the regional climate.

1.

CLIMATE &THERMAL COMFORT: Introduction to climate as a factor of human shelter, comfort and
environment; its classification as global, macroand micro climate; elements of climate; thermal balance of the
human body, thermal comfort indices: effective temperature, CET, comfort zone & calculation of overheated
& under heated periods

PRINCIPLES OF THERMAL DESIGN IN BUILDINGS: Thermal quantities: heat flow rate, conductivity
(k-value ) & resistivity, conductance through a multi-layered body, surface conductance, transmittance:
calculation of U- value, convection , radiation ,.concept of sol-air temperature & solar gain factor; exercises in
heat loss & heat gain in building assuming steady state assumption (thermal balance equation); periodic heat
flow in building: time lag & decrement factor & its application in selection of appropriate materials for walls
& roof; effect of insulation & cavity on time lag & its practical use.

VENTILATION & DAYLIGHTING: Functions of ventilationstack effect due to the thermal forces, wind
velocity: wind rose diagram, wind pressure; air movement through building and around buildings; factors
affecting indoor air flow, wind shadow etc.; The nature of light, its transmission, reflection, coloured light, the
munsell system; photometric quantities, illumination, day lighting prediction, the daylight design graph.

SOLAR GEOMETRY & USE OF SOLAR ENERGY: Study of solar control with references to solar
charts, sun path diagrams; methods of calculating and designing of shading devices; introduction to concepts
of solar energy utilization in heating water such as Flat Plate collectors; introduction to use of solar energy in
lighting in buildings such as Photovoltaic cells; solar passive strategies-Principals of natural light and natural
ventilation.

DESIGN FOR CLIMATIC TYPES& GREEN BUILDING CONCEPTS: Study of analysis of climatic
zones in India along with data analysis; design strategies for Indian climate zones - building design & lay out
planning consideration; study of climatic zones along with traditional dwelling units; study measurement and
analysis of micro climatic elements and its use for a Designer; Introduction to the concepts of green buildings
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and energy conscious architecture; introduction to ECBC rules, Energy audit and Green buildings rating eg.
TERI Griha, LEED etc.

NOTE: Assignments can be in the form of:

1. Exercises on achieving the required indoor temperature by varying the components of composite materials
according to the U values.

2. Exercises on design of small buildings for various climates.

TEXT BOOK: Koenigsberger & Ingersol, “Manual of Tropical Housing and Building: Climatic Design”,
Universities Press, 2010

REFERENCE BOOKS
1. Evans, M., “Housing, Climate and Comfort”, Architectural Press, 1980

2. Arvind Krishan et al, “Climate Responsive Architecture: A Design Handbook for Energy Efficient Buildings”, Tata
McGraw Hill, 1999.

3. Givoni, B., “Man, Climate and Architecture”, Elsevier Publishing Company Limited, 1969.
4. Watson & Labs, “Climatic Design”, Mcgraw Hill, NewYork, 1983.

LTP Cr

AR-254A BASIC DESIGN & VISUAL ARTS - 111
006 3

OBJECTIVE: This course intends to offer the students with a sound background in design skills by understanding
Design as a fundamental creative action. It centers on improving inventiveness through practicing certain recognized
techniques & exercises in creativity and tries to ‘draw inspiration from and establish parallels between other creative
arts and architecture.

1. To critically analyze simple man-made objects to understand the underlying concepts in their design. Studies
to understand function, aesthetic relationship and anthropometrics.

2. Exercises to understand the relationship between form and function.
3. To study activities and their relationship with spaces and function.

4. Exercises on the study and application of anthropometrics information. e.g. Detail study of a small building
with activity - space analysis, circulation pattern and furniture layout.

5. Exercises on Reorganization of an existing space / room for a given activity (which is different from the
existing use).

6. Abstracting natural forms to generate design for a small structure.

7. Exercises on exploration of structure as a generator of form and to study the role of geometry and material as
a source of inspiration for architectural creativity.

8. To study Interior elements as generators of design.

9. To study and explore the role of Fantasy, Imagination and Reality in Design.
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10. To understand and explore the role of Experience and Memory in Design.

REFERENCE BOOKS

1. Wallschlaeger, C and Snyder, S.B., “Basic Visual Concepts and Principles for Artists, Architects and
Designers”, McGraw Hill, 1992.

2. Laseau, P, “Graphic Thinking For Architects and Designers”, John Wiley and Sons, 2001
3. Antoniadis, “Poetics in Architecture : Theory of Design”

4. Cappleman & Kordan, “Foundations in Architecture: An Annotated Anthology of Beginning design projects”,
Van Nostrand Reinhold, New York.

5. Zelanski & Fisher, “Design Principles & Problems” , 2nd Ed, Thomson & Wadsworth, USA,1996

LTP Cr

AR-255A ARCHITECTURAL DESIGN - |
206 5

OBJECTIVE To introduce the students to the various approaches to design process and to impart understanding of a
range of design parameters related to site conditions, social aspects, user groups along with functional and aesthetic
aspects.

IMPORTANCE OF LITERATURE AND CASE STUDIES IN THE DESIGN PROCESS:

Study of a given space through elementary measured. drawings, sketching and photography. At least one project to
study, analyze and compare private residential typologies and/or a small building of public use with respect to the
spaces, their inter-relation, scale, ambience, technology-and material for construction etc. e.g. Havelis, apartments,
bungalows, row houses etc Synthesis of observations of case studies in design of an architectural form with a specific
function

CLIMATE RESPONSIVE ARCHITECTURE

Design of a simple building for public activity incorporating elements of thermal comfort, ventilation, day lighting and
design for various climatic types e.g. moderate, hot & humid, cold & hot climate considering the social and physical
environment and methods of construction like timber construction emerging out of the traditional way of life of the
people of the given place. This introduction to other role players in the architectural processes i.e. the client and the
user. E.g. Architect House, Resort, Post Office, Bank etc.

LTP Cr

AR-256A BUILDING CONSTRUCTION TECHNOLOGY -IlI

006 3

OBJECTIVE: To give an introduction to building elements and expose the student to the process of building
construction.
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1. Tointroduce the various terminology of staircases.

2. To study and prepare drawings of various types of timber staircases- single, double (Dog legged and open
well) and Triple flight stairways in stone and timber.

3. Todesign handrail and balusters using different materials and study the various methods of fixing them.

4. To prepare drawings on details of joints in timber staircases.

5. To prepare drawings on the different types of timber floors- Single, double and framed floors with joints
between joist with wall plate.

6. To prepare drawings on the different types of timber floors- Single, double and framed floors with joist with
beam and sub beam with main beam.

7. To study strutting of joists.

8. To study various terminologies and prepare drawings on the classifications of timber roofs.

9. Study of timber trusses: King post and queen post trusses with details of joints.

10. To prepare drawings on Built-up and Composite roof truss.

11. Study of different sheet roof covering material viz. asbestos cement, galvanised iron, aluminium, asphaltic,
fibreglass reinforced plastic, polycarbonate and other, along with fixing details.

12. To prepare drawings on the detail of eaves projection with soft boarding and alternative detail of gutter at
eaves etc.

13. To study the different types of partitions and their properties.

14. To prepare drawings on Joinery details and constructional techniques involved in timber partitions, single and

double skinned partitions, partially glazed partitions.

Note: Sessionals will be in the form of reports, drawings and models. There shall be regular visits to construction

sites.

REFERENCE BOOKS

1. Rangwala, S. C., “Building Construction”, Charotar Publishing House, 2007
2. McKay, W.B., “Building Construction Volume'L, I, IIT and IV”, Longmans, 1955
3. Ching, Francis D. K. and Adams, Cassandra, “Building Construction Illustrated”, Wiley and Sons, 2000
4. Barry, R, “The Construction of Buildings”, The English Language Book Society and Crosby Lockwood, 1976
5. Chudley, Roy, “Construction Technology”, Longman, 2005

COMPUTER APPLICATIONS IN ARCHITECTURE - LTP Cr
AR-257A 1l

002 1

OBJECTIVE: Communicating design concepts and project status to clients, regulators, and colleagues can be
challenging. This course will enable the students to understand the basics of Photoshop, the professional image-editing
standard, permitting the student groundbreaking new creative options to realize their vision and an unprecedented

level of

customization to streamline their workflow.

EXERCISES
1. To study the basics of Adobe Photoshop; Selection, Slice, Painting tools
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2. To scan an image into Photoshop CS3; check the scan quality and resolution; crop the image to final size and
orientation.

3. To adjust the brightness, contrast and tonal range of the image; sharpen the overall focus of the image etc
4. To learn working with Layers and use layers to create a logo or collage for a PowerPoint presentation.

5. Exercises on Basic and Advanced Retouching: - Color manipulations, - levels, curves, patch tool, cropping, special
color effects: black and white, sepia, grainy

6. Exercises on designing simple Web Pages by using Slice Tool.
7. Exercises involving the designing of Logos by using Texts and Paints professionally.
8. To transfer CAD drawings into Photoshop while preserving graphic scale.

9. To enhance drawings using patterns, strokes, color overlays, fill layers, inner and drop shadows, clipping groups,
adjustment layers etc

10. Exercises on rendering plans, elevation and sections using Photoshop

11. To render elements from 3ds Max as layers in Photoshop and learn how to create realistic auto-blending color-
matched skies, greenery, trees etc

12. Exercises on rendering 3D views using Photoshop.

13. Presentation techniques for portfolio, design sheets etc using Photoshop

REFERENCE BOOKS

1. Galer, M. & Andrews, P., “Photoshop CS3 Essential Skills”, Elsevier, 2007
2. Sondermann, H., “Photoshop in Architectural Graphics”, Springer, 2009

3. Alten, “Adobe Photoshop CS3: Classroom in a Book”, Peachpit Press, 2007

LTP Cr

CE-211A STRUCTURES IN ARCHITECTURE - 111

200 2

OBJECTIVE

To introduce the basic concept of steel structures and enable the students to analyze, understand the fundamentals and
working of various parts of these structural systems.

1. MODULE 1: STEEL STRUCTURES: Types of steel structures, Framed and Shell structures, Properties of
Indian standard rolled steel section; useof IS 800 and steel tables; permissible stresses in tension, compression
and shear.

2. MODULE 2: CONNECTIONS: Welded and riveted connections—types of failure; design ofwelded and riveted
connections for members subjected to axial forces

3. MODULE 3: TENSION AND COMPRESSION MEMBERS: Steel structures —Tension andcompression
members; design of single angle and double angle sections in tension; design of compression members;
slenderness ratio; design of simple and compound sections; design of lacings and battens.

4. MODULE 4: BEAMS: Principal Stresses, allowable stresses, General specifications, Designof laterally
supported beams.

5. MODULE 5: STEEL ROOF TRUSSES: Types of roof trusses—Selection of trussesaccording to the span;
estimation of gravity loads and wind loads; use of BIS and book SP-38 in analyzing and design of trusses,

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17



)

eomn

UNIVERSIT

chooseto know
-

(o

gusseted plate connections.
TEXT BOOK : Ramachandra .S, “Design of Steel Structures Vol. I, Standard publication, New
Delhi, 1992
REFERENCE BOOKS
1. Arya.A.S and Ajamani .J.L, “Design of Steel Strctures”, Nem Chand and Bros, Roorkee, 1999
2. Design of Steel Structures by S.Ramamruthan
3. Vazirani .V.N, and Ratwani .M.M, “Steel structures”, Khanna Publications, New Delhi, 1995
4. Duggal, “Design of Steel structures”, Tata McGraw Hill Company, New Delhi, 2000
5. Dayaratnam .P, “Design of Steel Structures”, Wheelers Publishing Company Co. Ltd, 1990
6. “Handbook of Typified Designs for Structures with steel roof trusses, SP 38

(S&T) 19877, BIS, New Delhi, 1987

LTP Cr

CE-260A SURVEYING
004 2

OBJECTIVE This course intends to make the student familiar with locating the object positions in horizontal and
vertical plane with desired accuracy as needed for architectural profession and to prepare and interpret survey
drawings.

EXERCISES

1. Standardization of pace length; to estimate horizontal distance by pacing; study of metric chain and long
distance measurement by a chain.

Exercises on direct and indirect ranging.

Chain survey of given area

Study of prismatic and surveyor’s compass

Chain and compass surveying

To carry out fly leveling for establishment of a benchmark.

To carry out profile leveling for a proposed road and its cross section.

To carry out contour survey by square method.

© oo N o g B~ DN

To study plane table and its accessories and carry out plane table survey by radiation, intersection and by
transversing methods.

10. To solve two and three point problems.

11. To find out Tacheometric constants of Dumpy level/ Theodolite.
12. To find out horizontal and vertical angle by Theodolite.

13. To carry out transversing by Theodolite

14. To practice Transiting, elongation of line, taking bearing and marking north direction on ground.

REFERENCE BOOKS
1. Basak, “Surveying and Levelling”, Tata McGraw-Hill, 2004
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2. Rangwala, “Surveying and Levelling”, Charotar Publishing House Pvt. Ltd., 2005
3. Punmia et al, “Surveying - Volume 1 & 2”, Firewall Media, 2005

LTP Cr

AR-210A HISTORY OF ARCHITECTURE - IV

200 2

OBJECTIVE: This course introduces the students to various design philosophies of Modern & Post Modern
architecture and seeks to provide a comprehensive knowledge of contemporary design philosophies in the
development of novel architectural forms and designs.

1. EVOLUTION OF MODERN ARCHITECTURE:

e Reasons for the evolution of Modern architecture, origins: Neo Classicism, enlightenment, social
revolutions, revivalism; Industrial revolution and its impact,

e Emergence of new building typologies, new materials and technologies: history of steel, glass and
concrete.

2. EVOLUTION OF MODERNISM:

e Developments in Germany: Deutscher Werkbund, principles and works of Peter Behrens, German
expressionism and the works of Walter Gropius and Erich Mendelsohn;

e Bauhaus school and its impact; Russian Architecture after revolution (1917 — 1934);

e The futurism of Antonio Sant’Elia; Cubism and its impact on architecture, De stijl movement of
Netherlands.

e Post Modernism: Criticisms of Modern Architecture; Post Modernism, collage, technology and new
science, Pop art, Deconstruction, Critical Regionalism with examples;

e Critics of modern movement: Robert Venturi, Christopher Alexander, Aldo Rossi and Jane Jacob;
emergence of later trends in modern architecture: Brutalism, Archigram, and Metabolism in architecture.

3. THE INTERNATIONAL STYLE:
e Emergence of International style of architecture; principles and works of Le Corbusier, Rohe, Johnson;
e Organic Architecture: Early works of F.L.Wright; Chicago school; Art deco.

4. CONTEMPORARY ARCHITECTURE IN INDIA:

e The impact of International style of architecture in independent India, works of Le Corbusier and Louis
Kahn in India with examples, their impact on architecture of fifties and sixties.

5. POST-NEHRUVIAN MODERNIST ARCHITECTURE:

e Modernism, utilitarian modernism and neo-modernism, brutalism; criticisms on the modern movement in
India; countering the stigma of colonialism; critical regionalism and the neo-vernacular; the community
architectural movement;

e Integrating the new and the old; revivalism in religious and secular buildings; revivalism and post-
modernism.

Note: An educational tour/ study tour to the places of architectural interest / building appraisal shall be organized as
per the programme. The documentation shall be done in the form of photographs / slides and sketches presented in
form of a seminar and written report immediately after the tour / building appraisal.

TEXT BOOK
Sarbjit Bahga et al, “Modern Architecture in India”, Galgotia Publishing Company, New Delhi.
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REFERENCE BOOKS

1. Frampton K, “Modern Architecture: A Critical History”, Thames and Hudson, London.
2. Lang, Desai, Desai, “Architecture & Independence”, Oxford University Press, New Delhi.
3. Bhatt, V. and Scriver, P. , “Contemporary Indian Architecture: After the Masters”, Mapin, Ahmedabad
4. Lang, “A concise history of modern architecture in India”, Orient Blackswan, 2002
LTP Cr
AR-
211A BUILDING SERVICES - Il
200 2

OBJECTIVE: To create awareness about the importance of electrical services in buildings and to develop technical
and practical knowledge in these services.

PRINCIPLES OF ILLUMINATION: Light - electromagnetic radiation, Visual tasks - factors affecting
visual tasks, visual task requirements; modern theory of light and colour; synthesis of light, additive and
subtractive synthesis of colour; luminous flux, candle, solid angle illumination, utilization factor, depreciation
factor, MSCP, MHCP; laws of illumination: Illumination from point, line and surface sources; environment
and glare.

ILLUMINATION SYSTEMSAND LIGHTING DESIGN: Standards of Lighting and Visual comfort;
different illumination systems such as direct, indirect, diffused; classification of lighting: daylight, artificial
light sources; incandescent, fluorescent; arc-lamps and lasers; spectral energy distribution, luminous
efficiency, colour temperature, colour rendering.Design of modern lighting; Interior lighting- industrial,
office, residential, commercial etc; exterior lighting- flood, street, transport; lighting for displays, neon signs,
LED-LCD display beacons special features and minimum level of illumination required for physically
handicapped and elderly in building types.

LIGHT FITTINGS/ LUMINARIES: Applications of lighting systems with reference to levels of
illumination for various uses and lumen method calculations; all types of energy efficient lamps, optic fiber,
led etc.

ELECTRICAL SYSTEMS: Basic of electricity, single/Three phase supply, generation and distribution of
electric power in urban areas, substations for small schemes in industrial units; protective devices in electrical
Installation; earthing for safety, types of earthing, I1SI Specifications.building wiring systems, types of wires,
wiring systems and their choice; planning electrical wiring for building,electrical load estimation;safety
methods and measures to be adopted, study of relevant 1.S. Codes

ELECTRICAL INSTALLATIONS: Principles of electrical installation in buildings, branch circuit; main
and distribution boards, transformers and switch gears; layout of Substations;.Designing and preparing a
complete electrical layout and illumination detailing for an interior design project, with all required
calculations; electrical system installations from the supply mains to individual outlet points, including meter
board, distribution board and layout of points with load calculations; electrical wiring systems including
different material specification; electrical control and safety devices etc.
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NOTE: Assignments can be in the form of compiling of required information collected from site visits, market
surveys and finding out latest trends and materials for the same.

TEXT BOOK: Evans, "Daylight in Architecture”, McGraw - Hill Book Company, New York, 1981.

REFERENCE BOOKS

1. Hopkinson, R.G., "Architectural Physics: Lighting", London, 1963.
2. “Philips Lighting in Architectural Design”, McGraw Hill, New York, 1964.
3. Hopkinson and Kay, “The Lighting of Buildings”, Faber and Faber, London, 1969.
4. Pritchard, D.C., "Lighting", Longman Scientific & Technical, Harlow, 1995.
AR- LTP Cr
221A VERNACULAR ARCHITECTURE

200 2

OBJECTIVE: To expose the students to traditional architecture of the various parts of the country and impart
knowledge of the planning aspects, materials used in construction, constructional details and settlement planning of
the settlements in various parts of the country.

1.

INTRODUCTION: Approaches and concepts to the study of Vernacular architecture; advantages and
possible application; Introduction to Kutcha architecture and Pucca architecture; tribal settlements.
VERNACULAR ARCHITECTURE IN THE WORLD: Factors that contributed to their evolution; Middle
East, Africa, Far East etc

VERNACULAR ARCHITECTURE IN INDIA - DRAVIDIAN SOUTH :Planning aspects, materials of
construction, constructional details & settlement planning of Kerala/ TamilNadu/ Karnataka / Andhra Pradesh;
religious practices, beliefs, culture & climatic factors influencing the planning of the above.

WESTERN REGION:PIlanning aspects, materials used constructional details, climatic factors influencing
the planning buildings in Rajasthan; primitive forms, symbolism, colour, folk art etc in the architecture of the
deserts of Kutch & Gujarat state; vernacular architecture of Goa.

NORTHERN INDIA: Factors influencing the planning aspects, materials of construction & constructional
details of buildings in Kashmir - Dhoongas (Boathouses), bridges; Himachal Pradesh / Uttar Pradesh.
EASTERN INDIA: Planning aspects, materials used constructional details, climatic factors influencing the
planning buildings in Bengal / Nagaland

INFLUENCE ON MODERN ARCHITECTURE: Examples from the works of Frank Lloyd Wright, Green
Broken &HasanFathy, GeofferyBawa; possible applications of vernacular architectural techniques today.

TEXT BOOK:Cooper, “Traditional buildings of India”, Thames and Hudson Ltd., London
REFERENCE BOOKS

1.

2
3.
4

Jain, K. & Jain, M., “Architecture of the Indian desert”, Aadi Centre, Ahmedabad
Michell, G., “The Royal Palaces of India”, Thames and Hudson Ltd., London
Pramar, V.S., “Haveli — Wooden houses & mansions of Gujarat”, Mapin Publishing Pvt. Ltd., Ahmedabad

Tillotsum, G.H.R. “The Tradition of Indian architecture — Continuity & Controversy — Change since 18507,
Oxford University Press, Delhi
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5. Oliver, "Encyclopedia of Vernacular Architecture of the world (3 Vol. Set)", Cambridge University Press,
U.K., 1997.

222A ENERGY EFFICIENT ARCHITECTURE

AR- LTP Cr

200 2

OBJECTIVE: A growing global concern for the conservation of energy & environment has led to the importance on
sustainable habitats as a key solution to growing urban concerns. This course aims at creating awareness of designing
energy efficient building envelopes that respond to the climate of a place, create environment — friendly and energy
efficient building by actively harnessing renewable nature sources of energy (solar energy etc) and utilizing materials
that least pollute the environment .

1.

CLIMATE & SHELTER: Over view of the different Passive Solar Techniques & Climate responsive design
features adopted in the traditional / vernacular architecture of various places in different climate zones; control of
Micro-climate around the building by settlement pattern, built form; open space relationship & facade articulation;
appropriate use of building materials in historic buildings.

SOLAR ENERGY & BUILDING: Solar geometry and built form; various techniques of shading to reduce heat
gain in tropical climate; methods of maximizing exposure to solar radiation in cold & temperature climate; heating
& cooling loads; energy estimates; energy conservation; efficient day lighting; Solar Water heating system;
exercises on heating and cooling load calculations in buildings.

PASSIVE SOLAR HEATING: General principles, direct gain systems - glazed walls, bay windows, attached
sun spaces etc; indirect gain systems - water wall, solar chimney, roof pond, roof radiation trap, solarium etc;
isolated gain systems - natural convective loop etc.

PASSIVE COOLING CONCEPTS: General principles: Evaporative cooling, nocturnal radiation cooling,
Passive desiccant cooling, induced ventilation, earth sheltering, berming, wind towers, earth, air tunnels, curved
roofs & air vents; Insulation, vary Thermal wall etc.

ENERGY MANAGEMENT OF BUILDINGS: Introduction to energy management of buildings and energy
audit of buildings; aims and main aspects. Case study and overall design concepts

TEXT BOOK: Majunder, Mili “Energy Efficient Building in India”, Thomson Press, New Delhi, 2001
REFERENCE BOOKS

e Arvind Krishnan et al, “Climate Responsive Architecture”, Tata Mcgraw Hill, New Delhi, 2001.
e Ritchie, James D., “Successful Alternate Energy Methods”, Structures Publishing Co., Michigan, 1980

264A BASIC DESIGN & VISUAL ARTS - IV

AR- LTP Cr

006 3

OBJECTIVE: The course Basic design and Visual Arts intends to acquaint the students with various drawing
principles and artistic techniques; how to sketch and draw at all stages of the design process to enable effective
visualization and presentation.

EXERCISES:
ARCHITECTURAL RENDERING AND PRESENTATION TECHNIQUES

1. To undertake outdoor Sketching (Buildings, building elements, group of buildings, buildings in landscapes) in
pencils and pen & ink.

2. To learn painting in water colour in outdoor to learn more of foliages for using effectively in architectural
drawings.
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3. Togain a brief knowledge of anatomy for learning human proportions and scale.

4. To learn various rendering techniques for architectural drawings in various mediums like pencil, ink, pastels
and water colours.

5. To learn various presentation techniques: Cut-outs, Spray painting, collage etc.
ARCHITECTURAL PHOTOGRAPHY

1. General introduction to the art of photography; concept of color; concepts of lighting, distance, visual angle,
frames, media.

2. To learn about the types of camera, properties and priorities.
3. To learn about photographic techniques and terms like Exposure, Aperture, Speed etc.

4. To learn about Photographic films and film processing (color, black and white), printing techniques and
developing with introduction to learning basic dark room techniques.

5. To learn the art of composition, colour balance, aesthetic, light control, proportion, scaling and perspective
through photography.

REFERENCE BOOKS:
1. Evans, Ray, “Drawing and Painting Architecture”, Van Nostrand Reinhold Company, 1983.
2. Goodman Sue & Porter Tom., "Designer Primer", Butter Worth Architecture, London, 1988.
3. Calbo Angrill Muntsa & Plana Sicilia Manel, "How to Paint Buildings", Waston Guptill publications, New

York, 1991.
4. Schulz, Adrian, “Architectural Photography: Composition, Capture, and Digital Image Processing”, Rocky
Nook, 2009.
LTP Cr
AR-265A ARCHITECTURAL DESIGN - |1
206 5
OBJECTIVE The course Architectural Design — Il intends to encourage students to develop an understanding of

cultural expressions & its varied manifestations in the built environment. Design exercises that explore Architecture as
responding to Social issues such as Culture, History, Religion, Politics etc have been introduced. Students would also
be exposed to design exercises involving small Architectural design problems involving simple spatial organizations
starting from single space and progressing to small functional grouping of spaces.

VERNACULAR ARCHITECTURE & ENERGY EFFIECIENT ARCHITECTURE: Design of a building for
public activity considering the social and physical environment and methods of construction like RCC Construction
installing various building services like electrical etc. Incorporating various energy efficient measures and vernacular
architecture features and techniques.

CONTEXT OF A SETTLEMENT Contextual architectural proposal by studying a settlement and working on an
architectural program in that settlement. To understand the linkages between Occupation, Social structure and
Religious beliefs and its physical manifestation in the form of the settlement. Design of a small building of public use
in the settlement. The public use to be determined through settlement studies, surveys etc. Principles of sociology and
community participation to be explored. E.g. Primary School, Community Centre, Commercial Complex Etc.

REFERENCE BOOKS
1. Lin, “Drawing & Designing with Confidence — A Step by Step Guide”, John Wiley and sons, USA, 1998.
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2. Chiara and Callender, “Time Saver Standards for Building Types”, McGraw Hill Co., N.Y., 1973.
3. Edward. D., Mills, "Planning the Architects Hand Book”, Butterworth, London, 1985.
4. Isaac, “Approach to Architectural Design", Butter worth & Co. Ltd., London, 1977.

eomn

AR-266A

BUILDING CONSTRUCTION TECHNOLOGY -1V

LTP

Cr

006

OBJECTIVE: To give an introduction to building elements and expose the student to the process of building

construction.
EXERCISES

1. To prepare drawings on Flat roof construction in R.C.C. and composite materials.

To prepare drawings on R.C.C. slab beams.

To study and prepare drawings on R.C.C lintels and chajjas including cantilevers.

To prepare drawings on R.C.C. footings.

To study about various types of R.C.C staircases.

2
3
4. To prepare drawings on R.C.C. columns.
5
6
7

To prepare drawings on Precast components i.e. masonry blocks, hollow blocks, jallis, shelving units, slabs
and pre-stressed units

8. To draw a section through a five storied building showing all components.

9. To study mild steel roof trusses and details of roof coverings and gutters.

10. To study the principles of temporary works such as shuttering, centering, scaffolding and form work.

REFERENCE BOOKS

1. Rangwala, S. C., “Building Construction”, Charotar Publishing House, 2007
2. McKay, W.B., “Building Construction Volume I, II, IIT and IV, Longmans, 1955

3. Ching, Francis D. K. and Adams, Cassandra, “Building Construction Illustrated”, Wiley and Sons, 2000

4. Barry, R, “The Construction of Buildings”, The English Language Book Society and Crosby Lockwood, 1976

5. Chudley, Roy, “Construction Technology”, Longman, 2005

6. Arora, S.P. and Bindra, S.P., “The Text book of Building Construction”, Dhanpat Rai Publications, 2009.

AR-
267A

COMPUTER APPLICATIONS IN ARCHITECTURE
-1V

LTP

Cr

004

OBJECTIVE The objective of introducing this course is to promote computer knowledge and applications in
architecture. This course will familiarize the students to the concepts of parametric modeling, or BIM, through
Autodesk REVIT or similar software, and will enable them to create Computer Aided rendered Architectural

Drawings in 3D.
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EXERCISES

1.
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To introduce the new features of REVIT, editing and working with families in a Project.

To introduce the concepts of REVIT, creating a shared Family, Project and System settings.

To create the basic model, creating the basic structural system — walls, columns, beams, roofs etc.
To add doors, windows, openings, stairs, railings, curtain systems etc

To create drawings, creating detail from building model, scheduling, annotating and dimensioning.
To study about Viewing the Model

Exercises on Applying Materials and textures and creating a perspective views

Exercises on rendering an exterior view and an interior view.

Exercises on applying lights in an Interior and creating shadows

. Exercises on creating and recording Walkthroughs, creating 3D cutaways with Section Boxes
. To create an Interior of a given architectural drawing by using the above mentioned tools and commands.

. To apply the above mentioned tools and commands to create rendered exterior views of a given architectural

drawing.

REFERENCE BOOKS

1. Fox & Balding, “Introducing and Implementing Revit Architecture”, Cengage Learning, 2008
2. Autodesk REVIT 9.1 Manual, Autodesk publications

3. REVIT 9.1 Tutorials, Autodesk publications

250A

BA- LTP Cr

PRINCIPLES OF MANAGEMENT
200 2

OBJECTIVE

The field of architecture requires overall planning, coordination and control of a project from inception to
completion. In essence, an architect is both a designer and a manager. This course intends to acquaint the students
with various concepts of management which will be very basic to appreciate the subject.

1. INTRODUCTION: Meaning of management, definitions of management,characteristics of management,
management vs. administration; management: art, science and profession; importance of management; Fayol*“s
principles of management; the management functions; interrelationship of managerial functions.

2. FORMS: Forms of organizational structure (line, line & staff, functional); delegation of authority; centralization

&

decentralization. GROUPS: Formal & informal groups; stages in team development, empowerment concept,

significance; changing nature of managerial work; outsourcing.

3. STAFFING: Nature and significance of staffing; human resource management- functions of human resource
management; human resource planning; process of human resource planning; recruitment, selection; promotion-
seniority vs. merit.
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4. MARKETING MANAGEMENT: Marketing management—definition ofmarketing, marketing concept,
objectives and functions of marketing; marketing mix (basics of 4Ps of marketing); difference between goods
and services; steps of personal selling.

5. FINANCIAL MANAGEMENT: Introduction of financial management; objectivesof financial management;
functions and importance of financial management; brief introduction to the concept of capital structure and
various sources of finance. CORPORATE SOCIAL RESPONSIBILITY: Corporate social responsibility—
meaning; responsibility towards different stakeholders; ethics in management — meaning; factors effecting
ethical choices.

TEXT BOOK: Chhabra T. N., “Principles and Practice of Management”, Dhanpat Rai Publishers, 2008

REFERENCE BOOKS
1. Aggarwal R. D., “Organization and Management”, Tata McGraw Hill, 1995
2. Prasad L. M., “Principles and Practice of Management”, Sultan Chand & Sons, 2005
3. Harold, Koontz and O“Doneell Cyril, “Management”, McGraw Hill, 1968
4. Sherlekar S. A., “Marketing Management”, Himalaya Publishing House, 2009
5. Pandey I. M., “Financial Management”, Vikas Publishing House, New Delhi, 2005
6. Stoner James A. F. and Freemann R. Edward, “Management”, 6th Edition, Prentice Hall of India, 2000
7. Prasad L. M., “Organizational Behavior”, Sultan Chand & Sons, 2008
8. Singh & Chhabra, “Business Organization & Management”, Dhanpat Rai Publishers

LTP Cr

CE-212A STRUCTURES IN ARCHITECTURE - IV

200 2

OBJECTIVE

To introduce the basic concept of structures and enable-the students to analyze, understand the fundamentals and
working of various parts of different structural systems.

1. CONCEPTS & DESIGN OFR.C.C STRUCTURES
Introduction to concepts of R.C.C. structure and structural components like tie, stirrups, beams, arch,
vault, dome etc; type of structures and structural framing, rigid jointed, pin jointed etc.

Permissible stresses - limit states; characteristic strength and load; partial safety factor;  deflection;
modification factors.

2. R.C.C BEAMS - Design principles of limit state methods; design of singly reinforced, doubly
reinforced, T & L beams by LSD method with IS code specifications; design for shear, illustrative
examples.

3. R.C.C SLABS - One way and two way slabs for different edge conditions; continuous slabs - IS code
specifications, illustrative examples.
R.C.C COLUMNS - Reduction factors; compression members and slender columns; design of columns
- columns with helical reinforcement, 1S code specifications, illustrative examples.

4. R.C.C STAIRCASES — Types; design as per IS code specifications, illustrative examples.

5. R.C.C FOOTINGS - Design of isolated footings - square, rectangular and circular footings; strip
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footings; combined footings, illustrative examples.

TEXT BOOK: Ramamrutham, S. "Design of Reinforced concrete structures”, Dhanpat Rai & Sons, New Delhi, 1996.
REFERENCE BOOKS

1. Jain, Ashok. K., "Reinforced concrete structures”, New Chand & Bros, Roorkee, 1992.

2. Shah, H.J., "Reinforced concrete - Vol 1", Charotar Publishing House, Anand, 1994

3. Sinha, N.C. & Roy, S.K., "Reinforced Concrete Structures”, S. Chand & Company Ltd., New Delhi, 1983.

Illrd YEAR

AR- LTP Cr
301A PRINCIPLES OF HUMAN SETTLEMENTS-I

200 2

OBJECTIVE: The course aims at introducing the history of development ofsettlement planning and also gives
emphasis on tracing broad principles of settlement design.

1. INTRODUCTION: Human Settlement Science - objective, scope & relationswith architecture; man’s role in
designing and developing settlements; various factors influencing development of settlements.

2. SETTLEMENT PLANNING IN ANCIENT INDIA: General information of varioussettlement planning
principles Indus valley city, typical Hindu Aryan city, typical Dravidian temple city. Settlement planning
principles developed and contributed by Egyptians, Greeks and roman etc. Classical European city, medieval
European city, Europeanrenaissance city; study of selected historical examples of villages, towns, forts, palaces,
gardens, public places etc.

3. PLANNING IN THE PRE INDEPENDENT INDIA: Contribution of Mughal andBritish; typical Muslim city
in India, baazar based traditional city; British colonial city.

4. MODERN PLANNING PRINCIPLES: Ebenezer Howard - Garden citymovement, Patrick Geddes,
Dr.C.A.Doxiades, LeCorbusier, Soria Y Mata - Linear city Clarence, A. Perry - The neighbourhood concept.

5. URBAN & RURAL SETTLEMENTS: Their differences, origin, evolution andgrowth of settlements: site and
situation, major function of a city, city forming and city serving functions; the relationship between urban and
rural areas.

REFERENCE BOOKS:

e Burn, Stanly & Williams, Jack, "Cities of the World, - World Regional Urban Development"”, Harper & Row,
New York, 1983.

o Keeble, Lewis, "Principles and Practice of Town and Country Planning", The Estates Gazette Ltd. London, 1972
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AR-302A BUILDING SERVICES - 111

LTP Cr

200 2

OBJECTIVE - This course is intended to integrate the knowledge of mechanical services in building

1.

REFE

INTRODUCTION: Introduction of mechanical services, it’s internal and external components, their
functions and principles of air- conditioning. AIR CONDITIONING: Introduction; comfort conditions within
built environment; basic refrigeration systems; refrigeration system components, vapor compression cycle;
concept of cooling load, introduction to calculation of cooling load; concept of zoning; air- conditioning
methods , equipments and ducting: their space requirements and placements. TYPES OF AC UNITS: Unit
type equipment: (i) room A.C. & (ii) split A.C.; Package units: (i) fully self contained (factory made) & (ii)
split type units; central DX plants and central chilled water plants; schematic details of various systems,
comparison of various systems; space data of A.C. equipment rooms.

VERTICAL TRANSPORTATION: Lifts, moving walkways and escalators, their layouts; Lifts: types of
lifts, dimension of lifts; traffic analysis, calculation of round trip time and selection of lifts. Hoist
way/shaft/well, machine room & pit, arrangement of lifts; Escalators - characteristics, dimensions and
arrangements of escalators.

L.P.G / BIO-GAS INSTALLATIONS: Their location and layouts in residential and non-residential
buildings.

FIRE SAFETY: Causes of fire, mechanism of fire spread in buildings, classification of fire. grades of fire
hazard — personal hazard, internal hazard & exposure hazard classification of building based on occupancy;
high temperature effects and combustibility of building materials and structure.

FIRE RESISTANCE OF BUILDINGS: Fire escape staircases and fire fighting equipments/ alarms- their
spatial requirements and locations; passive and active fire precautions; site planning, heat sensitive detectors,
fire alarm system, means of escape. fire fighting installations: hose reel, internal hydrant system, CO2 system,
wet risers, etc.

RENCE BOOKS

Jain. V.K., "Design and Installation of Services in Building complexes & High Rise Buildings", Khanna Tech.
Publishers, New Delhi, 1986.

Croome, D.J., & Roberts, B.M., "Air conditioning and Ventilation of Buildings", Pragamon Press, Oxford,
1981.

Tricomi, Ernest, “ABC*s of air conditioning”, H. W. Sams, 1970

Faber, Kell, Martin, “Heating and air conditioning of buildings”, Architectural Press, 1984.

“National Building Code”, Bureau of Indian Standards, 2005.

303A

AR- LTP Cr

ESTIMATION AND COSTING

200 2

OBJECTIVE:To educate students in computing quantities of various building items for simple load bearing

structu

res, R.C.C. framed structure, steel structure, building services such as water supply, sanitation and drainage,

electrical installations, acquainting them with rates of various building items and acquaints them with various types of
estimates including mode of measurements.
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INTRODUCTION&TERMINOLOGY: Introduction to quantity surveying, definition, aim and object,scope
and importance of subject; method of preparing estimates, data required for framing estimate and type of
estimates. Mensuration, standard mode of measurements, schedule ofrates, administrative approval, technical
sanction, competent authority, issue rate, interest, indent of work, etc.

METHODS OF APPROXIMATE ESTIMATING: Built up or carpet area method,cubic contents, method and
numbers system, current rates in Delhi-NCR for approximate estimating.

DETAILED ESTIMATE ON ITEM RATE BASIS: method and procedure ofworking out quantities and
abstract of estimate, bill of quantities of tender, contingencies; examples and exercise for working out quantities
for items from excavation to the final finishing.

RATE ANALYSIS&MEASUREMENT OF WORKS: Rate analysis, cost of material and labour for various
works, detailed rate analysis of important items of construction work. Measurements of completed items for
paymentto contractor®s interim and final certificate.

DETAILED ESTIMATE OF PROJECT: Taking of Quantities for civil work ofload bearing wall structure
and R. C. C. Frame Building and preparation of abstract; use of computers for the same.

NOTE: Sessional shall be submitted in the form of drawings and estimate report

REFERENCE BOOKS

1. Duitta, B.N., "Estimating & Costing in Civil Engineering Theory & Practice", UBS Publishers' Distributors Ltd.,
New Delhi, 1995.
2. Rangawala, K.S., &Rangawala, K.K., "Elements of Estimating & Costing", Charotar Publishing House, Anand,
1984.
3. Patil, B.S., “Civil Engineering Contracts and Estimates”, Universities Press, 2006
4. L.S.1. Handbook of measurements of building works.
AR- LTP Cr
304A LANDSCAPE ARCHITECTURE
200 2

OBJECTIVE: Landscape architecture is the profession committed to the creation of meaningful and enjoyable
outdoor places and to the sustainable management of our environment. The design of outdoor spaces is vital to create
a complete environment for the users. We are seeing an increase in the usage of outdoor areas as extensions of interior
places or 'outdoor rooms' in the residential scene. This course intends to build an understanding of Landscape
Architecture to compliment Architectural Design.

1. INTRODUCTION OF LANDSCAPE ARCHITECTURE AND MAJOR GARDEN STYLES:

Introduction to ecology, interdependence of various systems in the biosphere; study of ecosystems in urban &
rural habitats; introduction to architecture and environment related issues; introduction to landscape
architecture, scope and role in architecture & planning; the landscape elements, major revolution in landscape
architecture, study of works of pioneers of various revolutions. Study of Major garden styles:

Hindu, Buddhist, Mughal, Japanese, Italian, Renaissance etc; their design philosophy, structure components
and planting design; history, development, features elements and types.

2. LANDSCAPE DESIGN PROCESS: Factors to be considered, components involved; designing and

execution of proposal : analysis of site, identification of functional requirements, site development by
exploiting mutual forms etc; introduction to major and minor landscape elements, role of landscape elements
in landscape design; preparation of technical data sheets.
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3. PLANT MATERIALS AND LANDFORMS: Study of plant material and preparation and herbarium;
plant material - characteristic features; introduction to planting design; Landform: modification,
alteration, accentuation, grading etc

4. URBAN LANDSCAPE: Basic principles and elements of urban landscape; introduction to street
furniture; modification of site topography, grading, methods of estimating earth volumes / layout of
drainage & other utilities, layout of roads & pedestrian paths, materials & construction of paving,
creation & maintenance of water bodies, selection of plant materials & their care, method of planting.

5. LANDSCAPE ASSESSMENT THROUGH CASE STUDY: Introduction to landscape assessment &
planning. Field identification of minimum 20 common Indian trees and 25 common Indian shrubs; study
of contemporary landscape architecture; study of work of major landscape architects

REFERENCE BOOKS
e Motloch, J.L., “Introduction to Landscape Design”, Van Nostrand Reinhold
Publishing Co., New York, 1991.
e Bring, M, “Japanese Gardens: Design & Meaning”, McGraw Hill Book Co.,
New York, 1981
o Geoffrey & Jellicoe, “The Landscape of
e Simonds,JLandscape. Architecture:* A Manual of Site Planning and Design” McGraw-Hill, 1998
e McHarg, Ian,”Design with Nature”, John
e Lyall, Sutherland. “Designing Thames and Hudson, the New 1991

LTP Cr

AR-354A SITE PLANNING & LANDSCAPE DESIGN
006 3

OBJECTIVE This course intends to develop an understanding of Site Planning and landscape architecture to
compliment architectural design.

1. To introduce site planning, its scope and role; environmental/ regional context in site planning and landscape
design.

2. To highlight the importance of site analysis and study the various onsite and offsite factors of a site. (Factors
involved accessibility, size and shape of sites; confirming and non-conforming uses; climate and topography,
infrastructure available, sources of water supply and means of disposal system, architectural and visual
aspects).

3. To prepare site analysis diagrams.
4. To prepare contour drawings and understand the concepts of surface drainage and watershed.

5. To study various factors affecting site planning and landscape design: geological setup, topography, slope,
drainage network, flora and fauna.

6. Preparation of maps of matrix analysis, composite analysis, locality plans, topographical analysis.

7. Design exercise incorporating the following: Access network, parking and service planning, service layouts
and trenching; Landscape constructions: pavings, curbs, edgings, drains, trees, plants in paved areas,
landscape furniture etc; ponds, pools, waterways and fountains.
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8. Study oriented work involving study of the use of outdoor spaces by different user groups, landscape
elements, street furniture, etc.

9. To study and prepare the ecological profile of an area.
10. To study architectural examples where nature is an integral part of the design.
REFERENCE BOOKS
1. Simonds, J.O., "Earthscape: A Manual of Environmental planning"”, McGraw Hill Book Co., New York, 1978.
2. John Ormsbee Simonds, “Landscape Architecture: A manual of site planning & design”, McGraw Hill, 1961.
3. Kevin Lynch, “Site Planning”, MIT Press, Cambridge, MA. 1957.
4. Thomas H. Russ, “Site Planning and Design Handbook” Pearson Education, 2002.
5. William M. Marsh, “Environmental Analysis for Land Use and Site Planning”, McGraw-Hill, 1978.

LTP Cr

AR-356A ARCHITECTURAL DESIGN - 111

206 5

OBJECTIVE : To educate students about urban development control for multi-storied structure by using codes and
building bye-laws.

DESIGN OF A MULTI-FUNCTIONAL PUBLIC BUILDING IN THE URBAN SETTING:

Projects to include buildings or building complexes with multi - use public activities, i.e. campus design with more
than one building accommodated in the same premises.

Introduction to urban development controls,’ codes and bye-laws; exercise in articulation and manipulation of
programmed needs; criticism and evaluation of alternative concepts, understanding of complex relationship between
the form, function, structure and aesthetics in a building, Contextual Design,decision-making process; use of
computers as an aid to Design.

e.g: Campus design (single or multistoried type) in urban settlement such as courts, college/ university campus,
commercial complex, etc.

Nature based architecture with integration of site planning and landscape, building construction and services.
Design of a holiday resort, beach resort, spa resort, weekend cottages etc on sites of natural abundance.

Demonstration of use of natural elements on and off site as propagator of design concept; site development by
exploiting natural forms etc; contextual design.

REFERENCE BOOKS
1. Kanvinde & Miller, “Campus Design in India: Experience of a Developing
Nation”, Jostens/American Yearbook Company, 1969
2. Dober R., “Campus Planning”, Reinhold Pub. Corp., 1968
3. Spreiregen, Paul D. “Urban Design: The Architecture of towns and cities”,
R.E. Krieger Pub. Co., 1981
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4. Zevi, Bruno, “Modern Language of Architecture”, Da Capo Press, 1994
5. Yoshinobu Ashihara “Exterior design in Architecture”, Van Nostrand Reinhold,1981.

AR- LTP Cr
357A ARCHITECTURAL DETAILING -1

002 1

OBJECTIVE This course is designed to encourage students to apply the knowledge of their building construction
classes in providing working details of their own designs. The course acts as a bridge between architectural design,
working drawings and building construction courses.

EXERCISES
1. Todesign a Door and a window design and give construction details of joinery, material used etc.
2. Todesign a Staircase and provide details of balustrade fixing, materials used etc.

3. To design and give construction details for Furniture Design: - Counters of various types for enquiry, bar and
bank, room divider furniture, built in ward robe etc.

4. Other relevant details to be decided by the faculty in charge.
REFERENCE BOOKS
1. Ballast, “Interior Detailing: Concept to Construction”, John Wiley & Sons, 2010.
2. McKay, W.B., “Building Construction Volume I, II, III and IV”, Longmans, UK, 1955.

3. Ching, Francis D. K., Adams, Cassandra, “Building Construction llustrated”, Wiley & Sons, Incorporated,
John.

4. Chudley, Roy, “Construction Technology”, Longman, 2005.
5. Arora, S.P. & Bindra, S.P., “The text book of Building Construction”, Dhanpat Rai Publications, 2009.

AR- LTP Cr
358A WORKING DRAWING-I

004 2

OBJECTIVE: This course provides clear explanations of why working drawings are required, what they must
contain to be relevant, and the importance of understanding drawing intent and content, and how to combine
individual drawings into meaningful and construction-ready sets.

EXERCISES:

1. To prepare working drawings of a Load Bearing Wall Structure for Design Problem done during preceding
years, indicating to appropriate scale.

Foundation Plans

Working Floor Plans

Working Sections.

Working Elevations

Working Details.

7. To prepare a municipal corporation drawing of the same.

ok wn

Note: Use of computers is not recommended
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REFERENCE BOOKS:

1. Wakita, Linde & bakhoum. “The Professional Practice of Architectural Working Drawings”, John Wiley &
Sons, 2011.
2. Liebing, Ralph W. “Architectural Working Drawings”, John Wiley & Sons, 1999.
3. Styles & Bichard, “Working Drawings Handbook”, Taylor & Francis, 2004.
4. Stitt, “Working Drawing Manual”, McGraw-Hill Professional, 1998.
LTP Cr
AR-359A BUILDING CONSTRUCTION & TECHNOLOGY-V
004 2

OBJECTIVE: To give an introduction to building elements and expose the student to the process of building
construction.

1.
2.

10.

To study different types of partitions and their properties.

To study and prepare drawings on the joinery details and constructional techniques involved in timber
partitions, single and double skinned partitions, partially glazed partitions.

To study various types of aluminum partitions, its extrusions & details of components for partitions.
To study aluminum panels for partitions, cladding component for various structures, aluminum grill modules.

To study and prepare drawings on various types of wall finishes - external facing and veneers - stone facing,
wall facing, wall tiling, and cement concrete facing - methods of construction and details pertaining to the
same.

To introduce fixing devices in walls, ceilings and floors of solid construction.

To understand the purpose and functions of joints in building construction and to prepare drawings on the
types of joints that occur in buildings.

To prepare drawings on expansion joints in Brick walls and R.C.C. framed structures and its construction
details and materials involved in the construction.

To study different types of roofing of industrial buildings.

To understand and prepare drawings on the construction details of Curtain walls in glass, aluminum, precast
concrete units etc.

TEXT BOOKS: Rangwala, S. C., “Building Construction”, Charotar Publishing House, 2007.
REFERENCE BOOKS

1.
2.

McKay, W.B., “Building Construction Volume I, II, III and IV”, Longmans, UK, 1955.

Ching, Francis D. K., Adams, Cassandra, “Building Construction Illustrated”, Wiley & Sons, Incorporated,
John.

Barry. R., “The construction of Buildings”, The English Language Book society and Crosby Lockwood,
London, 1976.

Chudley, Roy, “Construction Technology”, Longman, 2005.
Arora, S.P. & Bindra, S.P., “The text book of Building Construction”, Dhanpat Rai
Publications, 2009
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CE-311A STRUCTURES IN ARCHITECTURE -V
200 2

OBJECTIVE: The objective of the course is to develop a feel for structural principles as they relate to a building
design, to enable him to make an informed choice regarding the most appropriate structural system for this building
and to develop a reasonable understanding of its operational and economic implications.

1.

MODULE 1: DETERMINATE AND INDERMINATE STRUCTURES: Definitions, Degree of Redundancy
and Examples, Externally Indeterminate Structures, Internally Indeterminate Structures, Difference between
determinate and indeterminate structures, Indeterminacy of truss beams, Portal Frames

MODULE 2: WORKING STRESS METHOD: Introduction to Working Stress Method

Singly Reinforced Beams: Introduction, Bending of Beam Assumptions, Moment of Resistance, Modes of
Failure, Maximum Depth of Neutral Axis, Limiting Values of Tension Steel and Moment of Resistance,
Minimum and Maximum Tension Reinforcement, Effective Span, Type of Problem

Doubly Reinforced Beams: Introduction, Problems, Stress and Compression, Reinforced Design Stress,
Minimum and Maximum Reinforcement

Flanged Beams: Introduction, Effective Width of Flange, Minimum and Maximum Reinforcement

MODULE 3: LIMIT STATE METHOD: Limit State Method vs Working Stress Method, Introduction, Limit
State, Characteristic Strength and Characteristic Load, Design Values, Partial Safety Factor, Factored Loads,
Stress-Strain Relationship for Concrete and Steel, Yield Stress

Theory and Design of Singly Reinforced, Doubly Reinforced and T-Beam(Limit State Method)

MODULE 4: ELEMENTS OF SOIL MECHANICS: Soil as a Three Phase System, Density of Soil, Unit
Weight, Moisture Content, Void Ratio, Porosity, Degree of Saturation, Different Types of Soils, Bearing
Capacity

RETAINING WALLS: Types, Active Earth Pressure, Passive Earth Pressure

MODULE 5:FOUNDATION ENGINEERING:Spread Footing, Isolated Footing, Combined Footing, Raft
Foundation, Pile Foundations including Under Reamed Piles, Grillage Foundation,Construction of Foundation in
Water Logged Areas including Dewatering of soil or soils having harmful salts.

TEXT BOOK

1.
2.

Jain,A.K., Elementary Structural Analysis, Nem Chand Bros. Roorkee.
Jain, O.P. and Jain B.K., Theory of Structures, Vol. 1, Nem Chand Bros. Roorkee.

REFERENCE BOOKS

RamamruthamS.and Narayan R., “Theory of structures”, Dhanpat Rai and sons, 2010.
Punmia R.C., Jain Ashok kumar Dr., Jain Arun Kumar, “Soil Mechanics and Foundations”.
Dr. Ramchandra Dr. &GehlotVirendra “Design of Steel Structures”.

Jain Ashok K. “Reinforced Concrete Structures”.
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AR-311A PRINCIPLES OF HUMAN SETTLEMENT - 11

LTP Cr

200 2

OBJECTIVE: The course aims at introducing the history of development of settlement planning and also gives
emphasis on tracing broad principles of settlement design.

BASIS FOR PLANNING: Understanding the social, cultural and economic basis for planning; evolution of
society from tribal, rural and urban to present time; relationship between social structure and spatial structure;
need for social , economical, physical, technical and environmental as part of a comprehensive planning
system; basic principles of regional planning.

EVOLUTION OF PLANNING THEORY: Aim and objects of planning; understanding planning as a social,
economic, political, technical and environmental process of shaping of living environment.

PLANNING PROCESS: Development plan, structure plans, master plans: scope and objectives, planning as
an integrated systematic activity related to different sectors of economy. understanding planning as a multi-
level comprehensive process of development through local, urban, rural, regional and national planning.

PROBLEMS FACED BY A TYPICAL CITY: Activity pattern and landuse, traffic and road network,
density of population; central business district of a city; urban nodes, fringe area and suburbs; Migration and
urban population explosion; problem caused due to this including slums; human, social and environmental
problems and issues in Indian context.

(a) INTERNAL SPATIAL STRUCTURE: Concentric theory, Sector theory, Multi nuclei theory, Inverse
concentric theory; pattern of settlements in a region and their major function; Satellite towns.

(b) NEW TOWNS: Development of new towns and cities. Study of new towns in India such as Chandigrah,
Bhubaneshwar, Gandhinagar and Navi Mumbai.

REFERENCE BOOKS

Burn, Stanly & Williams, Jack, "Cities of the World, - World Regional Urban Development", Harper & Row,
New York, 1983.

Keeble, Lewis, "Principles and Practice of Town and Country Planning", The Estates Gazette Ltd. London,
1972
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312A BUILDING SERVICES - IV

200 2

OBJECTIVE: This course in Architectural Acoustics offers an intense curriculum in acoustics for effectively shaping
sonic environments to achieve optimum acoustic performance and sound quality.

1. INTRODUCTION TO ACOUSTICS: General principles of sound, its origin, propagation and sensation;
behavior of sound with respect to various surfaces and in an enclosed space. Reflection of sound and their
applications; reverberation time and sound levels and their calculations.

2. SOUND ABSORBING MATERIALS: Absorption of sound, sound absorption coefficient; sound absorbing
materials - porous materials, panel / membrane absorbers & cavity / Helmholtz resonators; absorption
coefficients of indigenous acoustical materials; space / functional absorbers; mounting conditions and its
impact on sound absorption.

3. CONSTRUCTIONAL AND PLANNING MEASURES for good acoustical design; Acoustical defects and
remedies, Sound application systems, Case studies for the above aspects.

4. ACOUSTICAL DESIGN OF AUDITORIUMS: adequate loudness, uniform distribution of sound energy,
optimum reverberation time & elimination of acoustical defects. Methods of raking the auditorium floor and the
balcony. Acoustical Design of seminar rooms, Conference halls, Cinema Theatres etc.

5. NOISE: Outdoor & indoor noise(air traffic, rail traffic, road traffic and sea shore & inland water traffic),
Planning & Design against Outdoor Noise - for air traffic, road traffic and rail traffic, airborne noise & structure
borne noise / impact noise, community noise, & industrial noise; transmission of noise & transmission loss;
maximum acceptable noise levels; means of noise control & sound insulation. Sources of industrial noise.

REFERENCE BOOKS

1. Egan, M. David, “Architectural Acoustics”, J. Ross Publishing 2007.

2. Templeton, Duncan & Saunders, David, "Acoustic Design", The Architectural Press, London, 1987.
3. Templeton (ed.), "Acoustics in the Built Environment", Butterworth, London, 1993.

4. Mehta, Johnson & Rocafort, “Architectural acoustics: principles and design”,

Prentice Hall, 1999.

AR- LTP Cr
313A SPECIFICATIONS OF WORKS

200 2

OBJECTIVE: To acquaint students with methodology of writing specifications with reference to building trades,
materials, workmanship and performance of different items of work and introducing the students to specifications as
an integral part of contract document for building projects.

1. INTRODUCTION: Importance of specification in the building activities, method of writing correct order and
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sequence of use of materials; art of writing specifications of material along with emphasis on the quality of the
materials and proper sequence of construction works; use of Indian Standard specification and P.W.D
specifications.

SPECIFICATION FORMING PART OF BUILDING CONTRACT: Method of specification writing : trade
wise practice and Item of completed works; establishment for project and their insistence for compliance with
specification with reference to contract document; specification for handing over the site; standard clauses/
instructions for various items of work for the contractor, owner, architect, sub- contractor; explanation of extra
items, their necessity and other items created for change of specifications.

Primary consideration for selection of material for various applications; specification of basic materials required
in residential buildings , such as bricks, stone, concrete, R.C.C, plastering and various finishes, timber work,
flooring materials, glazing, metals such as steel, brass, aluminium, etc . Specification for materials used in
roofing and roof such as tiles, A.C sheets, G.I and aluminium sheets, etc. Specifications for fixtures and
fastenings, specification of works.

Specification of works for a residential building- load-bearing type and/ or R.C.C framed type , construction of
steel and R.C.C structure, ceiling and partition ,paneling, insulation and water- proofing, specification for
services such as drainage, water-supply, electrical installation

Specification for demolition work, temporary construction like sheds, exhibition stalls, gateways, etc. Study of
proprietary building materials along with manufactures specification, trade name of such materials;

APPLICATION IN DRAFTING SPECIFICATION: Load bearing structure; R. C. C. frame structure; Steel
frame structure.

REFERENCE BOOKS

1. Indian Standard Specifications.
2. C.P.W.D. Specifications and schedule of rate analysis.
3. Watson, Donald A., “Specification Writing for Architects and Engineers”, 1964.
4. Willis C. J., Willis, Andrew, “Specification Writing: For Architects and Surveyors”, John Wiley &
Sons, 1997.
AR- LTP Cr
314A PROJECT PLANNING & MANAGEMENT
200 2

OBJECTIVE: Project managers have the responsibility of the planning, execution and closing of any project,
typically relating to construction industry and architecture.

Introduction, need and importance of management. Principles, theories, concepts, approaches, Role of manager.

Project Management Acquiring projects. Scope of work and liasoning, Feasibility studies, project proposal and
reports, financial facilities.

Construction Management planning, monitoring and controlling.

Planning techniques, Bar chart, CPM, PERT. softwares in management, Selecting appropriate specification,
manpower, technology, etc

Financial Management, Value of work and cash flow costing and life cycle costing, Time, Value of money.

Organization and staffing purpose of organizing, Human resources management. motivation and productivity.
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AR-361A ARCHITECTURAL DESIGN - IV
2-0-8 6

OBJECTIVE:

To educate students about multi-storied frame structure and various housing schemes by using codes and building
bye-laws and also considering the social , economical , environmental aspects.

DESIGN OF HIGH DENSITY, LARGE-SCALE HOUSING:

Socio-economic determinants, legislative and economic constraints and technological alternatives shall be studied in
detail. Exercises in simulation and conceptual modeling shall be conducted. Application of concepts of community
participation, phasing, financing and construction planning. Projects may include multistoried apartments or group
housing etc.

DESIGN FOR PEOPLE WITH SPECIAL NEEDS:

Design of residential accommodation for senior citizens or differently-abled persons with emphasis on barrier free
architecture. Students are required to understand the special needs of these people-, physical, mental and social and
provide design solutions accordingly. Projects may include the design of Old Age homes, Hostels for the Disabled,
Rehabilitation centers etc.

REFERENCE BOOKS:

¢ URPFDI Guidelines

o Neufert’s Architecture Data
e Time Saver Standards

¢ National Building Code

LTP Cr

AR-362A ARCHITECTURAL DETAILING-II

0-0-4 2

e OBJECTIVE

This course is designed to encourage students to apply the knowledge of their building construction classes in
providing working details of their own designs. The course acts as a bridge between architectural design,
working drawings and building construction courses.

e To design and give working details of a 2.4m X 1.8m Toilet with both Indian style and European WCs-
sanitary fixtures, drainage layout, traps, pipes, sunken slabs etc.

e To design and give working details of a 3.0m x 3.0m modular Kitchen — traps and drainage layout/ details,
fixing of channels, chimneys and built in cooking range etc.

o To design a false ceiling for a café and provide working details of the same.

o Other relevant details to be decided by the faculty in charge.

REFERENCE BOOKS

McKay, W.B., “Building Construction Volume I, I, III and IV”, Longmans, UK, 1955.
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Ching, Francis D. K., Adams, Cassandra, “Building Construction Illustrated”,
Wiley & Sons, Incorporated, John.

Chudley, Roy, “Construction Technology”, Longman, 2005.

Arora, S.P. & Bindra, S.P., “The text book of Building Construction”, Dhanpat
Rai Publications, 2009.

eomn

LTP

Cr

AR-363A WORKING DRAWING-II
0-0-6

OBJECTIVE

This course provides clear explanations of why working drawings are required, what they must contain to be relevant,
the importance of understanding drawing intent and content, and how to combine individual drawings into meaningful

and construction-ready sets.
EXERCISES
To prepare working drawings of a Frame Structure for Design problem done during preceding years,
indicating to appropriate scale

1. Working Floor Plans.

2. Working Sections.

3. Working Elevations.

4. Working Details.

5. Services layouts.

6. To prepare a municipal corporation drawing of the same.
Note: Use of computers is encouraged.
REFERENCE BOOKS

1. Wakita, Linde & Bakhoum. “The Professional Practice of Architectural Working Drawings”, John Wiley &

Sons, 2011
2. Liebing, Ralph W. “Architectural Working Drawings”, John Wiley & Sons, 1999.
3. Styles & Bichard, “Working Drawings Handbook”, Taylor & Francis, 2004.
4. Stitt, “Working Drawing Manual”, McGraw-Hill Professional, 1998.

LTP

Cr

AR-364A BUILDING CONSTRUCTION AND TECHNOLOGY- VI

0-0-4

OBJECTIVE

To give an introduction to building elements and expose the student to the process of building construction.

1. To study and prepare drawings on suspended ceilings and false ceiling using aluminum sections.
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2. Tounderstand the various construction details for providing thermal insulation.
3. To study insulation materials like glass wool, insulating boards, gypsum boards, plaster of paris and various
kinds of perforated boards.
4. To study the fixing details of sound absorbing materials, its properties and uses.
5. To study various damp - proofing materials like bitumen, felts, etc. Relevant construction chemicals for W.P.C.
& O.P.C. Study of construction chemical products.
6. To prepare drawings on various types of foundations: raft foundation, pile foundation etc.
7. To study various techniques of termite proofing. To prepare drawings on various cavity wall construction
techniques.
9. To study and prepare drawings on fire resisting constructions.

10. To study the different types of structures (timber and steel, literature survey on temporary structures.
REFERENCE BOOKS

1. Rangwala, S. C., “Building Construction”, Charotar Publishing House, 2007
2. McKay, W.B., “Building Construction Volume I, II, III and IV”, Longmans, 1955
3. Ching, Francis D. K. and Adams, Cassandra, “Building Construction
[lustrated”, Wiley and Sons, 2000
4. Barry, R, “The Construction of Buildings”, The English Language Book Society and Crosby Lockwood, 1976
5. Chudley, Roy, “Construction Technology”, Longman, 2005
LTP Cr
CEA-312A STRUCTURES IN ARCHITECTURE - VI
200 2

OBJECTIVE: The objective of the course is to develop a feel for structural principles as they relate to a building
design, to enable him to make an informed choice regarding the most appropriate structural system for this building
and to develop a reasonable understanding of its operational and economic implications.

EXERCISES

Method of analysis of different type of structures (Complex and composite).

Design of continuous RCC and steel beams. Design of box and complex girder.

Effect of wind and seismic forces on different elements of Multi storied structure.

Concepts for design of shear walls and service core.

Basic concepts for design of prefabricated structures, different forces acting on the elements.

agrwbdE

TEXT BOOKS:

1.
2.

Jain,A.K., Elementary Structural Analysis, Nem Chand Bros. Roorkee.
Jain, O.P. and Jain B.K., Theory of Structures, Vol. 1, Nem Chand Bros. Roorkee.

REFERENCE BOOKS

1.

2
3.
4

RamamruthamS.and Narayan R., “Theory of structures”, Dhanpat Rai and sons, 2010.
Punmia R.C., Jain Ashok kumar Dr., Jain Arun Kumar, “Soil Mechanics and Foundations™.
Dr. Ramchandra Dr. &GehlotVirendra “Design of Steel Structures”..

Jain Ashok K. “Reinforced Concrete Structures”.
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AR- LTP Cr
401A PROFESSIONAL PRACTICE-1
200 2
OBJECTIVE

To expose the students to the various problems and issues encountered in the normal course of architectural practice &
teach them the methods of legal redressal. To develop understanding of the duties and liabilities of an architect along
with knowledge of bye-laws that relate to the building & the environment in the Indian context.

1. ARCHITECT’S ROLE & OFFICE MANAGEMENT :

Social Role / Social Responsibilities of Architects. Management of an architects office; elementary
accountancy required for the same; Office set up and
Admnistration Filling and recording of letters and drawings; Nature of partnership; registration of firm and
dissolution; Practice Procedure and conduct; membership of professional organisation.

2. ARCHITECT’S REGISTRATION ACT : Code of Professional Conduct; Code relation to Architectural
Competition; Architect’s Services and scale of normal and partial fees; Architect’s Act 1972 for
registration; Copy-rights of drawings.

3. DUTIES AND LIABILITIES IN PROFESSION : Legal responsibility of architect to Employer,
Government bodies and local bodies; Express and implied authority of the Architect; Architect’s
relationship with the client and the contractor; Duration of liability; Consumer Protection Act 1986.

4. EASEMENTS & ARBITRATION : Definition, types of Easements, acquisition, protection and
extinction of easements — Need for Arbitration, arbitration agreement, role of arbitrators, umpire etc,
excepted matters, arbitral award.

5. ARCHITECTURAL COMPETITIONS & LEGISLATIONS BUILDING BYE-LAWS : Regulations
governing the conduct of competitions; open & closed competitions; appointment & duties of Assessors;,
instructions to participants;, award of premium. Comprehensive study of Building Bye-laws relating to the
strength and stability of structures; bye-laws relating to light and ventilation, sanitation and Buildings; Study
of special provisions in bye-laws in respect of factory and amusement buildingsCompany,New York, 1986

TEXTBOOKS
1. R H..Namavati, “Professional practice”, 7th ed,lakshmi book depot, mumbai, 1997.
2. Handbook of professional Documents published-by the Council of Architecture.
REFERENCE BOOKS
1. Hand book on Professional Practice by I. I. A, Image systems, Mumbai,1998.

AR- LTP Cr
403A ADVANCED SERVICES

200 2

OBJECTIVE: To impart knowledge about the special service requirements of tall buildings and to create awareness
about the systems, equipment and materials that are commonly employed in high rise buildings. Understanding the
special systems required in mechanical, electrical and Fire safety services. The ability to design vertical transportation
systems, HVAC systems and Fire protection systems in line with the various standards, building codes and safety
requirements

1. VERTICAL TRANSPORTATION : Introduction to passenger elevator codes ; Express & Local Elevators,
Sky lobbies etc., ; Study of elevator equipments, control systems and spatial requirements ; Escalators and
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Capsule elevators ; Stairways & Ramps

2. FIRE PROTECTION : Designing for fire safety ; NBC ; Fire alarm systems ; Smoke detectors ; Fire fighting
support systems ; Fire rating of materials ; Fire escape stairs & Safety regulations ; Lightning protection.

3. THERMAL CONTROL SYSTEMS : Calculation of Heating and Cooling loads ; Selection of suitable
HVAC system ; Special equipments systems for heating and cooling ; Spatial requirements for HVAC
plants ; Design of duct layouts etc.

4. WATER SUPPLY : Basic planning for water supply ; Calculation of capacity for sumps and water tanks ;
Skip stage pumping etc., ; Rainwater harvesting methods.

4.1 ELECTRICAL SYSTEMS : Planning transformer & generator rooms, Preparation of electrical layouts
for tall buildings — Spatial requirements of electrical rooms and ducts — Intelligent systems for electrical and
illumination.

5. SEWAGE DISPOSAL : Sanitation arrangements in high rise structures ; Service floors ; Ducts and vertical
shafts ; Waste treatment etc.,

5.1 GARBAGE DISPOSAL : In context to hotels, hospitals and multistoried residential properties
TEXT BOOKS

1. Stein Reynolds Mc Guinness, “ Mechanical and Electrical equipment for buildings — vol 1 & 2”, John
Wiley & sons

REFERENCE BOOKS

1. Francisco Asensio Cerver ,” The architecture of Skyscrapers”, Hearst Book International, New York,
1997

2. Bennetts Ian & others,”Tall building structural systems”

3. Proceedings of the council for tall buildings — vol 1

LTP Cr

AR-431A INTERIOR DESIGN
200 2

1. INTRODUCTION TO INTERIOR DESIGN : Definition of interior design ; Interior design process ;
Vocabulary of design in terms of principles and elements ; Introduction to the design of interior spaces as
related to typologies and functions; themes and concepts ; Study and design, Brief study of the history of
interior design through the ages relating to historical context; design movements and ideas etc. ; Brief study
of folk arts and crafts (vernacular design in India) with reference to interior design and decoration

2. ELEMENTS OF INTERIOR DESIGN - ENCLOSING ELEMENTS : Introduction to various elements
of interiors like floors, ceilings, walls, staircases, openings, interior service elements; incidental elements etc.
and various methods of their treatment involving use of materials and methods of construction in order to
obtain certain specific functional, aesthetic and psychological effects.

3. ELEMENTS OF INTERIOR DESIGN- LIGHTING ACCESSORIES : Study of interior lighting;
Different types of lighting their effects types of lighting fixtures; Other elements of interiors like accessories
used for enhancement of interiors ; Paintings, objects de art, etc

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17



)

eomn

UNIVERSIT

chooseto know
-

(o

4. INTERIOR LANDSCAPING : Elements like rocks, plants, water, flowers, fountains, paving, artifacts, etc.;
their physical properties; effects on spaces and design values.

5. ELEMENTS OF INTERIOR DESIGN - FURNITURE DESIGN & SPACE PLANNING : Study of the
relationship between furniture and spaces; human movements & furniture design as related to human comfort;
Function, materials and methods of construction ; changing trends and lifestyles ; innovations and design
ideas; Study on furniture for specific types of interiors like office furniture, children's furniture, residential
furniture, display systems, etc.

6. DESIGN PROJECTS- Residential, Commercial and Office Interiors.

AR- LTP Cr
432A CONSTRUCTION MANAGEMENT

200 2

1. THEORY & OBJECTIVES OF CONSTRUCTION MANAGEMENT: Introduction, Common
Sense, Perception, Illusion and Imagination, Definition of Key Terms Used in construction Management.
Obijectives and significance of construction management; Function of construction management

2. CONSTRUCTION PROJECT:Definition, objectives and the resources used by projects, Project
Life Cycle and project life cycle phases, Project Environment, Overview of project procurement
methods, Project Delivery & Production Process.

3. CONSTRUCTION MANAGEMENT PROCESSES : Production of a Work Breakdown Structure
(WBS), Quantitative Analysis & Research Methodology, scope management, communication and
integration management , Construction Programme, time management, financial management,

4. SITE ORGANISATION : Preparation of a Construction Method, Factor influencing selection and
design Site Management, Construction Quality Management, Materials management ,Risk
management, health and safety, HR management, Procurement ,Value Engineering, Construction
Methods & Technology, Construction project Management tools.

5. PROJECT PROCUREMENT AND BIDDING PROCESSES: application of construction project
management during the bid and award phases of project life cycle, study of various procurement

guidelines such as World Bank, ADB, CPWD and MES etc, preliminary discussion on various types
of international and national contract forms, contract for procurement of professional services.

TEXT BOOKS

1. Srinath, L.S., "PERT and CPM - Principles and Applications"”, Affiliated East - West Press Pvt. Ltd., New
Delhi, 1989.

REFERENCES
1. Stevens, James. D., "Techniques for Construction Network Scheduling”, McGraw - Hill Publishing

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17



)

(/=

UNIVE

chooseto
-

a—

eomn

RSIT

know

Company, New York, 1990.

2. Mukhopadhyay,S.P., "Project Management for Architects and Civil Engineers”, Firma KLM Pvt. Ltd.,
Calcutta, 1981.

AR- LTP Cr
435A SUSTAINABLE ARCHITECTURE
200 2
1. Introduction to the ideas, issues and concepts of sustainable Architecture, global environment and the built

environment, principles of environmentally and ecologically supportive architecture

2. Study of sustainable architecture, use of energy, materials, health and global environment as related to the
construction and operation of buildings

3. Sustainable and conservation practices — water conservation, sewerage treatment, solid waste treatment,
economics and management

4. Low energy design, hybrid systems, modeling and simulation of energy systems, integration of PV and wind
systems in the building.

5. Wind solar and other non conventional energy systems, solar thermal applications for heating and cooling,
electricity generation in buildings. Case studies on specific contemporary sustainable architecture.

Note : The sessional will be oriented towards live case studies and modeling
LTP Cr
AR-456A ARCHITECTURAL DESIGN -V
2 010 7
OBJECTIVE

e Understanding design as a function of specific agenda of complex services, acoustics, building byelaws and
structure;

e To understand design as a process: of problem identification, space analysis, formulation of requirements,
evolution of design criteria and design; Incorporating elements of site planning and landscape in the design
process;

e Preparation of computer aided presentation drawings.

CONTENTS

Services and Byelaws in low-rise buildings:

Suggested design exercises: Cinema Halls, Auditoriums, Indoor Stadiums etc.

Services and Byelaws in high-rise buildings:

Suggested design exercises:  Hospitals, Hotels, Super Markets etc.
APPROACH

Students will develop the programs after prototype studies.
Computer drawings will be produced for at least one of the design programs.
Time problems between major studio programs shall be given to prepare students for the examinations.
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AR-457A SERVICES
006 3

OBJECTIVE: To create an insight of the latest and advanced modern building construction typologies this will be
more relavent at the professional level

To introduce and familiarize the students with advanced and speedy building techniques;

The understanding for the system to be adopted for the construction of large span structures.

CONTENTS: CONSTRUCTION:

1. Prefabrication: Systems — open prefab system, large panel prefab system, joints, pre-casting methods,
materials, on-site and off-site prefabrication, components, etc.

2. Pre-stressed Concrete: Introduction, methods of pre-stressing and their application to large-space
structures.

3. Speedy Construction: Methods, Types of floor construction: Beam & Slab, Waffle Grid Slab, Drop Beam
& Slab, Flush Slab, Lift Slab Construction; Cast-in-situ service & stair cores; Cross wall & Box frame
construction.

4. Industrial Construction

5. Structural Steel Works: Portal Frame Construction, North-Light truss and Lattice Girder roof with various
roof coverings

TEXT BOOKS
1. W.B. Mickay — Building construction Vol 1, 2 and 3 — Longmans, UK 1981.
2. R.Chudley — Building Construction Handbook — BLPD, London 1990.

3. S.C.Rangwals — Engineering materials — Charotar Publishing, Anand.

REFERENCE BOOKS
1. Dr.B.C.Punmia — Building construction
2. R.Chudley, construction Technology.
3. Francies D.K.Ching — Building Construction illustrated. VNR, 1975.

LTP Cr

AR-458A ADVANCED STRUCTURAL DESIGN SYSTEMS
0-0-4 2

OBJECTIVE: To introduce the basic concepts of Space Frames, Shells and folded plates and tensilestructures. By the
end of the course the student shall be capable of designing Shells and Space Frames. No detailed design but overall
understanding of systems and factors is required. Further he shall havesufficient knowledge to suggest appropriate
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shells and folded plates and tensile structure for the space coverage.

1. MODULE 1: SHELLS: General Understanding of shell behavior, Historical Perspective and Modern
dayuse, Thick and Thin shells, Membrane Stresses in Thin shells, Geometry of shell, Meridian stress.

SPACE FRAMES: General Understanding, Space structures against Plain Structures,Examples

2. MODULE 2: FOLDED PLATES: General Understanding, Folded Plate as a form active system, Design of
Cross sectional dimensions of folded plates, FerroCement as a material for folded plate construction,
Examples of Modern use

3. MODULE 3: VIRENDREL GIRDER : General Understanding as an architectural/structural element,

4. MODULE 4: DESIGN OF VIRENDREL GIRDER: design of Cross Sectional dimensions of
VierendrelGirder, Examples and Modern Day Use

5. MODULE 5: TENSILE STRUCTURES: Tensile Structures, Principles /Understanding of General
StructuralBehavior, Calculating Sag and Cross Sectional area of cables, Cable suspended and Cable Stayed
Structures.

TEXT BOOKS

1. Heller Robert and Salvadori Mario, Structures In Architecture: The Building Of Buildings, Prentice Hall
Inc., 1963.

REFERENCE BOOKS
1. Bandyopadhyay .J.N, Thin Shell Structures Classical and Modern Analysis, New Age International
2. Publishers, New Delhi, 1998

3. Ramaswamy .G.S, Design of Construction of Concrete Shell Roofs, McGraw Hill Publishing Company,New

York, 1986
LTP Cr
AR-404A DESIGN RESEARCH METHOD
200 2
OBJECTIVE

The objective of seminar work is to train the students to prepare state of art report by assimilation of concepts/ideas on
the chosen topics which could be in continuation with the earlier works in previous semesters. Students are expected
to come out with more specific findings and recommendations, better innovative solutions through an extensive
literature study and data collection from the field.

1. RESEARCH & TYPES OF RESEARCH: Definition; Characteristics ;Objectives; Research and Scientific
method . Descriptive vs. Analytical Research; Applied vs. Fundamental Research; Quantitative vs. Qualitative
Research; Conceptual vs. Empirical Research.

2.RESEARCH PROCESS & DATA COLLECTION: Basic Overview, Formulating the Research Problem,
Defining the Research Problem. Observation Method; Interview Method; Questionnaires; Literature study Case Study
Method; Computer & Internet: Its Role in Research.

3. PROCESSING AND ANALYSIS OF DATA : Processing Operations; Statistics in Research; Descriptive
Statistics; Inferential Statistic; Elements / Types of Analysis
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4. CITATION METHODS : Foot Note; Text Note; End Note; Bibliography

5. SEMINAR : The state of art prepared on the chosen topics is studied and analyzed on the identification of areas for
the research and development. Alternatively the students can also identify new topics for the seminar work which can
be further developed into a thesis work in the final semester. The progress of seminar work is presented and discussed
by the students periodically in the classroom environment and progress monitored continuously. The students are also
encouraged to seek guidance from the experts in the related fields.

| LTP Cr

AR-436A Urban and Regional Planning 200 2

1. Basic components of urban areas and Regions.

2. Role and working of Urban and Regional planning at different levels like national level, state level, district level

etc.

3.Different planning theories and models.
4. Socio-cultural, economic planning, land use planning etc. General
principles and working.

Planning norms and development norms for urban and Regional approaches
techniques of development for existing areas, renewal schemes and development.

5. Detailed survey and preparation of questionnaire for land use, socioeconomic,
Transportation planning etc.

LTP Cr
AR-4501A PROFESSIONAL PRACTICE-II
200 2
OBJECTIVE
OBJECTIVE

To familiarise students with the legal, economic and social issues related to professional practice. Emphasis
will be on the ethical dimension governing professional conduct in serving the client/society.

ACQUISITION : General principals of land acquisition with reference to norms of compensation; Purpose
of acquisition.

VALUATION & VALUATION REPORT : Purpose of valuation;, types of valuation- book value, salvage
value, scrap value; depreciation obsolescence, sinking fund, land valuation; mortgage and lease; problems on
valuation-; Annuity- definition, Fixation of rent- out going- gross and net income ; year’s purchase; capital
cost-standard rent; market rent economical.Valuation reports of few properties to be done by the students.
IMMOVABLE PROPERTY & RENT : Meaning of immovable property ; ownership and possession, Joint
tenancy and tenancy in common ; Different types of tenures of land — as commonly found; leasehold and
freehold and lease and other rents.Different types of rent — standard rent; example on working out of standard
rent; Rateable value and its relation to rent ; nature and purpose of rateable value.

TENDERS : Types of tenders and tenders document, tender draft notices and invitation of tenders, Procedure
for opening and selection of tenders.,Analysis and report to owner, Work order.

CONTRACT : Type of contracts and contract documents, detailed knowledge about various conditions of
contract and specially about :Earnest Money,Security Deposit, Retention Money, Mobilisation Fund,Bank
Guarantee, Architect’s Instructions, Clerk of works, Variation and extras, Defects after completion,
Certificates and payments,Insurance and fire Insurance, liquidate damage.
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TEXTBOOKS
1. Dutta B.N., Estimating and Costing in Civil Engineering, UBS Publishers Distributors Ltd,
New Delhi, 1992.
REFERENCE BOOKS

1. Hand book on Professional Practice by I. I. A, Image systems, Mumbai,1998.

LTP Cr

AR-4502A URBAN DESIGN

200 2

OBJECTIVE

The introduction to the course of Urban design enables a student to understand how architecture is related to urban
design in the planning process and appreciate the nature and role of various facets of urban design in the making of the
built environment.

1. INTRODUCTION TO URBAN DESIGN: Need, Role and objectives of Urban design; relationship between
Architecture, Urban Design and City Planning; scope of urban design under Indian context; types of urban design
projects.

2. URBAN DESIGN THROUGH HISTORY: Historical development and approach to urban design and
comparative analysis of public spaces, their organization and articulation: West (Greek, Roman, Medieval and
Renaissance towns); East (Vedic, temple towns, medieval and Islamic towns); colonial towns; modern Indian cities
like Chandigarh and New Delhi.

3. PRINCIPLES AND TECHNIQUES IN URBAN DESIGN: Introduction to Urban design vocabulary: Grain,
texture, pattern, density, urban character etc; Design Principles: Scale and Enclosure; Urban Form: Elements, visual
order and determinants: landform, climate, symbolism, activity patterns, socio-cultural factors etc.; understanding the
Elements of townscape; techniques of urban design. Concepts of Imageability, Kevin Lynch’s elements of city image;
Introduction to concepts that enhance the liveability of communities; Public Realm; Pedestrian friendly cities; crime
and the city etc

4. URBAN STRUCTURE& SPACES: Inter - relationship between economic activities, public organization,
population densities, communication systems, urban conservation and land- use; impact on urban environment;
Causes and consequences of chaotic and disorderly urban environment with special emphasis to CBD; Types of Urban
Spaces: Streets, Plazas, Precinct, Squares, spaces for residential, commercial, recreational and industrial use etc; their
hierarchy; organisation and articulation of urban spaces; Urban spaces and urban activities

5. LEGISLATIONS AND CONTROLS: Role of legislations and controls in the built environment, types of urban
controls: FAR, Incentive Zoning, TDR etc, special provisions of Town Planning Acts; Aesthetic legislations:
historical development, applications, problems in implementation and enforcement.

REFERENCE BOOKS

Lynch, Kevin, "The Image of the City", MIT Press, Cambridge, Mass, 1960.

Paul. D. Spreiregen, “ Urban Design - The Architecture of Towns and Cities”, McGraw-Hill,1980.
Krier, Rob, "Urban Space", Academy Editions, London,1967

Gordon Cullen “The Concise Townscape”, The Architectural press, 1978.

D. Gosling and Maitland , “Urban Design”, St. Martins Press 1984.

Jonathan Barnett, “An Introduction to Urban Design”, Harper & Row, Publishers, N.Y., 1982.

o krwdhE
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AR-4503A BUILDING ECONOMICS
200 2

OBJECTIVE: To develop an understanding among the students regarding management of physical and human
resourcesincluding evaluation techniques pertaining to a business organization in general and specific to
constructionindustry.

1 Management of Physical and Human Resources
2 Elementary concept of economics
Introduction to economics- Definitions, Needs& Wants, Nature & Scope of Economics.

Division of economics — Micro Economics-Scarcity, Utility - Marginal, Total& Average. Laws of Demand and
Supply.Macro Economics-Economic system in India.

3 Economics in relation to architecture,engineering and othersciences

Meaning and scope of building economics, Issues and challenges associated with building projects. Building
Efficiency, BuildingLife-cycle.Costs and Benefits of Building - MonetaryandNon Monetary.

4 Project Financing Equity, Financing Institutions in Financing Process, Interim Finance and Permanent Financing,
BankLoan - Simple Interest and Compound Interest. Types of Mortgage, Lease Arrangements.

5 Economic performance of building

Decision Making using techniques of economic performance to measure tangible and non-tangible issues - Cost-
Benefit Analysis, Incremental Analysis and Multi-criteria Analysis.

REFERENCE BOOKS

1. Modern Economic theory - K.K. Dewett.
2. Economic for Engineers — M.L. Gupta.
3. Micro — economic theory — Samuelson.

4.Building Economics for Architects — T. Mann
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4505A TOWN PLANNING
200 2
OBJECTIVES:

eIntroduction to elementary art and science of town planning including traffic and transportationplanning.

e Introduction to evolution and development of planning thought through history.

CONTENTS:
1. Introduction to Principles and Town planning and architecture, role of a town Planner
Techniques:
2. Town planning Land use, Concept of F.A.R. and Density, Zoning and
Terminology&The Planning Subdivision Regulations, Master Plan, Town planning
Process surveys, Preparation of MASTER PLAN for old and
new towns, Planning Standards
3. Analytical account of cities Renaissance and Baroque. Development of modern
cities:TonyGarnier‘s Industrial town, Radburn planning,
new cities such as Chandigarh, Brasilia etc.
4, Case study Case study of New Extension of Cities such as Navi
Mumbai, Naya Raipur, Noida, Greater Noida, etc
5. Traffic and transportation Traffic and urban environment, Traffic design Elements,
planning: Traffic control devices, road intersection
LTP Cr
AR-4541A ARCHITECTURAL CONSERVATION
200 2

INTRODUCTION:

The increased urbanization in the Indian cities and unplanned development has paved a way of severe threat to the
immense built heritage that has been inherited by us. Our cities are losing identities with this kind of development
which shows no respect to our past. Architects as the builders of the society have a crucial role to play in this process.
With an increased awareness about heritage, there is a need to develop expertise in this field. This course will aim at a
holistic approach that focuses on architectural conservation that will enable architects to handle the challenges of
conservation at various levels.

OBJECTIVES:

1. To develop the expertise in the field of Architectural conservation specifically catering to the regional context.
2. To develop an awareness of the holistic nature of the conservation practice.
3. To equip students with technical know-how required for Architectural Conservation.

Unit 1: HISTORY, THEORY & PHILOSOPHY OF CONSERVATION —
e Archeology and conservation.
o Definitions and terminologies in conservation.

e Principles and approaches of conservation.
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Unit 2: VALUES, ETHICS & SIGNIFICANCE IN CONSERVATION:
e Values in conservation
e Ethics of Conservation

o Degrees of intervention such as prevention of deterioration, preservation, consolidation, restoration, rehabilitation,
reproduction and reconstruction.

Unit 3: CONSERVATION METHODS & THREATS:
e Conservation Plan Maintenance and Maintenance Plans

o Types of threats, causes of Decay in Cultural Property, External Causes of Decay, Biological and Botanical Causes,
Natural disasters and manmade causes of decay

Unit 4: MANAGEMENT OF HISTORIC SITES & CULTURAL HERITAGE:
¢ Heritage definition

o Classification of heritage (UNESCO)

¢ World heritage sites World Heritage Nomination Procedure

Unit 5: ORGANISATIONS & CHARTERS:

o Studies of various charters like Venice Charter and Burra Charter.

¢ Role of INTACH, UNESCO, ICOMOS and other such organizations.
Text Books:

1. Conservation of Historic Buildings: Sir Bernard M. Feilden, Routledge; 3 edition.

2. Guidelines for Conservation: Sir Bernard M. Feilden, Architectural Press, London.

3. Historic Towns & Heritage Zones (1988): A.G.K. Menon and B.K. Thapar, Indian National Trust for Art and
Cultural Heritage INTACH, New Delhi

Reference Books:

1. Managing Our Cultural Property: Xavieer Graffe, Aryan book International, New Delhi

2. Lending for Urban Heritage Conservation: issues and opportunities, Eduardo ‘Rojas and Claudio de Moura
Castro, Inter-American Development Bank, Sustainable Development Department, 1999.

3. Urban Conservation: Nahoum Cohen, The MIT Press (1999) Cambridge, Mass.

4. Conservation of Immovable Property 2: Cultural-Identity and Urban Development, (1989): A.G.K. Menon,
INTACH, New Delhi.

5. Documentation and identification of built heritages jin India: Divya Gupta, 2007. Conservation briefs,
INTACH, New Delhi.

6. Heritage and Environment: An Indian Diary. Shyam Chainani, 2007. Urban Design Research Institute.

LTP Cr

AR-4542A INTELLIGENT SYSTEM
200 2

Control systems for various buildings services, and Types of controllers.
Preparation of necessary drawings for installing control systems,

Integrated building management system, Remote monitoring and management,
Home automation,

Developments in service control systems
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AR-4556A ARCHITECTURAL DESIGN - VI
2016 10
OBJECTIVE

Design problems at urban or metropolitan scales and environment, multi-use complexes including functions such as
residential, public services, industrial, commercial, transportation, cultural and civic. The focus should essentially be
on an urban design exercise with emphasis on design to suit the surrounding environment in relation to both traffic
and planning control. The design output should clearly indicate the application of theory of architecture, materials &
structural systems, environmental sciences and behavioral sciences.

From this year and hence fourth students will be expected to enlarge the design brief incorporating through research
of ancillary requirement s related to various functions forming part of the design problem. And the areas of various
functions shall be based on data collected by the students themselves. This independent research, analysis and data
collection for the design problem will form the basis to prepare them to deal with the Thesis topic.

DESIGN FOR TRAVEL AND SPORTS: Contemporary transportation terminals and stadiums are large building
with multiple entries & exits dealing with large crowds and having multiple levels with large spans, complex
services & demanding environmental conditions. Function, convenience and security will become the basic design
parameters. Ex. Bus terminal / Railway station / Indoor sports complex /Aquatic complex etc.

REFERENCE BOOKS
1. Time saver standards for building types, DeChiara and Callender, Mc Graw hill company
2. Neufert Architect’s data, Bousmaha Baiche & Nicholas Walliman, Blackwell science Itd
3. National Building Code - ISI
4. New Metric Handbook — Patricia Tutt and David Adler — The'Architectural Press

LTP Cr

ARA459 DISSERTATION

0-0-8 4

Objective of Course:

Dissertation is intended to enlighten students on the fundamentals of research methods. The students are expected to
choose topics, which are of special interest to them and prepare a report after research. It is possible that in keeping
with the School’s commitments from time to time certain themes may be permitted and students encouraged choosing
their subject matter for study or research accordingly.

Module-1 Introduction Learning the formulation of research question or hypothesis
Module-2 Writing a Technical Paper
o Writing a paper of 5000 words in following stages:

e Formulation of an original research issue by ascertaining the gaps in research. Synopsis with clear heads of
Intent, Background, Aims and Objectives, Scope, Methodology.

e Structuring the body of the paper in detail.
o Ascertaining Primary and Secondary Sources.
o Utilizing the sources to reach to the desired objectives. Editing the paper.

NOTE- Follow Chicago manual style for writing

School of Architecture, Scheme w.e.f. Academic Year 2016 - 17



)

a—

-

LINGAYA'S
UNIVERSIT
chooserto know
Vth YEAR
LTP Cr
AR-511A SEMINAR
4-0-0 4

Objective of Course:

The Seminar shall be a research paper on a subject of theoretical nature on related to their thesis topic. The overall
supervision shall be by a Seminar coordinator to be appointed from within the faculty and individual guidance shall be
provided by experts in the subject. The thrust of the seminar shall be on achieving a thorough understanding of the
topic of study and on the ability to present it to an intelligent and critical audience.

Module-1 Introduction

Module-2 Writing a Technical Paper

Module-3 Preparing Seminar Report / Presentation
o Writing a paper of 5000 words in following stages:

o Formulation of an original research issue by ascertaining the gaps in research. Synopsis with clear heads of
Intent, Background, Aims and Objectives, Scope, Methodology.

e Structuring the body of the paper in detail.

o Ascertaining Primary and Secondary Sources.

o Utilizing the sources to reach to the desired objectives. Editing the paper.
o Preparing detailed seminar report of their related topic.

NOTE- Follow Chicago manual style for writing.

LTP Cr

AR-535A REAL ESTATE MANAGEMENT

200 2

OBJECTIVE: The primary responsibility of a real estate property manager is to understand and implement the
owner’s goals and objectives. In order to accomplish this and to develop a short term and long term “plan” for the
property, the manager needs to formulate a Management Plan.

= INTRODUCTION TO REAL ESTATE: Definition, Real Estate Scope, principles of real estate value
concepts, Real estate sectors and its stakeholders, Role of Government in real estate market, FDI, role of
NRIs.

= LEGAL FRAMEWORK FOR REAL ESTATE: Statutory Approvals and NOCs, Law & Regulations in
real estate Industry and its compliance.

= LAND PRICING AND REAL ESTATE MARKETS: Land valuation techniques, subsidies, type of
development, Real estate market and property analysis.
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= CASE STUDY: Real estate project formulation, Transfer or Sale of the property and deeds
Contracts and agreements , REIT (real estate investment trust)

= ANALYSIS : Physical and economic analysis of real estate projects.

LTP Cr

AR-536A DISASTER MANAGEMENT

200 2

OBJECTIVE : To create awareness about natural disasters, factors that cause them, and to foster knowledge about
strategies for disaster prevention and management.

1. INSTRUCTIONAL OBJECTIVES : Basic understanding of fragile Eco-systems and factors that cause
global climatic changes. Overview of major natural disasters, design & planning solutions for disaster
mitigation, organizational and management aspects.

2. INTRODUCTION TO NATURAL DISASTERS : Understanding the effects of natural calamities such as
floods, tropical cyclones, earthquakes, landslides, heat waves , droughts & Tsunami.

3. FACTORS CAUSING DISASTERS : Climate changes, global sea rise, coastal erosion, environmental
degradation, large dams & earth tremors, roads buildings & land- slides, urbanization & desertification,
cyclone effects on coastal towns.

4. (@) STRATEGIES FOR DISASTER PREVENTION & MITIGATION : Pre disaster, emergency,
transition, and recovery. Disaster management plan, Natural crisis management committee [NCMC], State
crisis management group [SCMG].

(b) REPAIRS AFTER DISASTER : Seismic repairs & retrofitting of damaged and undamaged buildings.

5. (@) DESIGN & PLANNING SOLUTIONS : Design guidelines for disaster proof construction at
appropriate situations & planning solutions for different types of calamities.- Norms, standards and practice
procedures for shelter & settlement.

(b) CASE STUDIES OF NATURAL DISASTERS : Earthquakes at Bhuj, Lattur, etc., Cyclones in coastal
Andhra pradesh & Orissa, Land slides in Nilgiris, Himachal etc, Floods in Bangladesh, and Droughts in
Rajasthan & Tsunami in Tamil Nadu.

REFERENCE BOOKS
1. S.Rajagopal — Problems of housing in cyclone prone areas — SERC, Vol.2 , Chennai, 1980.

2. Office of the UN Disaster Relief Co-ordinator — Disaster prevention and mitigation, Vol 12, Social and
Sociological aspects — UNO, NY, 1986.

3. F.C.Cony et.al — Issue and problems in the prevention of disaster and housing — A review of experiences from
recent disasters — Appropriate reconstruction and training information centre, 1978.

4. S.Ramani, Disaster management — Advanced course on modern trends in housing — SERC,
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581 THESIS
0028 24
OBJECTIVE

The Architectural Thesis is the culmination of the development of the student’s knowledge, attitudes and skills over
the course of studies in architecture. It is an occasion for exercising conscious choices in the field based on the
students personal abilities and inclinations, and for testing out his commitment. The student, in consultation with the
faculty, is expected to demonstrate through an imaginative approach, his expertise in effecting positive changes in our
built environment.

Design Thesis on a topic ( project) approved by the college separately for each student and each student shall carry out
research considering the following aspect :

Method of construction, advance technology (concrete and steel), advances building
services, climatology, theory of structures studied till now.

o Research analysis and data collection

e Site selection and justification

e Climatic conditions

e Socio-economic problems

e Communication

e Transportation

Landscape and town / urban planning

Each students work shall include intensive study on the above points and shall include briefs on selection of
site, methodology of research, designing of the selected project and proper presentation of the drawings and
detail of the site, its analysis and justification, case studies and analysis, data, brief on structural system and
services selected for the project, program for the selected project, etc S.Ramani, Disaster management —
Advanced course on modern trends in housing — SERC,
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M. Arch. Semester I
SN | Course Code Course Name Periods Credits
L | T| P
L MAR-612 Architecture philosophy. 2 |11 0 3
5 MAR-613 Virtual architecture and computational analysis. 2 1] 0 3
3 MAR-614 Research methodology and Techniques 2 |10 3
4 MAR-615 Advance Building Services 2 |11 0 3
5 ELECTIVE I* 2 1 0 3
PRACTICAL
1 MAR-611 Design studio (climate responsive design). 2 |0 8 6
Total | 12 | 5 | 8 21
M. Arch. Semester I
SN | Course Code Course Name Periods Credits
L | T| P
MAR-622 Architecture and critical theory. 2 11|10 3
1
MAR-623 Advance material and technology in architecture. 2 11|10 3
2
MAR-624 Advanced Architectural lllumination System and Design. 2 11|10 3
3
MAR-625 Architectural Law, Arbitration & Legislation 2 0 0 2
4
PRACTICAL
MAR-621 Advance design studio (advance building design). 2 |0| 8 6
1
Total | 10 | 3 | 8 17
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M. Arch. Semester i
SN Course Code Course Name FETIOES Credits
L |[T| P
MAR-712 Issues in architecture and urbanism. 2 1 0 3
1
) MAR-713 Planning typology. 2 |0 0 2
3 MAR-714 Real estate and Financial Management 2 1 0 3
MAR-715 Housing. 2 |1] 0 3
4
MAR-716 Environmental Laws and Legislations. 2 |0 0 2
5
PRACTICAL
MAR-711 Advance design studio (urban redevelopment). 2 | 0| 16 10
1
Total | 12 | 3 | 16 23
M. Arch. Semester v
SN Course Code Course Name PEITIDES Credits
L [ T| P
MAR-721 Architecture thesis. 2 0 |28 16
1
Total | 2 0| 28 16
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Course of study

COURSE DESCRIPTIONS

FIRST SEMESTER

MAR-611 : DESIGN STUDIO (CLIMATE RESPONSIVE DESIGN)

ASSIGNMENT
Climatic Zones:

Hot & Dry — Jodhpur
Warm & Humid — Kolkata
Composite — Bhopal
Moderate — Bangalore
Cold — Shrinagar

ok~ wnE

The students are required to:

e Form their own design brief with areas and requirements.

o Develop a block site plan showing placement of each blocks and functions.

o Develop site strategies (at a conceptual level) explaining the green strategies of their campus such as
vehicle movement, pedestrian or cycle tracks, waste management, rain water harvesting strategies etc

e Detailing of any one block as per the group’s choice.

Design approach
STAGE I:

e Climatic study of each zones under the following parameters:
- solar radiation
- temperature range
- relative humidity
- wind direction and speed
- sky conditions

e Use of climate consultant tools and other govt based sites such as IMD etc to establish the study
e Analysis and inference from the climatic study

STAGE II:

e Case study of the existing vernacular and traditional settlement of that particular place

e Analysis in terms of design strategies and materials used.

e Understanding the evolution of the vernacular built form to modern day’s scenario. The changes in terms of
design and material evolution

STAGE III:

Combining the analysis and inferences of Stage | & Il and develop a set of design guidelines for the studio design
case
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STAGE IV:

o Selection of site on google map of that particular city
e Site analysis in terms of —
i) Surrounding context, connectivity etc
i) Surrounding shadow analysis
iii) Sun path and wind direction analysis
e Development of site zoning such as placement of building blocks, semi covered and open functions as per the
analysis and inferences derived from the above studies

STAGE V:
Block detailing
e Using the Site analysis to develop the built form:
- Orientation
- Massing
- Site landscaping/shading strategies
- Building Fenestration designs, natural ventilation, shading OR as applicable to a particular climatic zone

e Incorporating at least two Passive heating/Cooling strategies based on the climatic zones

e Implementation of alternate construction materials in the building envelope by studying the existing
construction materials and technology of that particular region.
If the existing technology is outcome of a response to any particular disaster, then understanding the principal
to be applied in the proposed design

e Supporting the choice of construction materials through their technical properties such as U value, thermal
lag, Co2 emissions and a detailed wall section

e A detailed analysis of any one critical surface/Zone of the building in terms of fenestration design, shading
strategy, day lighting and envelope

MAR-612 : ARCHITECTURE PHILOSOPHY:

This course is an introduction to philosophy of architecture in the analytic philosophical tradition. The philosophy of
architecture incorporates not only aesthetics but also ethical aspects of architecture. In the main, though, the aim of
philosophy of architecture is to see how the pressing questions of aesthetics are translated into architectural terms:
What is an architectural work? Are there architectural classes or types? What is the role of intentionality and
expression for architects? What are rationally-justifiable foundations for architectural criticism? The relevant ethical
issues include the delineation of rights, responsibilities, the good, virtues, and justice in architectural milieu. There are,
in addition, philosophical issues arising out of the non-artistic facets of architecture; these include architecture’s social
and technological characteristics.

Reference Books:-
1. The Poetics Of Space By Bachelard
2. The timeless way of building by Christopher W. Alexander
3. On Architecture by Vitruvius
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MAR-613 :VIRTUAL ARCHITECTURE AND COMPUTATIONAL ANALYSIS:

Introduction to various aspects of computer applications into Architectural Design and Construction. Opening up
horizons of technical advances and advantages of computational technologies through the use of computer modelling,
rendering and digital fabrication. Focus on the exploration of space and place making through the use of computer
modelling and design construction.

This subject investigates and applies emerging computational theories and technologies through the design and
fabrication of a full-scale building component and/or assembly. This investigation includes various static, parametric,
and scripted modelling paradigms, computational-based structural and sustainability analysis, and digital fabrication
technologies.

MAR-614 : RESEARCH METHODOLOGY &TECHNIQUES:

To study the need and necessity of Research in providing a practical solution and to evaluate the efficacy of the
solutions existing in the relevant problem by taking into account new technological features inbuilt in the existing
solution.

The Need, Scope, Research Methodology, Research Aims & Philosophy, Research Paradigms., Available sources.

LITERATURE RESEARCH AND REVIEW
Aim and structuring of Literature Review, Classification based on available means i.e. use of data base or libraries,
Case studies including field surveys etc.

CONDUCT OF CASE STUDIES
Analysis of a new problem, Field surveys, Theoretical models, Recording of Inferences and laboratory experiments.
Behavioural research: Obtain data; questionnaires, interviews, un-obtrusive & obtrusive measures.

PRESENTATION TECHNIQUES
Presentation, Available Media Options, Introduction to scholarly writing; writing and publishing a paper; writing and
presenting a conference / Seminar Paper; presentation of scientific research.

MAR-615 : ADVANCED BUILDING SERVICES

AIM :To develop awareness and understanding of ‘Advanced Building Services employed in various complex
buildings and address environmental issues related to these services.

Topic -1 Water supply and Plumbing systems in high rise buildings and complex structures

Procurement, demand and distribution of water in large complexes. Quality of water consideration for different uses.
Systems and equipment used in Treatment of water for distribution, recycling and reuse and specialized equipment
used for this purpose. Identify special needs for a building typology development.

Topic -2 Sanitation and Waste disposal systems in high rise buildings and complex structures

Collection and disposal systems used in high-rise buildings and complex structures. Effluent treatment plants and their
efficiency, chemical properties of the treated effluent considering the source and end use. Concept of recycling and
reuse of treated effluent. Rainwater harvesting and similar methods of conserving water resources. Disposal of treated
effluent into natural sources of water. Storm/rain/surface water estimation, collection systems and disposal

Topic -3 Mechanical & Communication systems
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Elevators, escalators, conveyors, Security systems in high rise building, public buildings, Parking lots in complex
structures like Hospitals, public transport terminals etc. Design parameters for determining the loads & requirement,
Operation and maintenance of these Services.

Topic-4 Electrical & HVAC

Electrical and telecommunication systems in high rise building complexes public buildings, and complex structures
like Hospitals, public transport terminals, IT complexes etc. Design parameters for determining the loads &
requirement, Operation and maintenance of these Services.

Topic-5 Acoustics Design

A brief overview of Acoustics studied in the B Arch programme. Design parameters for determining the acoustical
behaviour of spaces. Passive & active ways of control of acoustical behaviour of spaces for good hearing conditions.
Introduction to simulation software to determine acoustical behaviour of spaces. Study of advance acoustical
materials, types of finishes & treatments, specially manufactured items from manufacturer’s catalogues, etc.

Topic-6 Fire protection and prevention

Code provisions from NBC for Fire protection and prevention in high rise building, public buildings, Parking lots and
complex structures like Hospitals, public transport terminals educational buildings, building types categorised under
etc. Design parameters for determining the loads & requirement. Study of advance materials, types of finishes &
treatments, specially manufactured items from manufacturer’s catalogues, etc for prevention of fire and fire-fighting

REFERENCE BOOKS:-
Handbook of designing & installing of services in high rise building complexes by Er.V K Jain ,Khanna publisher

MAR-616 : SUSTAINABLE ARCHITECTURE* ELECTIVE I

This subject will serve as an introduction to concepts of sustainable architecture and design. This class will not
demand much outside work from student but, it will demand creative and focused thinking on given topic.

e Introduction to Sustainable Development and Architecture

e Sustainable Building Materials and Technology —

e Ecology and Environmental Management

e Climatology and Building Physics

e Sustainable Architecture - Historical and Community Perspectives

e Energy Efficient Building Design — Theory and Technologies

e Sustainable building materials and technology

e Building Services and Waste Management

o \Water Management

e Sustainable Neighbourhood Planning and Urban Design

MAR-617 :ENERGY EFFICIENT ARCHITECTURE *ELECTIVE Il

CLIMATE & SHELTER

Over view of the different Passive Solar Techniques & Climate responsive design features adopted in the traditional /
vernacular architecture of various places in different climate zones — Control of Micro-climate around the building by
settlement pattern, built form — open space relationship & fagade articulation & appropriate use of building materials
in historic buildings.

SOLAR ENERGY & BUILDING
Solar geometry and built form — Various techniques of shading to reduce heat gain in tropical climate — Various
methods of Maximising exposure to solar radiation in cold & temperature climate. Heating & cooling loads — Energy
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estimates - Energy conservation — Efficient day lighting — Solar Water heating system. Exercises on heating and
cooling load calculations in buildings.

PASSIVE SOLAR HEATING

General principles — Direct gain systems - Glazed walls, Bay windows, Attached sun spaces etc. Indirect gain systems
— Trombe wall, Water wall, Solar Chimney, Transwall, Roof pond, Roof radiation trap, Solarium etc - Isolated gain
systems — Natural convective loop etc. Case studies on buildings designed with passive heating techniques.

PASSIVE COOLING CONCEPTS

General principles — Evaporative cooling, Nocturnal radiation cooling, Passive Dessicant cooling, induced ventilation,
earth sheltering, Berming, Wind Towers, earth — Air tunnels, Curved Roofs & Air Vents, Insulation , Vary Thermal
wall etc. Case studies on buildings designed with passive cooling techniques.

OVERALL DESIGN CONCEPTS
Land form & orientation — Vegetation & Pattern — Water Bodies — Open Space & Built form - Plan form & Elements
— Roof form — Fenestration pattern & Configuration — Building envelope & finishes.

SECONDSEMESTER

MAR-621 : ADVANCE DESIGN STUDIO (ADVANCE BUILDING DESIGN)

ASSIGNMENT:

Students are required to design International Airport OR Highrise Building >300m.
Report will be submitted in following format:

. Layout plan

. Form of structure

. Understanding of construction details

. Locational Attributes (Conditions & Topography of the site, water logging & marine structures)
. Service System

. Structural System

. Identifying Sequence of Erection

. How the maintenance is being facilitated

Lecture, demonstration, presentation & site visit will be done

00 NOo OolTh WN K-

MAR-622 : ARCHITECTURE AND CRITICAL THEORY:

As architecture is both a discipline and a profession, this course will examine architectural theories in relation to
practice. Most architects say they have a foot in both worlds, with principles guiding action and experience confirming
the appropriateness of such action and the principles behind it. A basic assumption by architects is that theory is a
“thing that guides” action. Theory and practice form the counterpoint of architecture or designing and building. it is
always out of this bi-polarity that architecture can be comprehended, that the story of architecture as idea and reality
can be told.To explain and show how architecture is enmeshed in the society and to explore how it becomes a product
of larger socio-cultural issues and practices.

INTRODUCTION

Architectural theory and practice.Relation between theory and practice.Traditions in architectural
theory.CriticalTheory.Qualities and challenges of critical theory.
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POWER AND BUILT ENVIRONMENT
Forms of power.Power and knowledge.

CONTEMPORARY CITIES

Colonialism as a form of dominance.Colonialism in India.Production of Indo-Saracen architecture.ldeas of
segregation, control and surveillance in colonial towns.Discussing New Delhi as a part of imperial vision.ldea of
Ghetto, surveillance and control in contemporary cities.

CASE STUDIES
A review of the history and heritage of human settlements in India from ancient times to date.A critical examination of
current trends in contemporary architecture and planning in India.

MAR-623 : ADVANCE MATERIAL AND TECHNOLOGY IN ARCHITECTURE:

To develop awareness and understanding construction of large span structures, High rise buildings, Pre-fabrication in
building construction, Modular co-ordination, and advance building material.

CONCEPTUAL UNDERSTANDING OF VARIOUS LARGE SPAN STRUCTURES.

Conceptual Understanding of various large span structures, like Geodesic domes, hyperbolic parabolides, and free
form shapes etc. used for Airports, Stadia, Industrial buildings, public spaces etc. Construction details understanding,
Service systems, Structural Systems, Sequence of erection and facilitating maintenance of such structures. Identify
specialized equipment required for erection of such structures. Case study/ies of such structures and reporting.

STUDY OF ADVANCE BUILDING MATERIALS

Study of advance building.materials like Special alloys-of steel & other metals, glass, polymer, fabric, Various types
of finishes & treatments, Construction chemicals, specially manufactured items from manufacturers catalogues, etc.
and specialized equipment required for erection used in erection of structures mentioned in Block 1 above. Market
survey and collection of information about the materials.

CONCEPTUAL UNDERSTANDING OF HIGH RISE BUILDINGS

Conceptual Understanding of High rise buildings in normal and adverse conditions considering topography of the site,
water-logging, marine structures, et. Construction' details understanding,i Service systems, Structural Systems,
Sequence of erection and facilitating maintenance of such structures. Identify specialized equipment required for
erection of such structures. Case studies of such structures-and reporting.

CONCEPTUAL UNDERSTANDING OF PRE-FABRICATION IN BUILDING CONSTRUCTION.
CONCEPT OF MODULAR CO-ORDINATION

Conceptual Understanding of Pre-fabrication in building construction. Concept of Modular co-ordination.
Construction details understanding, Service systems, Structural Systems, Sequence of erection and facilitating
maintenance of such structures. Essential process of manufacturing, handling of pre-fabricated components. Identify
specialized equipment required for erection of such structures. Case studies of such structures and reporting.

MAR-624 : ADVANCED ARCHITECTURAL ILLUMINATION SYSTEM AND DESIGN:

ILLUMINATING ENGINEERING
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Units
Lamp & Luminaire Photometry
Light Loss Factors

Lighting Calculations — Point to Point; Surface to Point; Surface to Surface

The Lumen Method

DAY LIGHTING

Solar Position

Daylight Availability
Daylight Delivery Systems
Glazing Materials
Performance Metrics

Modelling of Day lighting Systems & Electric Lighting Integration

CONTROLS

Switching & Dimming

Code Requirements
Occupancy Sensors

Scene Controls
Communicating Control Intent
Control Protocols

Emergency Lighting

MAR-625 : ARCHITECTURAL ARBITRATION ,LAWS & LEGISTATIONS :

This subject focuses on business and legal aspects of architecture. Because of the broad range of topics, it is

necessarily an overview.

Nevertheless, the course is designed to provide a comprehensive understanding of:

The nature of architectural practice
Business aspects of firm management
Career management and decision making
The legal basis for architectural practice

The role of architects in the design and construction process.
Strategies to enhance architectural leadership in the design and construction industry.

THE ARCHITECT IN ARBITRATION
e The Nature of Arbitration.
e The Arbitration Acts 1954 — 1980
e The Preliminaries to Arbitration.
e Control of Arbitration by the High Court.
e The Arbitration Hearing.
o The Arbitrator’s Award.
THE ARCHITECT AND THE CONTRACTOR
THE ARCHITECT AND THE CLIENT
THE ARCHITECT AND THE CLIENT
THE ARCHITECT AND THE LAW
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THIRD SEMESTER

MAR-711 : ADVANCE DESIGN STUDIO(URBAN REDEVELOPMENT)
ASSIGNMENT:
Students are required to design commercial centre OR Community Centre

Report will be submitted in following format:

. Layout plan

. Form of structure

. Understanding of construction details

. Vocational Attributes (Conditions & Topography of the site, water logging & marine structures)
. Service System

. Structural System

. Identifying Sequence of Erection

. How the maintenance is being facilitated

00O NO Ol WDN K-

Lecture, demonstration, presentation & site visit will be done.

MAR-712 : ISSUES IN ARCHITECTURE AND URBANISM:

The Urbanism engages architecture with the challenges of contemporary urban strategies. Today’s metropolitan
regions show tremendous diversity and complexity, with significant global shifts in the patterns of urban growth and
decline. Architecture has a central role to play in this dynamic context, developing spatial strategies as part of urban
policies, and generating new urban clusters and types. This subject focuses on important changes in the contemporary
urban condition and investigates how architectural intelligence helps us to understand and respond to these trends.

MAR-713 : PLANNING TYPOLOGY:

Introduction of Various Types of Planning at Various Levels in Urban and Regional Planning

e REGIONAL PLANNING AND URBAN PLANNING: History, Theory of Settlement and Principle of
settlement. Content of Regional Planning with Examples. Urbanization, Introduction of Master Planning
Process, Land Use Plan, Metropolitan Planning

e LOCAL AREA PLANNING AND AUXILIARY PLANNING: Introduction, Zoning & Principle of Sector
Planning. UDPFI Guideline for Town Planning Schemes. Principle and Planning for Industrial Town, Satellite
Town, Primacy of City

e DISASTER MANAGEMENT PLANNING: Type of Disaster, Natural and Manmade Disaster, Strategies
and planning methodology for Disaster Management in Urban Development and planning.

¢ ENVIRONMENTAL PLANNING: Natural resource management & integrated land use. Planning for
Waste Management. Planning for Protection of Environment.

¢ [INFRASTRUCTURE PLANNING: Infrastructure systems. Goals and Indicator in Physical Planning.
Techniques and Principle for Planning of Physical Infrastructure i.e Water Supply, Sewerage, Drainage and
Transportation.

MAR-714 : REAL ESTATE & FINANCIAL MANAGEMENT:
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To enable the students understand the concept of Real Estate management and to give an overview of the Real Estate
Market to the students

REAL ESTATE DEVELOPMENT & PROJECT FINANCING

Fundamental concepts and techniques, recognizing institutional and entrepreneurial elements, issues encountered in
various phases of development like site evaluation and land procurement, development team assembly, market study
and development scheme, construction and project management, project marketing and hand-over of completed
projects. Project Feasibility, Development Financing, Asset Disposal and Redevelopment Options, Analyses of
Development Sites and Case Studies, integrated case study on a

specific development project, which requires reviewing, analysing and resolving the problems or strategic issues.
URBAN POLICY & REAL ESTATE MARKETS

Impact of Government Regulations and Public Policies on Real Estate Markets, including urban land rent and location
theories, land use structures, community and neighbourhood dynamics, degeneration and renewal in urban dynamics,
private-public participation, government policies on public and private housing, and urban fiscal policy including
property taxation, local government finance.

CORPORATE REAL ESTATE ASSET MANAGEMENT

Strategic plans to align real estate needs with corporate business plans; Performance measurement techniques to
identify asset acquisition or disposal; methods for enhancing value through alternative uses, efficient space utilization
or improving user satisfaction.

COMMERCIAL REAL ESTATE APPRAISAL

Determination of the capitalization rates across different types of properties; Appraisal of freehold and leasehold
interests; Critical analysis of the valuation approaches adopted for securitized real estate; Asset pricing models;
investment flexibility and future redevelopment opportunities.

MAR-715 : HOUSING:

To understand strategies adopted in Mass Housing projects of various nature and issues related to Design
considerations.

Four Case studies with analysis of the mass housing projects with respect to Need / Demand of the project considering
socio-economic conditions, Government policies for promotion, Development control, Finance and Pricing,
Technology and Time constraints, Geography, local conditions and Climatic conditions, Evolving Design Brief for the
Project, Progress of construction commencement/completion, Special design considerations for the user, etc. The
projects to be include:

Mass housing project for higher income group or combinations of income groups in Urban areas.
Mass housing project for Slum Improvement schemes by Government or private organization.
Mass housing project for Old Age people.

Rehabilitation / transit accommodation /camps for people affected by natural disasters like earthquake, floods,
refugees, or other disasters.

MAR-716 : ENVIRONMENTAL LAWS AND LEGISLATIONS:

Public Health and Safety: Remedies under law of torts, law of crimes and other common law remedies.

The Constitution of India: Salient features, Fundamental Rights and Directive Principles of State Policy, Writ
petitions, Public Interest Litigations Environmental laws and legislations: Water Act, 1974, Air Act, 1981,
Environment Protection Act, 1986, Energy Conservation Act, 2001, Public Liability Insurance Act, 1991.
Environmental Notifications: Costal Regulation Zones, Dahanutaluka Eco-Fragile Area, Environment Impact
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Assessment of Development Projects, Matheran Eco-Sensitive Zones, Bio-Medical Waste (M&H) Rules, 1998,
Hazardous Waste (M&H) Rules, 1989, Municipal Solid Waste (M&H) Rules, 2000.

FOURTH SEMESTER

MAR-721 ARCHITECTURAL THESIS
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Scheme for B.Sc. Hons. (Chemistry)

B.Sc. Hons.(Chemistry) Semester I

SN Course Code Course Name Periods Credits

L T|P

1 BMA-110 Algebra-I 4 0 0 4
o | BCS-110 Basics of Computer Science & Application 4 0 0 4
3 BPH-110 Basic Concepts of Mechanics 4 0 0 4
4 | BPH-111 Vibrations and Waves 4 0 0 4
5 BCH-110 Inorganic Chemistry — | 4 0 0 4
6 BCH-120 Physical Chemistry — | 4 0 0 4
7 | BEN-101 Communication Skill-I 3 0 0 3
8 BPH-160 Basic Concepts of Mechanics Lab 0 0 2 1
g | BPH-161 Vibrations and Waves Lab 0 0 2 1
10 BCH-160 Inorganic Chemistry — I Lab 0 0 2 1
11 BCH-170 Physical Chemistry — I Lab 0 0 2 1
Total | 27 | 0 | 8 31
B.Sc. Hons.(Chemistry) Semester I

SN Course Code Course Name Felflels Credits

L | T|P

1 BMA-112 Differential equation-I 4 0 0 4
2 BMA-113 Probability &statistics 4 0 0 4
3 | BPH-112 Basic Electronics 4 0 0 4
4 BPH-113 Electricity and Magnetism 4 0 0 4
5 | BCH-122 Organic Chemistry — | 4 0 0 4
6 BCH-115 Physical Chemistry — Il 4 0 0 4
- | BEN-102 Communication Skill-11 3 0 0 3
g | BPH-162 Basic Electronics Lab 0 0 2 1
9 BPH-163 Electricity and Magnetism Lab 0 0 2 1
10 | BCH-172 Organic Chemistry — I Lab 0 0 2 1
11 BCH-165 Physical Chemistry — | Lab 0 0 2 1
Total | 27 | O 8 31
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B.Sc. Hons.(Chemistry) Semester i
Periods .
SN | Course Code Course Name Credits
L T | P
1 BCH-222 Organic Chemistry —II 4 0 4
) BCH-219 Physical Chemistry —I11 4 0 0 4
3 BCH-221 Inorganic Chemistry —II 4 0 0 4
4 BCH-212 Environmental Chemistry & Biochemistry 4 0 0 4
5 BPH-210 Quantum Mechanics 4 0 0 4
6 BMA-210 Complex Analysis 4 0 0 4
7 PDP 0 1 0 1
8 BCH-272 Organic Chemistry —II Lab 0 0 2 1
9 BCH-269 Physical Chemistry —I1I Lab 0 0 2 1
10 BCH-271 Inorganic Chemistry —II Lab 0 0 2 1
1 BCH-262 Environmental Chemistry & Biochemistry- Lab 0 0 2 1
12 BPH-260 Quantum Mechanics Lab 0 0 2 1
Total | 24 | 1 |10 30
B.Sc. Hons.(Chemistry) Semester v
Periods .
SN | Course Code Course Name Credits
L T | P
1 BCH-213 Inorganic Chemistry —II1 4 0 0 4
2 BCH-225 Organic Chemistry —III 4 0 0 4
3 BCH-223 Physical Chemistry-1V 4 0 0 4
4 BPH-211 Optics 4 0 0 4
5 BMA-215 Special Functions and Integral Transforms 4 0 0 4
6 CE-101 EVS 2 0 0 2
7 BCH-263 Inorganic Chemistry —I11 Lab 0 0 2 1
8 BCH-264 Organic Chemistry —I11 Lab 0 0 2 1
9 BCH-265 Physical Chemistry-I1V Lab 0 0 2 1
10 | BPH-261 Optics Lab 0 0 2 1
Total | 22 | O 8 26
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B.Sc. Hons.(Chemistry) Semester VvV

SN | Course Code Course Name Periods Credits

L | T|P

1 BCH-324 Inorganic Chemistry —IV 4 0 0 4
5 BCH-325 Organic Chemistry-1V 4 0 0 4
3 BCH-321 Physical Chemistry-V 4 0 0 4
4 BCH-315 Analytical Chemistry-I 4 0 0 4
5 BCH-374 Inorganic Chemistry —IV Lab 0 0 2 1
5 BCH-375 Organic Chemistry-1V Lab 0 0 2 1
7 BCH-371 Physical Chemistry-1V Lab 0 0 2 1
8 BCH-363 Analytical Chemistry —I Lab 0 0 2 1
Total | 16 | O | 8 20
B.Sc. Hons.(Chemistry) Semester Vi

SN | Course Code Course Name Periods Credits

L | T|P

1 BCH-326 Inorganic Chemistry -V 4 0 0 4
5 BCH-327 Organic Chemistry-V 4 0 0 4
3 BCH-328 Physical Chemistry-V 4 0 0 4
4 BCH-326 Physical Chemistry-V 4 0 0 4
5 BCH-320 Analytical Chemistry-I 4 0 0 4
5 BCH-321 Computational Chemistry 4 0 0 4
7 BCH-376 Inorganic Chemistry -V Lab 0 0 2 1
3 BCH-377 Organic Chemistry-V Lab 0 0 2 1
9 BCH-378 Physical Chemistry-V Lab 0 0 2 1
10 BCH-370 Analytical Chemistry-I Lab 0 0 2 1
Total | 24 | O | 8 28
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Syllabus For B.Sc. (CHEMISTRY)

Semester — |

INORGANIC CHEMISTRY-I

UNIT-1: S& PBLOCK ELEMENT

Comparative study of the elements includes diagonal relationship, salient features of hydrides, solvation and complexation
tendencies including their function.

Emphasis on comparative study of periodic properties of p-block elements (including diagonal relationship and excluding
methods of preparation). Preparation and properties of some important compounds - sodium carbonate, sodium
chloride, sodium hydroxide and sodium hydrogen carbonate.

UNIT-2: CHEMISTRY OF NOBLE GASES

Occurrence and uses of noble gases; Chemical properties of noble gases with emphasis on their low chemical reactivity,
chemistry of xenon, structure and bonding of fluorides, oxides and oxyflourides of xenon.

UNIT-3: BORON FAMILY

Oxide of boron (B20s3), Oxyacid of boron (HsBOs3)-preparation, properties and uses.

Preparation, properties and structure of diborane and borazine.Trihalides of boron-preparation, properties and relative
strengths of trihalides of boron as Lewis acid.

UNIT-4: CARBON FAMILY
Catenation, carbides, fullerenes, fluorocarbons, silicates (structural aspects), silicones- general methods of preparations,
properties and uses.Silicon tetrachloride, silicates, zeolites.

UNIT-5: NITROGEN & OXYGEN FAMILY

Oxides: structures of oxides of N, P. Oxyacids: structure and relative acid strengths of oxyacids of nitrogen and phosphorus.
Structure of white, yellow and red phosphorus.Oxyacids of sulphur- structures and acidic strength of H,O,- structure,
properties and uses. Preparation, properties, structure and uses of ammonia, nitric acid, phosphine and phosphorus halides,
(PCI3, PCI5); Structures of oxides and oxoacids of nitrogen and

Reference Books:
» Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991.
» Douglas, B.E. and Mc Daniel, D.H., Concepts & Models of Inorganic Chemistry, Oxford, 1970
» Atkins, P.W. & Paula, J. Physical Chemistry, Oxford Press, ;2006.

Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications 1962

INORGANIC CHEMISTRY LAB-I:
(A) Titrimetric Analysis

(i) Calibration and use of apparatus
(ii) Preparation of solutions of different Molarity/Normality of titrants

(B) Acid-Base Titrations
(i) Estimation of carbonate and hydroxide present together in mixture.
(if) Estimation of carbonate and bicarbonate present together in a mixture.
(iii) Estimation of free alkali present in different soaps/detergents
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(C) Oxidation-Reduction Titrimetry
0] Estimation of Fe(Il) and oxalic acid using standardized KMnO, solution.
(i) Estimation of oxalic acid and sodium oxalate in a given mixture.
(iii) Estimation of Fe(Il) with K2Cr,O- using internal (diphenylamine, anthranilic acid) and external indicator.

Reference text:
1. Vogel, A.l. A Textbook of Quantitative Inorganic Analysis, ELBS.

PHYSICAL CHEMISTRY- I

UNIT-1: CHEMICAL KINETICS

Rate of reaction, Rate equation, Factors influencing the rate of reaction- concentration, temperature, pressure, catalyst.Order
of reaction, integrated rate expression for zero order, first order, second order reaction.Half life period of a reaction, methods
for determination of order of reaction.

Effect of temperature on the rate of reaction,.

Unit-2 ELECTROCHEMISTRY-I

Electrolytic conduction, factors affecting electrolytic conduction, specific conductance, molar conductance, equivalent
conductance and relation among them, Arrhenius theory of ionization, Ostwald’s dilution law, Debye-Huckel equation,
Transport number, definition and determination of Hittorf’s methods.

UNIT-3 SOLID STATE

Classification of solids, laws of crystallography- (i) Law of constancy of interfacial angles (ii) Laws of rationality of indices
(iii) Law of symmetry

Definition of unit cell and space lattice, Bravais lattices, crystal system. X-ray diffraction by crystals, derivation of Bragg
equation,

UNIT-4 LIQUID STATE

Structure of liquids, properties of liquids- surface tension, viscosity, vapor pressure, Refractive Index and Types of Crystals.

UNIT-5 GASEQUS STATE

Maxwell’s distribution of velocities and energies( derivation excluded), average velocity and most probable velocity,
collision diameter, collision humber, collision frequency, deviation of real gases from ideal behavior, derivation of vander
Waal’s equation of state.

Reference Books:
» Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry Ed., Oxford University Press
» Ball, D. W. Physical Chemistry Thomson Press, India (2007).
« Castellan, G. W. Physical Chemistry 4™ Ed. Narosa (2004).
«  Mortimer, R. G. Physical Chemistry 3" Ed. Elsevier: NOIDA, UP (2009).

PHYSICAL CHEMISTRY LAB-I

1. Surface tension measurements.
a. Determine the surface tension by (i) drop number (ii) drop weight method.
b. Study the variation of surface tension of detergent solutions with concentration.

2. Viscosity measurement using Ostwald’s viscometer.
a. Determination of viscosity of aqueous solutions of (i) polymer (ii) ethanol and (iii) sugar at room

temperature.

b. Study the variation of viscosity of sucrose solution with the concentration of solute.

3. Indexing of a given powder diffraction pattern of a cubic crystalline system.

4. pH metry
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a. Study the effect on pH of addition of HCI/NaOH to solutions of acetic acid, sodium acetate and their mixtures.
b. Preparation of buffer solutions of different pH

i.  Sodium acetate-acetic acid

ii.  Ammonium chloride-ammonium hydroxide
c. pH metric titration of (i) strong acid vs. strong base, (ii) weak acid vs. strong base.

d. Determination of dissociation constant of a weak acid.

Reference Books
» Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New Delhi (2011).
« Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry8" Ed.;McGraw-Hill: New
York (2003).
+ Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3"Ed.; W.H. Freeman & Co.: New York
(2003).

Semester — |1

ORGANIC CHEMISTRY -1

Unit-1
Basics of Organic Chemistry

Organic Compounds: Classification, and Nomenclature, Hybridization, Shapes of molecules,Influence of hybridization on
bond properties.

Electronic Displacements: Inductive, electromeric, resonance and mesomeric effects,hyperconjugation and their
applications; Dipole moment; Organic acids and bases; their relative strength.

Homolytic and Heterolytic fission with suitable examples.Curly arrow rules, formal charges; Electrophiles and Nucleophiles;
Nucleophlicity and basicity; Types, shape and their relative stability of Carbocations, Carbanions, Free radicals and
Carbenes.

Introduction to types of organic reactions and their mechanism: Addition, Elimination and Substitution reactions.

Unit-11

Stereochemistry:

Fischer Projection, Newmann and Sawhorse Projection formulae and their interconversions; Geometrical isomerism: cis—
trans and, syn-anti isomerism E/Z notations with C.1.P rules.

Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, Enantiomers,Molecules with two or more
chiral-centres, Distereoisomers, meso structures, Racemic mixture and resolution. Relative and absolute configuration: D/L
and R/S designations.

Unit-111
Chemistry of Aliphatic Hydrocarbons

(i) A. Carbon-Carbon sigma bonds
Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reactions, Free radical substitutions:
Halogenation -relative reactivity and selectivity.

(if) Carbon-Carbon pi bonds:
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Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, Elcb reactions.Saytzeff and Hofmann
eliminations.

Reactions of alkenes: Electrophilic additions their mechanisms (Markownikoff/ AntiMarkownikoff addition), mechanism of
oxymercuration-demercuration, hydroboration-oxidation, ozonolysis, reduction (catalytic and chemical).

Unit-1V

Cycloalkanes and Conformational Analysis

Types of cycloalkanes and their relative stability, Baeyer strain theory, Conformation analysis of alkanes: Relative stability:
Energy diagrams of cyclohexane: Chair, Boat and Twist boat forms.

Unit-V

Aromatic Hydrocarbons

Aromaticity: Hiickel’s rule, aromatic character of arenes, cyclic carbocations/carbanions andheterocyclic compounds with
suitable examples. Electrophilic aromatic substitution: halogenation, nitration, sulphonation and Friedel-Craft’s
alkylation/acylation with their mechanism. Directing effects of the groups.

Reference Books:
* Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.(Pearson Education).
» Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
» Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural Products), Dorling
Kindersley (India) Pvt. Ltd. (Pearson Education).
» Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds; Wiley: London, 1994.
» Kalsi, P. S. Stereochemistry Conformation and Mechanism; New Age International, 2005.

ORGANIC CHEMISTRY LAB- 11

1. Checking the calibration of the thermometer
2. Purification of organic compounds by crystallization using the following solvents:

a. Water
b. Alcohol
C. Alcohol-Water

3. Determination of the melting points of above compounds and unknown organic compounds (Kjeldahl method and
electrically heated melting point apparatus)

4. Effect of impurities on the melting point — mixed melting point of two unknown organic compounds, Determination of
boiling point of liquid compounds. (boiling point lower than and more than 100 °C by distillation and capillary method)

5. Chromatography
a. Separation of a mixture of two amino acids by ascending and horizontal paper chromatography
b. Separation of a mixture of two sugars by ascending paper chromatography
c. Separation of a mixture of o-and p-nitrophenol or o-and p-aminophenol by thin layer chromatography (TLC)

Reference Books
* Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
«  Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical OrganicChemistry, 5" Ed., Pearson
(2012)
PHYSICAL CHEMISTRY II
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Unit-1

Thermochemistry-1:

Intensive and extensive variables; state and path functions; isolated, closed and open systems; zeroth law of
thermodynamics.

First law: Concept of heat, g, work, w, internal energy, U, and statement of first law;enthalpy, H, relation between heat
capacities, calculations of g, w, U and H for reversible, irreversible and free expansion of gases (ideal and van der Waals)
under isothermal and adiabatic conditions.

Unit-11

Thermochemistry-11 :

Heats of reactions: standard states; enthalpy of formation of molecules andions and enthalpy of combustion and its
applications; calculation of bond energy, bond dissociation energy and resonance energy from thermochemical data,
effect of temperature (Kirchhoff’s equations) and pressure on enthalpy of reactions. Adiabatic flame temperature,
explosion temperature.

Second Law: Concept of entropy; thermodynamic scale of temperature, statement of thesecond law of thermodynamics;
molecular and statistical interpretation of entropy. Calculation of entropy change for reversible and irreversible
Processes.

Third Law: Statement of third law, concept of residual entropy, calculation of absoluteentropy of molecules

Unit-111

Systems of Variable Composition:
Partial molar quantities, dependence of thermodynamic parameters on composition; Gibbs-Duhem equation, chemical
potential of ideal mixtures, change in thermodynamic functions in mixing of ideal gases.

Unit-1V
Chemical Equilibrium:

Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical equilibria in ideal gases, concept
of fugacity. Thermodynamic derivation of relation between Gibbs free energy of reaction and reaction quotient.Coupling
of exoergic and endoergic reactions.Equilibrium constants and their quantitative dependence on temperature, pressure
and concentration. Free energy of mixing and spontaneity; thermodynamic derivation of relations between the various
equilibrium constants K, ,Kc and Ky. Le Chatelier principle (quantitative treatment); equilibrium between ideal gases and
a pure condensed phase

Unit-V

Solutions and Colligative Properties:

Dilute solutions; lowering of vapour pressure, Raoult’s and Henry’s Laws and their applications. Excess thermodynamic
functions.

Thermodynamic derivation using chemical potential to derive relations between the four colligative properties [(i)
relative lowering of vapour pressure, (ii) elevation of boiling point, (iii) Depression of freezing point, (iv) osmotic
pressure] and amount of solute. Applications in calculating molar masses of normal, dissociated and associated solutes
in solution.

Reference Books

« Peter, A. & Paula, J. de. Physical Chemistry 9"Ed., Oxford University Press (2011).

« Castellan, G. W. Physical Chemistry 4"Ed., Narosa (2004).

« Engel, T. & Reid, P. Physical Chemistry 3"™Ed., Prentice-Hall (2012).

*  McQuarrie, D. A. & Simon, J. D. Molecular Thermodynamics Viva Books Pvt. Ltd.: New Delhi (2004).
e Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Will, S.
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Commonly Asked Questions in Thermodynamics.CRC Press: NY (2011).
« Levine, I .N. Physical Chemistry 6™ Ed., Tata Mc Graw Hill (2010).
* Metz, C.R. 2000 solved problems in chemistry, Schaum Series (2006)

PHYSICAL CHEMISTRY LAB- I

Thermochemistry

(a) Determination of heat capacity of a calorimeter for different volumes using change of enthalpy data of a known
system (method of back calculation of heat capacity of calorimeter from known enthalpy of solution or enthalpy of
neutralization).

(b) Determination of heat capacity of the calorimeter and enthalpy of neutralization of hydrochloric acid with sodium
hydroxide.

(c) Calculation of the enthalpy of ionization of ethanoic acid.

(d) Determination of heat capacity of the calorimeter and integral enthalpy (endothermic and exothermic) solution of
salts.

(e) Determination of basicity/proticity of a polyprotic acid by the thermochemical method in terms of the changes of
temperatures observed in the graph of temperature versus time for different additions of a base. Also calculate the
enthalpy of neutralization of the first step.

(f) Determination of enthalpy of hydration of copper sulphate.

(g) Study of the solubilityA of benzoic acid in water and determination of H.

Any other experiment carried out in the class.

Reference Books

» Khosla, B. D.; Garg, V. C. & Gulati, A., Senior Practical Physical Chemistry, R. Chand & Co.: New Delhi (2011).
» Athawale, V. D. & Mathur, P. Experimental Physical Chemistry New Age International: New Delhi (2001).
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Semester - 111

INORGANIC CHEMISTRY-II

Unit-1

General Principles of Metallurgy

Chief modes of occurrence of metals based on standard electrode potentials. Ellingham diagrams for reduction of metal
oxides using carbon and carbon monoxide as reducing agent. Electrolytic Reduction.

Unit-11

Acids and Bases

Bronsted-Lowry concept of acid-base reactions, solvated proton, relative strength of acids, types of acid-base reactions,
levelling solvents, Lewis acid-base concept, Classification of Lewis acids, Hard and Soft Acids and Bases (HSAB)

Application of HSAB principle.

Unit-111

Chemistry of s and p Block Elements:
Inert pair effect, Relative stability of different oxidation states, diagonal relationship and anomalous behaviour of first
member of each group. Allotropy and catenation. Complex formation tendency of s and p block elements.Hydrides and
their classification ionic, covalent and interstitial. Basic beryllium acetate and nitrate.Study of the following compounds
with emphasis on structure, bonding, preparation, properties and uses.Boric acid and borates, boron nitrides, borohydrides
(diborane) carboranes and graphitic compounds, silanes, Oxides and oxoacids of nitrogen, Phosphorus and chlorine.Peroxo
acids of sulphur, interhalogen compounds, polyhalide ions, pseudohalogens and basic properties of halogens.

Unit-1V
Noble Gases:

Occurrence and uses, rationalization of inertness of noble gases, Clathrates; preparation and properties of XeF,, XeF, and
XeFs; Nature of bonding in noble gas compounds (Valence bond treatment and MO treatment for XeF;). Molecular shapes
of noble gas compounds (VSEPR theory).

Unit-V

Inorganic Polymers:

Types of inorganic polymers, comparison with organic polymers, synthesis, structural aspects and applications of silicones
and siloxanes.Borazines, silicates and phosphazenes, and polysulphates.

Reference Books:
» Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991.
« Douglas, B.E; Mc Daniel, D.H. & Alexander, J.J. Concepts & Models oflnorganic Chemistry 3" Ed., John
Wiley Sons, N.Y. 1994,
» Greenwood, N.N. & Earnshaw. Chemistry of the Elements, Butterworth-Heinemann. 1997.
« Cotton, F.A. & Wilkinson, G. Advanced Inorganic Chemistry, Wiley, VCH, 1999.
«  Miessler, G. L. & Donald, A. Tarr. Inorganic Chemistry 4"Ed., Pearson, 2010.
Shriver & Atkins, Inorganic Chemistry 5"Ed.

INORGANIC CHEMISTRY LAB -lI
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(A) lodo / lodimetric Titrations

(M Estimation of Cu(ll) and K>Cr.0O- using sodium thiosulphate solution (lodimetrically).
(i) Estimation of (i) arsenite and (ii) antimony in tartar-emetic iodimetrically
(iii) Estimation of available chlorine in bleaching powder iodometrically.

(B) Inorganic preparations
(i) Cuprous Chloride, Cu.Cl;
(ii) Preparation of Manganese(lll) phosphate, MnPQ4.H,O
(iii) Preparation of Aluminium potassium sulphate KAI(SO4)..12H,0 (Potash alum) or Chrome alum.

Reference Books:
* Vogel, A.l. A Textbook of Quantitative Inorganic Analysis, ELBS. 1978

ORGANIC CHEMISTRY-II

Unit-1
Chemistry of Halogenated Hydrocarbons:

Alkyl halides: Methods of preparation, nucleophilic substitution reactions — Sn1, Sy2 and Snimechanisms with
stereochemical aspects and effect of solvent etc.; nucleophilic substitution vs. elimination.

Aryl halides: Preparation, including preparation from diazonium salts. nucleophilic aromaticsubstitution; SNAr, Benzyne
mechanism. Relative reactivity of alkyl, allyl/benzyl, vinyl and aryl halides towards nucleophilic substitution reactions.
Organometallic compounds of Mg and Li — Use in synthesis of organic compounds.

Unit-11

Alcohols, Phenols, Ethers and Epoxides:

Alcohols: preparation, properties and relative reactivity of 1°, 2°, 3° alcohols, Bouvaelt-BlancReduction; Preparation and
properties of glycols: Oxidation by periodic acid and lead tetraacetate, Pinacol-Pinacolone rearrangement, Phenols:
Preparation and properties; Acidity and factors effecting it, Ring substitutionreactions, Reimer-Tiemann and Kolbe’s—
Schmidt Reactions, Fries and Claisen rearrangements with mechanism;

Ethers and Epoxides: Preparation and reactions with acids. Reactions of epoxides withalcohols, ammonia derivatives and
LiAlIH,

Unit-111

Carbonyl Compounds:

Structure, reactivity and preparation; Nucleophilic additions, Nucleophilic addition-elimination reactions with ammonia
derivatives with mechanism; Mechanisms of Aldol and Benzoin condensation, Knoevenagel condensation, Claisan-Schmidt,
Perkin, Cannizzaro and Wittig reaction, Beckmann and Benzil-Benzilic acid,rearrangements,o haloform reaction and Baeyer
Villiger oxidation, - substitution reactions, oxidations and reductions (Clemmensen, Wolff-Kishner, LiAlHs, NaBH4, MPV,
PDC and PGC);

Addition reactions of unsaturated carbonyl compounds: Michael addition.

Active methylene compounds: Keto-enol tautomerism. Preparation and synthetic applications of diethyl malonate and ethyl
acetoacetate.

Unit-1V
Carboxylic Acids and their Derivatives
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Preparation, physical properties and reactions of monocarboxylic acids: Typical reactions of dicarboxylic acids, hydroxy
acids and unsaturated acids: succinic/phthalic, lactic, malic, tartaric, citric, maleic and fumaric acids,

Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative study of nucleophilic sustitution at
acyl group -Mechanism of acidic and alkaline hydrolysis of esters, Claisen condensation, Dieckmann and Reformatsky
reactions, Hofmann-bromamide degradation and Curtius rearrangement.

Unit-1vV
Sulphur containing compounds:
Preparation and reactions of thiols, thioethers and sulphonic acids.

Reference Books:
e Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
e Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
e Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, Inc

ORGANIC CHEMISTRY LAB-II

1. Functional group tests for alcohols, phenols, carbonyl and carboxylic acid group.
2. Organic preparations:
i.  Acetylation of one of the following compounds: amines (aniline, o-, m-, p-toluidines and o-, m-, p-
anisidine)p and phenols ( -naphthol, vanillin, salicylic acid) by any one method:
a. Using conventional method.
b. Using green approach
ii. Benzolyation of one of the following amines (aniline, o-, m-, p- toluidines and o-, m-, p-anisidine)
andPone of the following phenols ( -haphthol, resorcinol, p-cresol) by Schotten-Baumann reaction.
iii. Oxidation of ethanol/ isopropanol (lodoform reaction).
iv. Bromination of any one of the following:
a. Acetanilide by conventional methods
b. Acetanilide using green approach (Bromate-bromide method)
V. Nitration of any one of the following:
a. Acetanilide/nitrobenzene by conventional method
b. Salicylicacid by green approach (using ceric ammonium nitrate).
vi.  Selective reduction of meta dinitrobenzene to m-nitroaniline.
vii. Reduction of p-nitrobenzaldehyde by sodium borohydride.
viii. Hydrolysis of amides and esters.
ix. Semicarbazone of any one of the following compounds: acetone, ethyl methyl ketone, cyclohexanone,
benzaldehyde.
X. S-Benzylisothiouronium salt of one each of water soluble and water insoluble acids(benzoic acid, oxalic
acid, phenyl acetic acid and phthalic acid).
xi. Aldol condensation using either conventional or green method.
xii. Benzil-Benzilic acid rearrangement.

The above derivatives should be prepared using 0.5-1g of the organic compound. The solid samples must be
collected and may be used for recrystallization, melting point and TLC.

Scheme w.e.f. Academic Year 2016 - 17



)

\ A

UNIVERSIT
choosc to know

ﬂl

Reference Books
* Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
+ Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical OrganicChemistry, 5" Ed.,
Pearson (2012)
* Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:Preparation and
Quantitative Analysis, University Press (2000).
Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: QualitativeAnalysis, University Press (2000).

PHYSICAL CHEMISTRY-III

Unit-1
Phase Equilibria:

Concept of phases, components and degrees of freedom, derivation of Gibbs Phase Rule for nonreactive and reactive
systems; Clausius-Clapeyron equation and its applications to solid-liquid, liquid-vapour and solid-vapour equilibria, phase
diagram for one component systems, with applications.

Phase diagrams for systems of solid-liquid equilibria involving eutectic, congruent and incongruent melting points, solid
solutions.

Three component systems, water-chloroform-acetic acid system, triangular plots.

Binary solutions: Gibbs-Duhem-Margules equation, its derivation and applications tofractional distillation of binary miscible
liquids (ideal and nonideal), azeotropes, lever rule, partial miscibility of liquids, CST, miscible pairs, steam distillation.
Nernst distribution law: its derivation and applications.

Unit-11
lonic equilibria:

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization, ionization constant and
ionic product of water. lonization of weak acids and bases, pH scale; common ion effect; dissociation constants of mono-, di-
and triprotic acids (exact treatment).Salt hydrolysis-calculation of hydrolysis constant, degree of hydrolysis and pH for
different salts. Buffer solutions; derivation of Henderson equation and its applications; buffer capacity, buffer range, buffer
action and applications of buffers in analytical chemistry and biochemical processes in the human body.Solubility and
solubility product of sparingly soluble salts — applications of solubility product principle. Qualitative treatment of acid — base
titration curves (calculation of pH at various stages). Theory of acid-base indicators; selection of indicators and their
limitations.Multistage equilibria in polyelectrolyte systems; hydrolysis and hydrolysis constants.

Unit-111
Catalysis:

Types of catalyst, specificity and selectivity, mechanisms of catalyzed reactions at solid surfaces; effect of particle size and
efficiency of nanoparticles as catalysts.Enzyme catalysis, Michaelis-Menten mechanism, acid-base catalysis.

Unit-1V
Surface chemistry:
Physical adsorption, chemisorption, adsorption isotherms.nature of adsorbed state.

Reference Books:
«  Peter Atkins & Julio De Paula, Physical Chemistry 9"Ed., Oxford University Press (2010).
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« Castellan, G. W. Physical Chemistry, 4" Ed., Narosa (2004).
* McQuarrie, D. A. & Simon, J. D., Molecular Thermodynamics, Viva Books Pvt. Ltd.: New Delhi (2004).
« Engel, T. & Reid, P. Physical Chemistry 3"Ed., Prentice-Hall (2012).
» Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Will, S.
Commonly Asked Questions in Thermodynamics.CRC Press: NY (2011).
» Zundhal, S.S. Chemistry concepts and applications Cengage India (2011).
« Ball, D. W. Physical Chemistry Cengage India (2012).

PHYSICAL CHEMISTRY PRACTICAL LAB-III

I Determination of critical solution temperature and composition of the phenol-water system and to study the effect of
impurities on it.
I.  Phase equilibria: Construction of the phase diagram using cooling curves or ignition tube method:
a. simple eutectic and
b. congruently melting systems.

Il Distribution of acetic/ benzoic acid between water and cyclohexane.
IV.  Study the equilibrium of at least one of the following reactions by the distribution method:

(i) l2(aq) + 1 =T 5(ag)**
(i) Cu**(ag) + nNH ~ —»Cu(NH )
3 3n

V.  Study the Kkinetics of the following reactions.

1. Initial rate method: lodide-persulphate reaction

2. Integrated rate method:
a. Acid hydrolysis of methyl acetate with hydrochloric acid.
b. Saponification of ethyl acetate.

3. Compare the strengths of HCI and H,SQO4 by studying Kinetics of hydrolysis of methyl
acetate.

V1. Adsorption
. Verify the Freundlich and Langmuir isotherms for adsorption of acetic acid on activated charcoal.

Reference Books:

« Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New Delhi

(2011).

« Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry8" Ed.; McGraw-Hill: New
York (2003).

« Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3"Ed.; W.H. Freeman & Co.: New York
(2003).
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Semester - IV
INORGANIC CHEMISTRY-III

Unit-

Coordination Chemistry:

Werner’s theory, valence bond theory (inner and outer orbital complexes), electroneutrality principle and back bonding.
Crystal field theory, measuremento), CFSE0f10 inDgweak(

and strong fields, pairingo,t). energies, factors affecting the magnitude of 10 Dq ( Octahedral vs. tetrahedral coordination,
tetragonal distortions from octahedral geometry Jahn-Teller theorem, square planar geometry. Qualitative aspect of Ligand
field and MO Theory.

IUPAC nomenclature of coordination compounds, isomerism in coordination compounds. Stereochemistry of complexes
with 4 and 6 coordination numbers. Chelate effect, polynuclear complexes, Labile and inert complexes.

Unit-11

Transition Elements:

General group trends with special reference to electronic configuration, colour, variable valency, magnetic and catalytic
properties, ability to form complexes. Stability of wvarious oxidation states and e.m.f. (Latimer & Bsworth
diagrams).Difference between the first, second and third transition series.

Chemistry of Ti, V, Cr Mn, Fe and Co in various oxidation states (excluding their metallurgy).

Unit-111

Lanthanoids and Actinoids:

Electronic configuration, oxidation states, colour, spectral and magnetic properties,lanthanide contraction, separation of
lanthanides (ion-exchange method only).

Unit-1V

Bioinorganic Chemistry:

Metal ions present in biological systems, classification of elements according to their action in biological system.
Geochemical effect on the distribution of metals.Sodium / K-pump, carbonic anhydrase and carboxypeptidase. Excess and
deficiency of some trace metals. Toxicity of metal ions (Hg, Pb, Cd and As), reasons for toxicity, Use of chelating agents in
medicine.lron and its application in bio-systems, Haemoglobin; Storage and transfer of iron.

Reference Books:
» Purcell, K.F & Kotz, J.C. Inorganic Chemistry W.B. Saunders Co, 1977.
* Huheey, J.E., Inorganic Chemistry, Prentice Hall, 1993.
» Lippard, S.J. & Berg, J.M. Principles of Bioinorganic Chemistry Panima Publishing Company 1994.
» Cotton, F.A. & Wilkinson, G, Advanced Inorganic Chemistry. Wiley-VCH, 1999
» Basolo, F, and Pearson, R.C., Mechanisms of Inorganic Chemistry, John Wiley & Sons, NY, 1967.
» Greenwood, N.N. & Earnshaw A., Chemistry of the Elements, Butterworth-Heinemann,1997.

INORGANIC CHEMISTRY- LAB-I11
Gravimetric Analysis:
i.  Estimation of nickel (I1) using Dimethylglyoxime (DMG).
ii. Estimation of copper as CuSCN
iii. Estimation of iron as Fe,Os by precipitating iron as Fe(OH)s.
iv. Estimation of Al (111) by precipitating with oxine and weighing as Al(oxine)s (aluminium
oxinate).
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Inorganic Preparations:
i.  Tetraamminecopper (1) sulphate, [Cu(NH3)4]SO4.H-0
ii.  Cisand trans K[Cr(C204).. (H20),] Potassium dioxalatodiaquachromate (I11)
iii.  Tetraamminecarbonatocobalt (111) ion
iv. Potassium tris(oxalate)ferrate(l11)

Chromatography of metal ions

Principles involved in chromatographic separations. Paper chromatographic separation of following metal ions:
i.  Ni(ll)and Co (I1)
i.  Fe(ll)and Al (1)

Reference Book:
1. Vogel, A.l. A text book of Quantitative Analysis, ELBS 1986.

ORGANIC CHEMISTRY-III

Unit-1
Nitrogen Containing Functional Groups

Preparation and important reactions of nitro and compounds, nitriles and isonitriles.

Amines: Effect of substituent and solvent on basicity; Preparation and properties: Gabriel phthalimide synthesis,
Carbylamine reaction, Mannich reaction, Hoffmann’s exhaustive methylation, Hofmann-elimination reaction; Distinction
between 1°, 2° and 3° amines with Hinsberg reagent and nitrous acid.

Diazonium Salts: Preparation and their synthetic applications.

Unit-11

Polynuclear Hydrocarbons

Reactions of naphthalene phenanthrene and anthracene Structure, Preparation and structure elucidation and important
derivatives of naphthalene and anthracene; Polynuclear hydrocarbons.

Unit-111

Heterocyclic Compounds

Classification and nomenclature, Structure, aromaticity in 5-numbered and 6-membered rings containing one heteroatom;
Synthesis, reactions and mechanism of substitution reactions of: Furan, Pyrrole (Paal-Knorr synthesis, Knorr pyrrole
synthesis, Hantzsch synthesis), Thiophene, Pyridine (Hantzsch synthesis), Pyrimidine, Structure elucidation of indole,
Fischer indole synthesis and Madelung synthesis), Structure elucidation of quinoline and isoquinoline, Skraup synthesis,
Friedlander’s synthesis, Knorr quinoline synthesis, Doebner-Miller synthesis, Bischler-Napieralski reaction, Pictet-Spengler
reaction, Pomeranz-Fritsch reaction.Derivatives of furan: Furfural and furoic acid.

Unit-1vV

Alkaloids

Natural occurrence, General structural features, Isolation and their physiological action

Hoffmann’s exhaustive methylation, Emde’s modification, Structure elucidation and synthesis of Hygrine and
Nicotine.Medicinal importance of Nicotine, Hygrine, Quinine, Morphine, Cocaine, and Reserpine.

Unit-V
Terpenes

Occurrence, classification, isoprene rule; Elucidation of stucture and synthesis of Citral, Nerala and -terpineol.
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Reference Books:
* Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
» Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
* Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry ofNatural Products), Dorling
Kindersley (India) Pvt. Ltd. (Pearson Education).

» Acheson, R.M. Introduction to the Chemistry of Heterocyclic compounds, John Welly & Sons (1976).
»  Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, Inc.
« Kalsi, P. S. Textbook of Organic Chemistry 1%Ed., New Age International (P)

ORGANIC CHEMISTRY LAB-III
1. Detection of extra elements.
2. Functional group test for nitro, amine and amide groups.
3. Qualitative analysis of unknown organic compounds containing simple functional groups (alcohols, carboxylic
acids, phenols and carbonyl compounds)

Reference Books
» Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
«  Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical OrganicChemistry, 5" Ed., Pearson (2012)
« Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:Preparation and Quantitative
Analysis, University Press (2000).
» Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry:Qualitative Analysis,
University Press (2000).

PHYSICAL CHEMISTRY-IV

Unit-I
Conductance-I

Wien effect, Debye-Falkenhagen effect, Walden’s rules.lonic velocities, mobilities and their determinations, transference
numbers and their relation to ionic mobilities, determination of transference numbers using Hittorf and Moving Boundary
methods. Applications of conductance measurement: (i) degree of dissociation of weak electrolytes, (ii) ionic product of
water (iii) solubility and solubility product of sparingly soluble salts, (iv) conductometric titrations, and (v) hydrolysis
constants of salts.

Unit-11

Electrochemistry

Quantitative aspects of Faraday’s laws of electrolysis, rules of oxidation/reduction of ions based on half-cell potentials,
applications of electrolysis in metallurgy and industry.

Chemical cells, reversible and irreversible cells with examples.Electromotive force of a cell and its measurement, Nernst
equation; Standard electrode (reduction) potential and its application to different kinds of half-cells. Application of EMF
measurements in determining

(i) free energy, enthalpy and entropy of a cell reaction, (ii) equilibrium constants, and (iii) pH values, using hydrogen,
quinone-hydroquinone, glass and SbO/Sh,0; electrodes. Concentration cells with and without transference, liquid junction
potential; determination of activity coefficients and transference numbers.Qualitative discussion of potentiometric titrations
(acid-base, redox, precipitation).
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Unit-111
Electrical & Magnetic Properties of Atoms and Molecules
Basic ideas of electrostatics, Electrostatics of dielectric media, Clausius-Mosotti equation, Lorenz-Laurentz equation, Dipole
moment and molecular polarizabilities and their measurements.Diamagnetism, paramagnetism, magnetic susceptibility and
its measurement, molecular interpretation.
Reference Books:

«  Atkins, P.W & Paula, J.D. Physical Chemistry, 9" Ed., Oxford University Press (2011).

« Castellan, G. W. Physical Chemistry 4"Ed., Narosa (2004).

+  Mortimer, R. G. Physical Chemistry 3"Ed., Elsevier: NOIDA, UP (2009).

«  Barrow, G. M., Physical Chemistry 5"Ed., Tata McGraw Hill: New Delhi (2006).

« Engel, T. & Reid, P. Physical Chemistry 3"Ed., Prentice-Hall (2012).
* Rogers, D. W. Concise Physical Chemistry Wiley (2010).

* Silbey, R. J.; Alberty, R. A. & Bawendi, M. G. Physical Chemistry 4"Ed., John Wiley & Sons, Inc. (2005).

PHYSICAL CHEMISTRY LAB-1V

Conductometry
. Determination of cell constant
Il. Determination of equivalent conductance, degree of dissociation and dissociation constant of a weak acid.
1. Perform the following conductometric titrations:
i.  Strong acid vs. strong base
ii.  Weak acid vs. strong base
iii. Mixture of strong acid and weak acid vs. strong base
iv.  Strong acid vs. weak base

Potentiometry
I Perform the following potentiometric titrations:
i.  Strong acid vs. strong base
ii.  Weak acid vs. strong base
iii. Dibasic acid vs. strong base
iv.  Potassium dichromate vs. Mohr's salt

Reference Books:
« Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New Delhi
(2011).
« Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry8" Ed.; McGraw-Hill: New
York (2003).
« Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3"Ed.; W.H. Freeman & Co.: New York (2003).
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Semester —V

ORGANIC CHEMISTRY-1V

Unit-1

Nucleic Acids

Components of nucleic acids, Nucleosides and nucleotides;Structure, synthesis and reactions of: Adenine, Guanine,
Cytosine, Uracil and Thymine; Structure of polynucleotides.

Unit-11

Amino Acids, Peptides and Proteins

Amino acids, Peptides and their classification.a-Amino Acids - Synthesis, ionic properties and reactions. Zwitterions, pKj
values, isoelectric point and electrophoresis,Study of peptides: determination of their primary structures-end group analysis,
methods of peptide synthesis. Synthesis of peptides using N-protecting, C-protecting and C-activating groups -Solid-phase
synthesis

Unit-111
Enzymes

Introduction, classification and characteristics of enzymes. Salient features of active site of enzymes.Mechanism of enzyme
action (taking trypsin as example), factors affecting enzyme action, coenzymes and cofactors and their role in biological
reactions, specificity of enzyme action (including stereospecificity), enzyme inhibitors and their importance, phenomenon of
inhibition (competitive, uncompetitive and non-competitive inhibition including allosteric inhibition).

unit-1v
Lipids

Introduction to oils and fats; common fatty acids present in oils and fats, Hydrogenntion of fats and oils, Saponification
value, acid value, iodine number. Reversion and rancidity.

Unit-V

Concept of Energy in Biosystems

Cells obtain energy by the oxidation of foodstuff (organic molecules). Introduction to metabolism

(catabolism, anabolism).

ATP: The universal currency of cellular energy, ATP hydrolysis and free energy change. Agents for transfer of electrons in
biological redox systems: NAD*, FAD.

Conversion of food to energy: Outline of catabolic pathways of carbohydrate- glycolysis, fermentation, Krebs cycle.
Overview of catabolic pathways of fat and protein.
Interrelationship in the metabolic pathways of protein, fat and carbohydrate.Caloric value of food,
standard caloric content of food types.
Reference Books:
» Berg, J.M,, Tymoczko, J.L. and Stryer, L. (2006) Biochemistry. VIth Edition. W.H. Freeman and Co.
* Nelson, D.L., Cox, M.M. and Lehninger, A.L. (2009) Principles of Biochemistry. IV Edition. W.H. Freeman and Co.
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ORGANIC CHEMISTRY LAB-IV
1. Estimation of glycine by Sorenson’s formalin method.
Study of the titration curve of glycine.
Estimation of proteins by Lowry’s method.
Study of the action of salivary amylase on starch at optimum conditions.
Effect of temperature on the action of salivary amylase.
Saponification value of an oil or a fat.
Determination of lodine number of an oil/ fat.
Isolation and characterization of DNA from onion/ cauliflower/peas.

N O WDN

Reference Books:
* Manual of Biochemistry Workshop, 2012, Department of Chemistry, University of Delhi.
» Arthur, 1. V. Quantitative Organic Analysis, Pearson.

PHYSICAL CHEMISTRY-V

Unit-1
Quantum Chemistry

Postulates of quantum mechanics, quantum mechanical operators, Schrédinger equation and its application to free particle
and “particle-in-a-box™ (rigorous treatment), quantization of energy levels, zero-point energy and Heisenberg Uncertainty
principle; wavefunctions, probability distribution functions, nodal properties, Extension to two and three dimensional boxes,
separation of variables, degeneracy.Qualitative treatment of simple harmonic oscillator model of vibrational motion: Setting
up of Schrddinger equation and discussion of solution and wavefunctions. Vibrational energy of diatomic molecules and
zero-point energy.Angular momentum: Commutation rules, quantization of square of total angular momentum and z-
component. Rigid rotator model of rotation of diatomic molecule.Schrédinger equation, transformation to spherical polar
coordinates.Separation of variables.Spherical harmonics.Discussion:of solution. Qualitative treatment of hydrogen atom and
hydrogen-like ions: setting up of Schrodinger equation in spherical polar coordinates, radial part, quantization of energy
(only final energy expression). Average and most probable distances of electron from nucleus.Setting up of Schrédinger
equation for many-electron atoms (He, Li). Need for approximation methods. Statement of variation theorem and
application to simple systems (particle-in-a-box, harmonic oscillator, hydrogen atom).

Unit-11

Chemical bonding:

Covalent bonding, valence bond and molecular orbital approaches, LCAO-MO treatment of H,". Bonding and antibonding
orbitals.Qualitative extension to H,. Comparison of LCAO-MO and VB treatments of H, (only wavefunctions, detailed
solution not required) and their limitations. Refinements of the two approaches (Configuration Interaction for MO, ionic
terms in VB).Qualitative description of LCAO-MO treatment of homonuclear and heteronuclear diatomic molecules (HF,
LiH). Localised and non-localised molecular orbitals treatment of triatomic (BeH2, H2O) molecules. Qualitative MO theory
and its application to AH, type molecules.

Unit-111
Molecular Spectroscopy:

Interaction of electromagnetic radiation with molecules and various types of spectra; Born-Oppenheimer approximation.
Rotation spectroscopy: Selection rules, intensities of spectral lines, determination of bond lengths of diatomic and linear
triatomic molecules, isotopic substitution. Vibrational spectroscopy: Classical equation of vibration, computation of force
constant, amplitude of diatomic molecular vibrations, anharmonicity, Morse potential, dissociation energies, fundamental
frequencies, overtones, hot bands, degrees of freedom for polyatomic molecules, modes of vibration, concept of group
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frequencies. Vibration-rotation spectroscopy: diatomic vibrating rotator, P, Q, R branches.

Raman spectroscopy: Qualitative treatment of Rotational Raman effect; Effect of nuclear spin, Vibrational Raman spectra,
Stokes and anti-Stokes lines; their intensity difference, rule of mutual exclusion.

Electronic spectroscopy: Franck-Condon principle, electronic transitions, singlet and triplet states, fluorescence and
phosphorescence, dissociation and predissociation, calculation of electronic transitions of polyenes using free electron
model.

Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of NMR spectroscopy, Larmor precession, chemical shift and
low resolution spectra, different scales, spin-spin coupling and high resolution spectra, interpretation of PMR spectra of
organic molecules.

Electron Spin Resonance (ESR) spectroscopy: Its principle, hyperfine structure, ESR of simple radicals.

Unit-1vV

Photochemistry

Characteristics of electromagnetic radiation, Lambert-Beer’s law and its limitations, physical significance of absorption
coefficients. Laws, of photochemistry, quantum vyield, actinometry, examples of low and high quantum yields,
photochemical equilibrium and the differential rate of photochemical reactions, photosensitised reactions, quenching. Role of
photochemical

eactions in biochemical processes, photostationary states, chemiluminescence.

Reference Books:

« Banwell, C. N. & McCash, E. M. Fundamentals of Molecular Spectroscopy 4" Ed. Tata McGraw-Hill: New Delhi
(2006).

» Chandra, A. K. Introductory Quantum Chemistry Tata McGraw-Hill (2001).

«  House, J. E. Fundamentals of Quantum Chemistry 2" Ed. Elsevier: USA (2004).

» Lowe, J. P. & Peterson, K. Quantum Chemistry, Academic Press (2005).

» Kakkar, R. Atomic & Molecular Spectroscopy, Cambridge University Press (2015).

PHYSICAL CHEMISTRY LAB -V

UV/Visible spectroscopy

I.  Study the 200-500 nm absorbance spectra of KMnO4 and K2Cr,07 (in 0.1 M H,SO4) and Adetermine the max Values.
Calculate the energies of the two transitions in
different units (J molecule®, kJ mol™, cm™, eV).
Il.  Study the pH-dependence of the UV-Vis spectrum (200-500 nm) of K;Cr,0.

I Record the 200-350 nm UV spectra of the given compounds (acetone, acetaldehyde, 2-propanol, acetic acid) in
water. Comment on the effect of structure on the UV spectra of organic compounds.

Colourimetry

I.  Verify Lambert-Beer’s law and determine the concentration of CuSO4/KMnO4/K:Cr20- in a solution of unknown
concentration
. Determine the concentrations of KMnO,4 and K2Cr,0- in a mixture.
1. Study the kinetics of iodination of propanone in acidic medium.
IV.  Determine the amount of iron present in a sample using 1,10-phenathroline.
V. Determine the dissociation constant of an indicator (phenolphthalein).
VI. Study the kinetics of interaction of crystal violet/ phenolphthalein with sodium
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VII. Analysis of the given vibration-rotation spectrum of HCI(g)

Reference Books
* Khosla, B. D.; Garg, V. C. & Gulati, A., Senior Practical Physical Chemistry, R. Chand & Co.: New Delhi

(2011).

« Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in PhysicalChemistry 8" Ed.; McGraw-Hill:
New York (2003).

+ Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3"Ed.; W.H. Freeman & Co.: New York
(2003).

Semester - VI

INORGANIC CHEMISTRY-V

Unit-1

Theoretical Principles in Qualitative Analysis (H»S Scheme)

Basic principles involved in analysis of cations and anions and solubility products, common ion effect. Principles involved in
separation of cations into groups and choice of group reagents. Interfering anions (fluoride, borate, oxalate and phosphate)
and need to remove them after Group II.

Unit-11

Organometallic Compounds

Definition and classification of organometallic compounds on the basis of bond type.Concept of hapticity of organic ligands.
Metal carbonyls: 18 electron rule, electron count of mononuclear, polynuclear and substituted metal carbonyls of 3d series.
General methods of preparation (direct combination, reductive carbonylation, thermal and photochemical decomposition) of
mono and binuclear carbonyls of 3d series.Structures of mononuclear and binuclear carbonyls of Cr, Mn, Fe, Co and Ni
using VBT .z-acceptor behaviour of CO (MO diagram of CO to be discussed), synergic effect and use of IR data to explain
extent of back bonding. Zeise’s salt: Preparation and structure, evidences of synergic effect and comparison of synergic
effect with that in carbonyls.

Metal Alkyls: Important structural features of methyl lithium (tetramer) and trialkyl aluminium (dimer), concept of
multicentre bonding in these compounds. Role of triethylaluminium in polymerisation of ethene (Ziegler — Natta Catalyst).
Species present in ether solution of Grignard reagent and their structures, Schlenk equilibrium.

Ferrocene: Preparation and reactions (acetylation, alkylation, metallation, Mannich Condensation). Structure and
aromaticity.Comparison of aromaticity and reactivity with that of benzene.

Unit-111

Reaction Kinetics and Mechanism

Introduction to inorganic reaction mechanisms. Substitution reactions in square planar complexes, Trans- effect, theories of
trans effect, Mechanism of nucleophilic substitution in square planar complexes, Thermodynamic and Kinetic stability,
Kinetics of octahedral substitution, Ligand field effects and reaction rates, Mechanism of substitution in octahedral
complexes.

Unit-1V
Catalysis by Organometallic Compounds
Study of the following industrial processes and their mechanism:
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Alkene hydrogenation (Wilkinsons Catalyst)
Hydroformylation (Co salts)

Wacker Process

Synthetic gasoline (Fischer Tropsch reaction)
Synthesis gas by metal carbonyl complexes

o~ wbhE

Reference Books:

Recommended Texts:

+ Vogel, A.l. Qualitative Inorganic Analysis, Longman, 1972

» Svehla, G. Vogel's Qualitative Inorganic Analysis, 7th Edition, Prentice Hall, 1996-03-07.

+ Cotton, F.A. G.; Wilkinson & Gaus, P.L. Basic Inorganic Chemistry 3"Ed.; Wiley India,

+ Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles ofStructure and Reactivity 4" Ed., Harper
Collins 1993, Pearson,2006.

+ Sharpe, A.G. Inorganic Chemistry, 4" Indian Reprint (Pearson Education) 2005

+ Douglas, B. E.; McDaniel, D.H. & Alexander, J.J. Concepts and Models inlnorganic Chemistry3™ Ed., John Wiley and
Sons, NY, 1994,

+ Greenwood, N.N. & Earnshaw, A. Chemistry of the Elements, Elsevier 2"Ed, 1997 (Ziegler Natta Catalyst and Equilibria
in Grignard Solution).

+ Lee, J.D. Concise Inorganic Chemistry 5"Ed., John Wiley and sons 2008.

» Powell, P. Principles of Organometallic Chemistry, Chapman and Hall, 1988.

+ Shriver, D.D. & P. Atkins, Inorganic Chemistry 2Ed., Oxford University Press, 1994.

+ Basolo, F. & Person, R. Mechanisms of Inorganic Reactions: Study of MetalComplexes in Solution 2" Ed., John Wiley &
Sons Inc; NY.

* Purcell, K.F. & Kotz, J.C., Inorganic Chemistry, W.B. Saunders Co. 1977

+ Miessler, G. L. & Donald, A. Tarr, Inorganic Chemistry 4"Ed., Pearson, 2010.

» Collman, James P. et al. Principles and Applications of Organotransition MetalChemistry. Mill Valley, CA: University
Science Books, 1987.

» Crabtree, Robert H. The Organometallic Chemistry of the Transition Metals. |

New York, NY: John Wiley, 2000.

» Spessard, Gary O., &Gary L. Miessler. Organometallic Chemistry. Upper Saddle River, NJ: Prentice-Hall, 1996.

ORGANIC CHEMISTRY LAB -1V

Qualitative semimicro analysis of mixtures containing 3 anions and 3 cations. Emphasis should be given to the understanding
of the chemistry of different reactions. The following

radicals are suggested:

CO#*", NOy, S%, S05%,S,04% ", CH,COO;, F,CI, Br,, I, NOs, BO 5%, C,0.%, POs*, NH,*, K*, Pb*, Cu*, Cd**, Bi**, Sn*,
Sb3+, Fe3+’ A|3+’, Cr3+, Zn2+, Mn2+, C02+, Ni2+, Ba2+,Sr2+, Ca2+,

Mg?_+

Mixtures should preferably contain one interfering anion, or insoluble component (BaSQ,, SrSO4, PbSO4, CaF; or Al,O3)or
combination of anions e.g. COs*and SOz*, NO, and NOs,

Cland Br’, Cl"and I', Br and I, NOs  and Br , NOs™ and I'. Spot tests should be done
whenever possible.

i.  Measurement of 10 Dq by spectrophotometric method

ii.  Verification of spectrochemical series.
iii. Controlled synthesis of two copper oxalate hydrate complexes: kinetic vs thermodynamic factors.
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iv.  Preparation of acetylacetanato complexes of Cu?*/Fe®. Find\ the max Of the complex.
v.  Synthesis of ammine complexes of Ni(ll) and its ligand exchange reactions (e.g. bidentate ligands like acetylacetone,
DMG, glycine) by substitution method.

ORGANIC CHEMISTRY-V

Unit-1

Organic Spectroscopy

General principles Introduction to absorption and emission spectroscopy.

UV Spectroscopy: Types ofAelectronic transitions,max, Chromospheres and Auxochromes,Bathochromic and Hypsochromic
shifts, Intensity of absorption; Application of Woodward Rules
Amaxforcalculationforo,ftheunsaturatedfollowingaldehydes,systems: ketones,

carboxylic acids and esters; Conjugated dienes: alicyclic, homoannular and heteroannular; Extended conjugated systems
(aldehydes, ketones and dienes); distinction between cis and trans isomers.

IR Spectroscopy: Fundamental and non-fundamental molecular vibrations; IR absorptionpositions of O, N and S containing
functional groups; Effect of H-bonding, conjugation, resonance and ring size on IR absorptions; Fingerprint region and its
significance; application in functional group analysis.

NMR Spectroscopy: Basic principles of Proton Magnetic Resonance, chemical shift andfactors influencing it; Spin — Spin
coupling and coupling constant; Anisotropic effects in alkene, alkyne, aldehydes and aromatics, Interpetation of NMR
spectra of simple compounds.

Applications of IR, UV and NMR for identification of simple organic molecules.

Unit-11

Carbohydrates

Occurrence, classification and their biological importance. Monosaccharides: Constitution and absolute configuration of
glucose and fructose, epimers and anomers, mutarotation, determination of ring size of glucose and fructose, Haworth
projections and conformational structures; Interconversions of aldoses and ketoses; Killiani-Fischer synthesis and Ruff
degradation;

Disaccharides — Structure elucidation of maltose, lactose and sucrose.

Polysaccharides — Elementary treatment of starch, cellulose and glycogen.

Unit-111

Dyes

Classification, Colour and constitution; Mordant and Vat Dyes; Chemistry of dyeing;

Synthesis and applications of: Azo dyes — Methyl Orange and Congo Red (mechanism of Diazo Coupling); Triphenyl
Methane Dyes -Malachite Green, Rosaniline and Crystal Violet; Phthalein Dyes — Phenolphthalein and Fluorescein; Natural
dyes —structure elucidation and synthesis of Alizarin and Indigotin; Edible Dyes with examples.

Unit-1vV

Polymers

Introduction and classification including di-block, tri-block and amphiphilic polymers; Number average molecular weight,
Weight average molecular weight, Degree of polymerization, Polydispersity Index. Polymerisation reactions -Addition and
condensation -Mechanism of cationic, anionic and free radical addition polymerization; Metallocene-based Ziegler-Natta
polymerisation of alkenes; Preparation and applications of plastics — thermosetting (phenol-formaldehyde, Polyurethanes)
and thermosoftening (PVC, polythene); Fabrics — natural and synthetic (acrylic, polyamido, polyester); Rubbers — natural
and synthetic: Buna-S, Chloroprene and Neoprene; Vulcanization; Polymer additives; Introduction to liquid crystal
polymers; Biodegradable and conducting polymers with examples.

Unit-V
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Pharmaceutical Compounds: Structure and Importance

Classification, structure and therapeutic uses of antipyretics: Paracetamol (with synthesis), Analgesics: Ibuprofen (with
synthesis), Antimalarials: Chloroquine (with synthesis). An elementary treatment of Antibiotics and detailed study of
chloramphenicol, Medicinal values of curcumin (haldi), azadirachtin (neem), vitamin C and antacid (ranitidine).

Reference Books:

« Kalsi, P. S. Textbook of Organic Chemistry 1%Ed., New Age International (P) Ltd. Pub.

» Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

» Billmeyer, F. W. Textbook of Polymer Science, John Wiley & Sons, Inc.

» Gowariker, V. R.; Viswanathan, N. V. & Sreedhar, J. Polymer Science, New Age International (P) Ltd. Pub.

* Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry ofNatural Products), Dorling

Kindersley (India) Pvt. Ltd. (Pearson Education).
»  Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, Inc.
» Clayden, J.; Greeves, N.; Warren, S.; Wothers, P.; Organic Chemistry, Oxford University Press.
« Singh, J.; Ali, S.M. & Singh, J. Natural Product Chemistry, Prajati Prakashan (2010).
» Kemp, W. Organic Spectroscopy, Palgrave

ORGANIC CHEMISTRY LAB-V
60 Lectures

1.

ok~ w

Extraction of caffeine from tea leaves.

Preparation of sodium polyacrylate.

Preparation of urea formaldehyde.

Analysis of Carbohydrate: aldoses and ketoses, reducing and non-reducing sugars.

Qualitative analysis of unknown organic compounds containing monofunctional groups (carbohydrates, aryl halides,
aromatic hydrocarbons, nitro compounds, amines and amides) and simple bifunctional groups, for e.g. salicylic acid,
cinnamon acid, nitro phenols etc.

Identification of simple organic compounds by IR spectroscopy and NMR spectroscopy (Spectra to be provided).
Preparation of methyl orange.

Reference Books:

Vogel, A.l. Quantitative Organic Analysis, Part 3, Pearson (2012).

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)

Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical OrganicChemistry, 5" Ed., Pearson (2012)
Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:Preparation and Quantitative
Analysis, University Press (2000).
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DEPARTMENTAL ELECTIVE
ANALYTICAL METHODS IN CHEMISTRY

Unit-1
Qualitative and quantitative aspects of analysis:

Sampling, evaluation of analytical data, errors, accuracy and precision, methods of their expression, normal law of
distribution if indeterminate errors, statistical test of data; F, Q and t test, rejection of data, and confidence intervals.

Unit-11

Optical methods of analysis:

Origin of spectra, interaction of radiation with matter, fundamental laws of spectroscopy and selection rules, validity of Beer-
Lambert’s law.

UV-Visible Spectrometry: Basic principles of instrumentation (choice of source,monochromator and detector) for single and
double beam instrument;

Basic principles of quantitative analysis: estimation of metal ions from aqueous solution,geometrical isomers, keto-enol
tautomers. Determination of composition of metal complexes using Job’s method of continuous variation and mole ratio
method.

Infrared Spectrometry: Basic principles of instrumentation (choice of source, monochromator& detector) for single and
double beam instrument; sampling techniques.Structural illustration through interpretation of data, Effect and importance of
isotope substitution.Flame Atomic Absorption and Emission Spectrometry: Basic principles of instrumentation(choice of
source, monochromator, detector, choice of flame and Burner designs. Techniques of atomization and sample introduction;
Method of background correction, sources of chemical interferences and their method of removal. Techniques for the
guantitative estimation of trace level of metal ions from water samples.

Unit-11

Thermal methods of analysis:

Theory of thermogravimetry (TG), basic principle of instrumentation.Techniques for quantitative estimation of Ca and Mg
from their mixture.

Unit-111

Electroanalytical methods:

Classification of electroanalytical methods, basic principle of pH metric, potentiometric and conductometric titrations.
Techniques used for the determination of equivalence points. Techniques used for the determination of pK, values.

Unit-1vV

Separation techniques:

Solvent extraction: Classification, principle and efficiency of the technique. Mechanism of extraction: extraction by solvation
and chelation.

Technique of extraction: batch, continuous and counter current extractions.

Qualitative and quantitative aspects of solvent extraction: extraction of metal ions from aqueous solution, extraction of
organic species from the aqueous and nonagueous media.

Chromatography: Classification, principle and efficiency of the technique.

Mechanism of separation: adsorption, partition & ion exchange.Development of chromatograms: frontal, elution and
displacement methods. Qualitative and quantitative aspects of chromatographic methods of analysis: IC, GLC, GPC, TLC
and HPLC. Stereoisomeric separation and analysis: Measurement of optical rotation, calculation of Enantiomeric excess (ee)/
diastereomeric excess (de) ratios and determination of enantiomeric composition using NMR, Chiral solvents and chiral shift
reagents. Chiral
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Chromatographic techniques using chiral columns (GC and HPLC).Role of computers in instrumental methods of analysis.

Reference Books:

+ Vogel, Arthur I: A Test book of Quantitative Inorganic Analysis (Rev. by G.H. Jeffery and others) 5™ Ed. The English

Language Book Society of Longman .

+ Willard, Hobert H. et al.: Instrumental Methods of Analysis, 7" Ed. Wardsworth Publishing Company, Belmont,

California, USA, 1988.

« Christian, Gary D; Analytical Chemistry, 6™ Ed. John Wiley & Sons, New York, 2004.

 Harris, Daniel C: Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.

» Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International Publisher, 2009.

» Skoog, D.A. Holler F.J. and Nieman, T.A. Principles of Instrumental Analysis, Thomson Asia Pvt. Ltd. Singapore.

» Mikes, O. & Chalmes, R.A. Laboratory Hand Book of Chromatographic & Allied Methods, Elles Harwood Ltd. London.
Ditts, R.V. Analytical Chemistry — Methods of separation

ANALYTICAL METHODS IN CHEMISTRY

I. Separation Techniques
1. Chromatography:
(a) Separation of mixtures
(i) Paper chromatographic separation of Fe**, AP*, and Cr**,
(ii) Separation and identification of the monosaccharides present in the given mixture (glucose & fructose) by paper
chromatography. Reporting the Ry values.
(b) Separate a mixture of Sudan yellow and Sudan Red by TLC technique and identify them on the basis of their R¢
values.
(c) Chromatographic separation of the active ingredients of plants, flowers and juices by TLC
Il. Solvent Extractions:
(i) To separate a mixture of Ni**& ‘Fe*" by complexation with DMG-and extracting the Ni?*-DMG complex in
chloroform, and determine its concentration by spectrophotometry.
(ii) Solvent extraction of zisconium with amberliti LA-1, separation from a mixture of irons and gallium.

3. Determine the pH of the given aerated drinks fruit juices, shampoos and soaps.

4. Determination of Na, Ca, Li in cola drinks and fruit juices using fame photometric techniques.
5. Analysis of soil:

(i) Determination of pH of soil.

(ii) Total soluble salt

(iii) Estimation of calcium, magnesium, phosphate, nitrate 6. lon exchange:
(i) Determination of exchange capacity of cation exchange resins and anion exchange resins.

(ii) Separation of metal ions from their binary mixture.
(iii) Separation of amino acids from organic acids by ion exchange chromatography.

11 Spectrophotometry
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1. Determination of pKa values of indicator using spectrophotometry.

2 Structural characterization of compounds by infrared spectroscopy.

3 Determination of dissolved oxygen in water.

4 Determination of chemical oxygen demand (COD).

5 Determination of Biological oxygen demand (BOD).

6 Determine the composition of the Ferric-salicylate/ ferric-thiocyanate complex by

Job’s method.
Reference Books:
«  Vogel, Arthur I: A Test book of Quantitative Inorganic Analysis (Rev. by G.H. Jeffery and others) 5" Ed. The
English Language Book Society of Longman .
«  Willard, Hobert H. et al.: Instrumental Methods of Analysis, 7" Ed. Wardsworth Publishing Company, Belmont,
California, USA, 1988.
«  Christian, Gary D; Analytical Chemistry, 6™ Ed. John Wiley & Sons, New York, 2004.
» Harris, Daniel C: Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.
» Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International Publisher, 2009.
» Skoog, D.A. Holler F.J. and Nieman, T.A. Principles of Instrumental Analysis, Thomson Asia Pvt. Ltd.
Singapore.
» Mikes, O. & Chalmes, R.A. Laboratory Hand Book of Chromatographic & Allied Methods, Elles Harwood Ltd.
London.

DEPARTMENTAL ELECTIVE

MOLECULAR MODELLING & DRUG DESIGN

Unit-1

Introduction to Molecular Modelling:

Introduction. Useful Concepts in Molecular Modelling: Coordinate Systems.. Potential Energy Surfaces.Molecular
Graphics.Surfaces.Computer Hardware and Software. The Molecular Modelling Literature.

Unit-11

Force Fields:

Fields.Bond Stretching.Angle Bending.Introduction to nonbonded interactions.Electrostatic interactions.van der Waals
Interactions. Hydrogen bonding in Molecular Mechanics.Force Field Models for the Simulation of Liquid Water.

Unit-111

Energy Minimization and Computer Simulation:

Minimization and related methods for exploring the energy surface. Non-derivative method, First and second order
minimization methods. Computer simulation methods.Simple thermodynamic properties and Phase Space.Boundaries.
Analyzing the results of a simulation and estimating Errors.

Unit-1V
Molecular Dynamics & Monte Carlo Simulation:

Molecular Dynamics Simulation Methods.Molecular Dynamics using simple models.Molecular Dynamics with continuous
potentials.Molecular Dynamics at constant temperature and pressure.Metropolis method.Monte Carlo simulation of
molecules. Models used in Monte Carlo simulations of polymers.
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Unit-V
Structure Prediction and Drug Design:

Structure prediction - Introduction to comparative Modeling.Sequence alignment. Constructing and evaluating a comparative
model. Predicting protein structures by 'Threading’, Molecular docking. Structure based de novo ligand design, Drug
Discovery — Chemoinformatics — QSAR.

Reference Books:
* A.R. Leach, Molecular Modelling Principles and Application, Longman, 2001.
» J.M. Haile, Molecular Dynamics Simulation Elementary Methods, John Wiley and Sons, 1997.
» Satya Prakash Gupta, QSAR and Molecular Modeling, Springer - Anamaya Publishers, 2008.

MOLECULA MODELLING & DRUG DESIGN PRACTICAL

i.  Compare the optimized C-C bond lengths in ethane, ethene, ethyne and benzene. Visualize the

molecularcbondsorbitalsandethene,of ethyne,etha benzene and mbondspyriine.

ii. (a) Perform a conformational analysis of butane. (b) Determine the enthalpy of isomerization of cis and trans 2-
butene.

iii.  Visualize the electron density and electrostatic potential maps for LiH, HF, N2, NO and CO and comment.
Relate to the dipole moments. Animate the vibrations of these molecules.

iv. () Relate the charge on the hydrogen atom in hydrogen halides with their acid character. (b) Compare the
basicities of the nitrogen atoms in ammonia, methylamine, dimethylamine and trimethylamine.

V. (a) Compare the shapes of the molecules: 1-butanol, 2-butanol, 2-methyl-1-propanol, and 2-methyl-2-propanol.
Note the dipole moment of each molecule. (b) Show how the shapes affect the trend in boiling points: (118 °C,
100 °C, 108 °C, 82 °C, respectively).

Vi. Build and minimize organic compounds of your choice containing the following functional groups. Note the
dipole moment of each compound: (a) alkyl halide (b) aldehyde (c) ketone (d) amine (€) ether (f) nitrile (g) thiol
(h) carboxylic acid (i) ester (j) amide.

Vii. (a) Determine the heat of hydration of ethylene. (b) Compute the resonance energy of benzene by comparison of
its enthalpy of hydrogenation with that of cyclohexene.
viil. Arrange 1-hexene, 2-methyl-2-pentene, (E)-3-methyl-2-pentene, (Z)-3-methyl-2-pentene, and 2,3-dimethyl-2-

butene in order of increasing stability.
iX. (a) Compare the optimized bond angles H20, H.S, HzSe. (b) Compare the HAH bond angles for the second row
dihydrides and compare with the results from qualitative MO theory.
Note: Software: ChemSketch, ArgusLab (www.planaria-software.com), TINKER 6.2(dasher.wustl.edu/ffe), WebLab
Viewer, Hyperchem, or any similar software.

Reference Books:
» AR. Leach, Molecular Modelling Principles and Application, Longman, 2001.
» J.M. Haile, Molecular Dynamics Simulation Elementary Methods, John Wiley and Sons, 1997.
» Satya Prakash Gupta, QSAR and Molecular Modeling, Springer - Anamaya Publishers, 2008.
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DEPARTMENTAL ELECTIVE

CHEMISTRY-DSE: NOVEL INORGANIC SOLIDS

Unit-1

Synthesis and modification of inorganic solids:

Conventional heat and beat methods, Co-precipitation method, Sol-gel methods, Hydrothermal method, lon-exchange and
Intercalation methods.

Unit-11

Inorganic solids of technological importance:

Solid electrolytes — Cationic, anionic, mixed Inorganic pigments — coloured solids, white and black pigments.Molecular
material and fullerides, molecular materials & chemistry — one-dimensional metals, molecular magnets, inorganic liquid
crystals.

Unit-111

Nanomaterials:

Overview of nanostructures and nanomaterials: classification.Preparation of gold and silver metallic nanoparticles, self-
assembled nanostructures-control of nanoarchitecture-one dimensional control. Carbon nanotubes and inorganic
nanowires.Bio-inorganic nanomaterials, DNA and nanomaterials, natural and antisical nanomaterials, bionano composites.

Unit-1V

Introduction to engineering materials for mechanical construction:

Composition, mechanical and fabricating characteristics and applications of various types of cast irons, plain carbon and
alloy steels, copper, aluminum and their alloys like duralumin, brasses and bronzes cutting tool materials, super alloys
thermoplastics, thermosets and composite materials.

Unit-V

Composite materials:

Introduction, limitations of conventional engineering materials, role of matrix in composites, classification, matrix materials,
reinforcements, metal-matrix composites, polymer-matrix composites, fibre-reinforced composites, environmental effects on
composites, applications of composites.

Reference Books:
» Shriver & Atkins. Inorganic Chemistry, Peter Alkins, Tina Overton, Jonathan Rourke, Mark Weller and Fraser
Armstrong, 5" Edition, Oxford University Press (2011-2012)
» Adam, D.M. Inorganic Solids: An introduction to concepts in solid-state structural chemistry.

CHEMISTRY PRACTICAL LAB: NOVEL INORGANIC SOLIDS
1. Determination of cation exchange method
2. Determination of total difference of solids.
3. Synthesis of hydrogel by co-precipitation method.
4. Synthesis of silver and gold metal nanoparticles.

Reference Book:

» Fahan, Materials Chemistry, Springer (2004).
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Scheme for B.Sc. Hons. (Mathematics)

B.Sc. Hons.( Mathematics) Semester I
SN | Course Code Course Name Felees Credits
L | T|P
1 BMA-117 Algebra 5 1 0 6
2 BMA-111 Calculus 5 1 0 6
3 BEN-101 English Communication (AECC-1) 2 0 0 2
4 BMA-116 Object Oriented Programming in 4 0] 0 4
C++(GE-1)
BMA-166 Object Oriented Programming in 0 0 2 1
5
C++(Lab)
6 PD-191A Hobby club 0 1 0 1
Total | 16 | 3 2 20
B.Sc. Hons.( Mathematics) Semester I
SN | Course Code Course Name FEflees Credits
L T P
1 BMA-114 Real Analysis 5 1 0 6
2 BMA-113 Ordinary Differential Equations 5 1 0 6
3 BMA-115 Econometrics& Statistics (GE-2) 5 1 0 6
4 CEA-101A Environmental Science (AECC-2) 3 1 0 2
5 PD-192A Hobby Club 0 1 0 1
Total | 18 5 0 21
B.Sc. Hons.( Mathematics) Semester i
SN | Course Code Course Name Felflees Credits
L T P
1 BMA-220 Group Theory-I 5 1 0 6
2 BMA-221 Theory of Real function 5 1 0 6
3 BMA-222 PDE and systems of ODE 5 1 0 6
4 BMA-223 Logic and sets(SEC-1) 4 0 0 4
5 BMA-224 Information Security (GE-3) 5 1 0 6
Total | 24 4 0 28
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B.Sc. Hons.( Mathematics) Semester v
SN | Course Code Course Name At Credits
L T P
1 BMA-229 Numerical Methods 4 0 0 4
) BMA-279 Numerical Methods Lab 0 0 2 1
3 BMA-225 Riemann Integration and series of 5 1 0 6
functions
4 BMA-226 Ring Theory and Linear Algebra-I 5 1 0 6
5 BMA-227 Graph Theory (SEC-2) 4 0 0 4
6 BMA-228 Application of Algebra (GE-4) 5 1 0 6
7 PD-293 PDP/Interpersonal Skills 0 1 0 1
Total | 23 4 2 28
B.Sc. Hons.( Mathematics) Semester \/
SN | Course Code Course Name Feflees Credits
L T P
1 BMA-325 Multi Variant Calculus 5 1 0 6
2 BMA-326 Group Theory 11 5 1 0 6
3 BMA-327 Analytical Geometry (DSE-1) 5 1 0 6
4 BMA-328 Probability Theory(DSE 2) 5 1 0 6
5 PD-392 PDP/Interpersonal Skills 0 1 0 1
Total | 20 5 0 25
B.Sc. Hons.( Mathematics) Semester VI
SN | Course Code Course Name Felflees Credits
L T P
1 BMA-329 Metric space and Complex analysis 5 1 0 6
2 BMA-330 Ring Theory and Linear algebra 1l 5 1 0 6
3 BMA-331 Linear Programming (DSE 3) 5 1 0 6
4 BMA-332 Mechanics (DSE 4) 5 1 0 6
5 BMA-333 Minor project/seminar 4 0 0 4
Total | 24 4 0 28

Syllabus for B.Sc. (Mathematics)
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Code Name Credit(6)
BMA-111 Calculus 5-1-0

Course Objectives:

1. Understand the major problems of differential and integral calculus.
2. Appreciate how calculus allows us to solve important practical problems in an optimal way.

Unit-1 Limit & Continuity: The real line and its geometrical representation; e-o treatment of limit and continuity;
Properties of limit and classification of discontinuities; Properties of continuousfunctions.

Unit-11: Differentiability: Successive differentiation; Leibnitz Theorem; Statement of Rolle's Theorem; Mean Value
Theorem; Taylor and Maclaurin's Theorems; Indeterminate forms.

Unit-111: Applications of Differentiation :Asymptotes; Concavity, convexity and points of inflection; Curvature;
Extrema; elementry curves, tangent and normal in parametric form; Polar Coordinates.

Unit-1V: Partial Differentiation: Limits and continuity of functions of two variables; Partial derivatives; Taylor’s
theorem and Maclaurin’s Theorem for function of two variable; Maxima and minima for function of two variable.

Unit-V: Double and triple integrals; Change of order in double integrals. Application of Integration: length of a curve;
Arc length as a parameter; Evoute & Envelope; Volumes and surface areas of solids of revolution.

Reference Books:

1. Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd. Allahabad,2000.

2. Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd. Allahabad,2000.

3. Gabriel Klambauer, Mathematical Analysis, Marcel Dekkar Inc. New York1975.

4. Shanti Narayan, Elements of Real Analysis, S. Chand & Company, New Delhi. 5Shanti Narayan, A Text

Book of Vector Calculus, S. Chand & Company, NewDelhi.

6. G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi,2005.

7. M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) P. Ltd. (Pearson

Education), Delhi,2007.
H. Anton, I. Bivens and S. Davis, Calculus, 7th Ed., John Wiley and Sons (Asia) P. Ltd.,Singapore, (2002).

Course outcomes:

1. Interpret a function from an algebraic, numerical, graphical and verbal perspective and extract
information relevant to the phenomenon modeled by the function.

2. Calculate the limit of a function at a point numerically and algebraically using appropriate
techniques including L’Hospital’s rule.

Code

Name

Credit(6)

BMA-117

Algebra

5-1-0
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Course Objectives:

1) Students should be helped to make connections and build relationships between algebra and arithmetic,
geometry, and probability and statistics.
2) The course will enhance research, inquiry and analytical thinking abilities of students.

Unit-1:Polar representation of complex numbers, nth roots of unity, De Moivre’s theorem for rational indices and its
applications.

Unit-11:Equivalence relations, Functions, Composition of functions, Invertible functions, One to one correspondence and
cardinality of a set, Well-ordering property of positive integers, Division algorithm, Divisibility and Euclidean algorithm,
Congruence relation between integers, Principles of Mathematical Induction, statement of Fundamental Theorem
of Arithmetic.

Unit-111:Systems of linear equations, row reduction and echelon forms, vector equations, the matrix equation Ax=Db,
solution sets of linear systems, applications of linear systems, linear independence.

Unit -1V:Introduction to linear transformations, matrix of a linear transformation, inverse of a matrix, characterizations
of invertible matrices.

Unit V: Subspaces of R", dimension of subspaces of R" and rank of a matrix, Eigen values, Eigen Vectors and
Characteristic Equation of a matrix, specialmatrices.

Books Recommended
1. Titu Andreescu and Dorin Andrica, Complex Numbers from A to Z, Birkhauser,2006.

2. Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph Theory, 3rd Ed., Pearson
Education (Singapore) P. Ltd., Indian Reprint,2005.
3. David C. Lay, Linear Algebra and its Applications, 3rd Ed., Pearson Education Asia, Indian Reprint,2007.

Course outcomes:

1. Students will learn to transform between bases, including the creation, geometric connections,
and the application of orthogonal and orthonormal bases.
2. Students will learn Fundamental Theorem of Arithmetic

Code Name | Credit(4)
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BMA-116 OBJECT ORIENTED | 4-0-0

PROGRAMMING IN C++

Course Obijective:

To develop programming skills of students, using object oriented programming concepts, learn the concept
of class and object using C++ and develop classes for simple applications.

Unit-1:00P Paradigm: Comparison of Programming paradigms, Characteristics of Object- OrientedProgramming
Languages, Object-based programming languages C++: Brief History of C++,Structure of a C++ program, Difference
between C and C++ - cin, cout, new, delete operators, ANSI/ISO Standard C++, Comments, Working with Variables and
const Qualifiers. Enumeration, Arrays and Pointer.

Unit-11:Implementing oops concepts in C++ Objects, Classes, Encapsulation, Data Abstraction, Inheritance,

Polymorphism, Dynamic Binding, Message Passing, Default Parameter Value, Using Reference variables withFunctions.

Unit-111: Abstract data types, Class Component, Object & Class, Constructors Default and Copy Constructor, Assignment
operator deep and shallow coping, Access modifiers — private, Public and protected.

Unit-1V :Implementing Class Functions within Class declaration or outside the Class declaration. instantiation of

objects, Scope resolution operator, Working with Friend Functions, Using Static Classmembers.

Unit-V: Understanding Compile Time Polymorphism function overloading

Rules of Operator Overloading (Unary and Binary) as member function/friend function, Implementation of operator

overloading of Arithmetic Operators, Overloading Output/Input,Prefix/ Postfix Increment and decrement Operators,

Overloading comparison operators, Assignment, subscript and function call Operator , concepts of namespaces.

Practical to be performed in lab.

Books Recommended

1. A. R. Venugopal, Rajkumar, and T. Ravishanker, Mastering C++, TMH,1997.
2. S. B. Lippman and J. Lajoie, C++ Primer, 3rd Ed., Addison Wesley,2000.

3. Bruce Eckel, Thinking in C++, 2nd Ed., President, Mindview Inc., PrenticeHall.
4. D. Parasons, Object Oriented Programming with C++, BPBPublication.

Course outcome:

Program using objects and data abstraction, class, and methods in function abstraction. Analyze, write, debug,
and test basic C++ codes using the approaches introduced in the course. Analyze problems and implement
simple C++ applications using an object-oriented software engineering approach.
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Code Name Credit(4)
BMA-166 OBJECT ORIENTED 4-0-0
PROGRAMMING IN C++ Lab

Course Objective:

Introduces object-oriented programming concepts using the C++ language, Introduces the
principles of data abstraction, inheritance and polymorphism, Introduces exception handling

1. Write a C++ Program to display Names, Roll No., and grades of 3 students who have appeared in the examination.
Declare the class of hame, Roll No. and grade. Create an array of class objects. Read and display the contents of the
array.

2. Write a C++ program to declare Struct. Initialize and display contents of member variables.

3. Write a C++ program to declare a class. Declare pointer to class. Initialize and display the contents of the class
member.

4. Write a program to find the largest, smallest & second largest of three numbers. (use inline function MAX and MIN
to find largest & smallest of 2 numbers)

5. Write a program to calculate the volume of different geometric shapes like cube, cylinder and sphere and hence
implement the concept of Function Overloading.

6. Write a C++ program to allocate memory using new operator

7. . Write a C++ program to create an array of pointers. Invoke functions using array objects.

8. Write a C++ program to use pointer for both base and derived classes and call the member function. Use Virtual
keyword.

9. Write a C++ program Program to test arithmetic operators.

10. Write a C++ program Print the month name using switch statement

Reference Books :

1. The C++ Programming Language, 3rd Edition, B. Stroutstrup, Pearson Education. C++ Programming Lab Manual / 11-I
SEM /2019-20 Page 9

2. OOP in C++, 3rd Edition, T. Gaddis, J. Walters and G. Muganda, Wiley Dream Tech Press.

3. Object Oriented Programming in C++, 3rd Edition, R. Lafore, Galigotia Publications Pvt Ltd.

Course outcome:
Ability to develop applications for a range of problems using object-oriented programming techniques
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Code Name Credit (6)
BMA-113 Ordinary Differential 5-1-0

Equations

Course Objectives:
1) Identify essential characteristics of ordinary differential equations.
2) Develop essential methods of obtaining closed form solutions.

Unit-1:Geometrical meaning of a differential equation. Exact differential equations, integrating factors. First
order higher degree equations solvable for x,y,p Lagrange’s equations, Clairaut’s equations. Equation
reducible to Clairaut’s form.

Unit-11:Orthogonal trajectories: in Cartesian coordinates and polar coordinates. Self orthogonal family of
curves..Linear differential equations with constant coefficients.Homogeneous linear ordinary differential
equations. Equations reducible to homogeneous .

Unit-111:Method of variations of parameters. Method of undetermined coefficients.Reduction of order of a
differential equation. Linear differential equations of second order: Reduction to normalform.

Unit-1V:Transformation of the equation by changing the dependent variable/ the independent variable.
Solution by operators of non-homogeneous linear differential equations.

Unit-V: Ordinary simultaneous differential equations. Solution of simultaneous differential equations
involving operators x (d/dx) or t (d/dt) etc. Simultaneous equation of the form dx/P = dy/Q = dz/R. Total
differential equations. Condition for Pdx + Qdy +Rdz = 0 to be exact. General method of solving Pdx + Qdy +
Rdz = 0 by taking one variable constant. Method of auxiliaryequations.The existence and uniqueness of
solutions. The method of successive approximations, Picards theorem, Systems, The second order linear
equations.

Reference Books:
1 B.Rai & D.P. Chaudhary : Ordinary Differential Equations; Narosa, Publishing House Pvt. Ltd.

2 D.A. Murray : Introductory Course in Differential Equations. Orient Longaman(India)

Course outcomes:
1. Distinguish between initial value problems and boundary value problems.
2. Solve standard constant coefficient nonhomogeneous ordinary differential

equations by the methods of undetermined coefficients.
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BMA-114 Real Analysis 5-1-0

Course Objectives:

1. To describe fundamental properties of the real numbers that lead to the formal development of
real analysis.
2. To comprehend rigorous arguments developing the theory underpinning real analysis

Unit-1 Algebraic and Order Properties of R, d-neighborhood of a point in R. Bounded above sets, Bounded
below sets, Bounded Sets, Unbounded sets, Suprema and Infima, The Completeness Property of R, The
Archimedean Property, Density of Rational (and Irrational) numbers in R,Intervals.

Unit-11- Limit points of a set, Isolated points,Derived sets, Examples of derived sets, Bolzano- Welierstrass
theorem, Illustrations of Bolzano-Weierstrass theorem for sets. Idea of countable sets, uncountable sets and
uncountability of R .Weierstrass Approximation Theorem, Generalised Stone-Weierstrass Theorem, Baire
Category Theorem and its Applications, Contraction Mapping.

Unit-111- Sequences, Bounded sequence, Convergent sequence, Limit of a sequence. Limit Theorems,
Monotone Sequences, Monotone Convergence Theorem. Subsequences, Divergence Criteria.

Unit-1V- Monotone Subsequence Theorem (statement only), Bolzano Weierstrass Theorem for
Sequences.Cauchy sequence, Cauchy’s Convergence Criterion.

Unit-V — Infinite series, convergence and divergence of infinite 'series, Cauchy Criterion,Tests for
convergence: Comparison test, Limit Comparison test, Ratio Test, Cauchy’s nth root test, Integral test,
Alternating series, Leibniz test, Absolute and Conditionalconvergence.

Books Recommended
1. R.G. Bartle and D. R. Sherbert, Introduction to Real Analysis (3rd Edition), John Wiley and Sons (Asia)
Pvt. Ltd., Singapore, 2002.

2. Gerald G. Bilodeau , Paul R. Thie, G.E. Keough, - An Introduction to Analysis, Jones & Bartlett, Second
Edition,2010.

Course outcomes:

1. Demonstrate an understanding of limits and how they are used in sequences, series,
differentiation and integration.
2. Demonstrate an understanding of limits and how they are used in sequences, series,

differentiation and integration

| Code | Name | Credit (6)
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BMA-115 ECONOMETRICS& 5-1-0

STATISTICS

Course Objectives:

1. To understanding the tools of econometrics and applying them in practice.

2. To provide you with the skills helpful in filling the gap between being “a student of
economics” and being “a practicing economist.

Unit-1: Basic Statistics: Statistical Concepts, Partition Values, Quartiles, deciles, percentiles, Measures of
variation, Range.

Unit-11: Correlation Analysis: Correlation coefficient, Assumption of Correlation analysis coefficient of
determination and correlation, Measurement of correlation, Karl person's method, spearman’s rank correlation,
Concurrent deviation of the correlationcoefficient.

Unit-111: Distribution & Estimation of parameter: Random variable, Normal distribution; chi- square, t and F-
distributions; estimation of parameters; properties ofestimators.

Unit-1V: Hypothesis Testing: Testing of hypotheses: defining statistical hypotheses; distributions of test
statistics; testing hypotheses related to population parameters.

Unit V: Regression Analysis: Simple Linear Regression Model: Two Variable Case Estimation of model by
method of ordinary least squares; properties of estimators; goodness of fit; tests of hypotheses; scaling and
units of measurement; confidence intervals; forecasting.

Books Recommended

1. Jay L. Devore, Probability and Statistics for Engineers, Cengage Learning,2010.

2. John E. Freund, Mathematical Statistics, Prentice Hall,1992.

3. Richard J. Larsen and Morris L. Marx, An Introduction to Mathematical Statistics and its Applications,
Prentice Hall,2011.

4. D. N. Guijarati and D.C. Porter, Essentials of Econometrics, McGraw Hill, 4th Ed., International
Edition,2009.

Course outcomes:
1. Able to critique reported regression results in applied academic papers and interpret the results for
someone who is not trained as an economist.
2. Able to use a statistics to estimate an econometric model
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Code Name Credit (6)
BMA-220 Group Theory | 5-1-0

Course Objectives:
1) Students will be able to understand the concept of group theory.
2) Understand the properties of homomorphism and isomorphism.

Unit-1: Symmetries of a square, Dihedral groups, definition and examples of groups including permutation
groups and quaternion groups (illustration through matrices), elementary properties of groups.

Unit-11: Subgroups and examples of subgroups, centralizer, normalizer, center of a group, product of two
subgroups. Properties of cyclic groups, classification of subgroups of cyclic groups.

Unit-111: Cycle notation for permutations, properties of permutations, even and odd permutations, alternating
group, properties of cosets, Lagrange’s theorem and consequences including Fermat’s Little theorem.

Unit-1V: External direct product of a finite number of groups, normal subgroups, factor groups, Cauchy’s
theorem for finite abelian groups.

Unit-V: Group homomorphisms, properties of homomorphisms, Cayley’s theorem, properties of
isomorphisms.

Books Recommended

1. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson,2002.

2. M. Artin, Abstract Algebra, 2nd Ed., Pearson,2011.

3. Joseph A. Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publishing House, New Delhi,1999.
4. Joseph J. Rotman, An Introduction to the Theory of Groups, 4th Ed., Springer Verlag,1995.

5. I.N. Herstein, Topics in Algebra, Wiley Eastern Limited, India,1975.

Course outcomes:

1. Explain the concept of group homomorphism and the application of these
concepts
2. Be able to produce examples and counter examples examples illustrating the

mathematical concepts presented in the course.
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BMA-221 Theory of Real Functions 5-1-0

Course Objectives:

1) Students will be able to describe fundamental properties of continuous functions that lead to
the formal development of real analysis.

2) Appreciate how abstract ideas and regions methods in mathematical analysis can be applied to
important practical problems.

Unit-1: Limits offunctions( approdch), sequential criterion for limits, divergencecriteria.

Limit theorems, one sided limits. Infinite limits and limits at infinity. Continuous functions, sequential
criterion for continuity and discontinuity. Algebra of continuous functions.

Unit-11: Continuous functions on an interval, intermediate value theorem, location of roots theorem,
preservation of intervals theorem. Uniform continuity, non-uniform continuity criteria, uniform continuity
theorem.

Unit-111: Differentiability of a function at a point and in an interval, Caratheodory’s theorem, algebra of
differentiable functions. Relative extrema, interior extremum theorem.

Unit-1V: Rolle’s theorem, Mean value theorem, intermediate value property of derivatives, Darboux’s
theorem. Applications of mean value theorem to inequalities and approximation of polynomials.

Unit-V: Taylor’s theorem with Lagrange’s form of remainder, Taylor’s theorem with Cauchy’s form of
remainder, application of Taylor’s theorem to convex functions, relative extrema. Taylor’s series and
Maclaurin’s series expansions of exponential and trigonometric functions.

Books Recommended

1. R. Bartle and D.R. Sherbert, Introduction to Real Analysis, John Wiley and Sons,2003.

2. K.A. Ross, Elementary Analysis: The Theory of Calculus, Springer,2004.

3. A. Mattuck, Introduction to Analysis, Prentice Hall,1999.

4. S.R. Ghorpade and B.V. Limaye, A Course in Calculus and Real Analysis, Springer,2006.

Course outcomes:
1. Demonstrate an understanding of limits ad how that are used in sequences, series and
differentiation.
2. Construct rigorous mathematical proofs of basic results in real analysis.
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BMA-222 PDE and Systems of ODE 5-1-0

Course Objectives:
1.Introduce students to partial differential equations
2.Introduce students to how to solve linear Partial Differential with different methods

Unit-1: Partial Differential Equations — Basic concepts and Definitions, Mathematical Problems. First-Order
Equations: Classification, Construction and Geometrical Interpretation. Method of Characteristics for
obtaining General Solution of Quasi Linear Equations.

Unit-11:Canonical Forms of First-order Linear Equations. Method of Separation of Variables for solving first
order partial differential equations. Derivation of Heat equation, Wave equation and Laplace equation.

Unit-111: Classification of second order linear equations as hyperbolic, parabolic or elliptic. Reduction of
second order Linear Equations to canonical forms.

Unit-1V: Systems of linear differential equations, types of linear systems, differential operators, an operator
method for linear systems with constant coefficients, Basic Theory of linear systems in normal form

Unit-V: Homogeneous linear systems with constant coefficients: Two Equations in two unknown functions,
The method of successive approximations, the Euler method, the modified Euler method.

Books Recommended

1. Tyn Myint-U and Lokenath Debnath, Linear Partial Differential Equations for Scientists and Engineers, 4th
edition, Springer, Indian reprint,2006.

2. S.L. Ross, Differential equations, 3rd Ed., John Wiley and Sons, India,2004.

3. Martha L Abell, James P Braselton, Differential equations with MATHEMATICA, 3rd Ed.,Elsevier
Academic Press,2004.

Course outcomes:
1. Classify partial differential equations and transform into canonical form.
2. Solve linear partial differential equations of both first and second order.
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BMA-224 INFORMATION SECURITY 5-1-0

Course Objectives:
1. To give basic understanding about system security.

2. To understand the salient facets of information security basics and the basics of risk
management.

Unit-1: Overview of Security: Protection versus security; aspects of security—data integrity, data availability,
privacy; security problems, user authentication, Orange Book.

Unit-11: Security Threats: Program threats, worms, viruses, Trojan horse, trap door, stack and buffer overflow;
system threats- intruders; communication threats- tapping and piracy.

Unit-111: Cryptography: Substitution, transposition ciphers, symmetric-key algorithms-Data Encryption
Standard, advanced encryption standards, public key encryption - RSA; Diffie- Hellman key exchange.

Unit-1V: Digital signatures: Symmetric key signatures, public key signatures, message digests, public key
infrastructures.

Unit-V: Security Mechanisms: Intrusion detection, auditing and logging, tripwire, system-call monitoring.

Books Recommended

1. W. Stallings, Cryptography and Network Security Principles and Practices, 4th Ed., Prentice- Hall of India,
2006.

2. C. Pfleeger and S.L. Pfleeger, Security in Computing ,3rd Ed., Prentice-Hall of India,2007.

3. D. Gollmann, Computer Security, John Wiley and Sons, NY,2002.

4. J. Piwprzyk, T. Hardjono and J. Seberry, Fundamentals of Computer Security, Springer- Verlag
Berlin,2003.

5. J.M. Kizza, Computer Network Security, Springer,2007.

6. M. Merkow and J. Breithaupt, Information Security: Principles and Practices,
PearsonEducation, 2006.

Course Outcomes:

o To appreciate the difficulties that arise when valuable information needs to be shared

e To identify the five leading-edge resources that have up-to-date information on information
security.
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BMA-223 Logic and Sets 4-0-0

Course Objectives:

1.) Students will be able to explain the concepts of sets, relations and functions with a counter
example.

2.) To understand the difference between tautology and contradiction

Unit-1: Introduction, propositions, truth table, negation, conjunction and disjunction. Implications,
biconditional propositions, converse, contra positive and inverse propositions and precedence of
logicaloperators.

Unit-11: Propositional equivalence: Logical equivalences. Predicates and quantifiers: Introduction,
Quantifiers, Binding variables and Negations.

Unit-111:Sets, subsets, Set operations and the laws of set theory and Venn diagrams. Examples of finiteand
infinite sets.Finite sets and counting principle. Empty set, properties of empty set. Standardset
operations.Classes of sets. Power set of aset.

Unit-1V:Difference and Symmetric difference of two sets. Set identities, Generalized union and intersections.

Unit-V:Relation: Product set, Composition of relations, Types of relations, Partitions, Equivalence Relations
with example of congruence modulo relation, Partial ordering relations, nary relations.

Books Recommended

1. R.P. Grimaldi, Discrete Mathematics and Combinatorial Mathematics, Pearson
Education,1998.

2. P.R. Halmos, Naive Set Theory, Springer,1974.

3. E. Kamke, Theory of Sets, Dover Publishers,1950.

Course outcomes:
1. Students can formalise first-order properties with formulas of predicate logic.
2. Students can prove simple first-order properties about sets, relations and
functions using calculation style reasoning
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L-T-P Credits
BMA-229 NUMERICAL METHODS

4-0-0 |4

Course Objectives:

1) Derive appropriate numerical methods to solve algebraic and transcendental equations
2) Develop appropriate numerical methods to approximate a function

UNIT-1 ERRORS AND APPROXIMATIONS, SOLUTION OF NONLINEAR

EQUATIONS: Introduction to numbers and their accuracy; absolute, relative and percentage errors. Bisection method;
Regular false method; secant method; fixed point iteration method; Newton- Rap son method; convergence criteria of
methods.

UNIT-2 SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS :Gausselimination
Method; Gauss-Jordan method; UV factorization method; Jacobi’s iteration method; Gauss- Serial iteration method; .

UNIT-3 INTERPOLATION AND CURVE FITTING: Introduction to interpolation; Newton’s forward and backward
interpolation formulae; Gauss’s forward and backward interpolation formulae; Stirling formula; Lagrange interpolation;
Newton’s divided difference formula; Principle of least squares; curvefitting.

UNIT-4 NUMERICAL DIFFERENTIATION AND INTEGRATION: Numerical

Differentiation formulae: differentiation by using forward interpolation formula; backward interpolation formula; Stirling
formula; Newton-Cotes formula for numerical integration: Trapezoidal rule; Simpson's rules; Boole's rule and Weddle's
rule; Romberg’ method.

UNIT-5 NUMERICAL SOLUTION OF ORDINARY AND PARTIALDIFFERENTIAL
EQUATION:,Taylor series method; Euler method; Euler modified method; Runge kutta method; Milne’s  predictor -
corrector method; Adams-Bashforth method for finding solution of differentialequation.

BOOKS Recommended:

1) Grewal, B. S., “Numerical methods in Engineering andScience”.

2) M.K. Jain, S.R.K. lyengar and R.K. Jain, Numerical Methods for Scientific and Engineering Computation, 6th Ed.,
New age International Publisher, India,2007

3) Sastry, S.S.,” “ Introductory Methods of Numerical Analysis”.

4) Curtis F “Applied Numerical Analysis”.BooksRecommended

5) Brian Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education, India,2007.

Course outcomes:
1. Solve an algebraic or transcendental equation using an appropriate numerical
method
2. Approximate a function using an appropriate numerical method
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BMA-279 Numerical Methods Lab 0-0-2

List of Practical’s (Using any software)
(1) BisectionMethod.

(2) Newton Rap sonMethod.

(3) SecantMethod.

(4) Regular FalseMethod.

(5) LU decompositionMethod.

(6) Gauss-JacobiMethod.

(7) Gauss-SiebelMethod.

(8) Lagrange Interpolation or Newtoninterpolation.
(9) Simpson’srule.

(10) Trapezoidal Rule

Code Name Credits(6)
BMA-225 Riemann Integration and Series of |5-1-0
Functions

Course Objectives:

1) To describe a regular partition of an interval, a Riemann sum for a function on a given
interval (including the specific cases of left, right, and mid-point Riemann sums), and how they
can be used to approximate area.

2) Compute specific Riemann sums for a function on a given interval.

Unit 1:Riemann integration; inequalities of upper and lower sums; Riemann conditions of integrability.
Riemann sum and definition of Riemann integral through Riemann sums; equivalence of twodefinitions;

Unit 2:Riemann integrability of monotone and continuous functions, Properties of theRiemann integral;
definition and integrability of piecewise continuous and monotone functions.

Unit 3:Intermediate Value theorem for Integrals; Fundamental theorems of Calculus. Improper integrals;
Convergence of Beta and Gamma functions.Pointwise and uniform convergence of sequence of functions.

Unit 4:Theorems on continuity, derivability and integrability of the limit function of a sequence of functions.
Series of functions;Theorems on the continuity and derivability of the sum function of a series of functions;
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Cauchycriterion for uniform convergence and Weierstrass M-Test.

Unit 5:Limit superior and Limit inferior. Power series, radius of convergence, Cauchy Hadamard Theorem,
Differentiation and integration of power series; Abel’s Theorem; Weierstrass ApproximationTheorem.

Books Recommended

1. K.A. Ross, Elementary Analysis, The Theory of Calculus, Undergraduate Texts in

Mathematics, Springer (SIE), Indian reprint, 2004.

2. R.G. Bartle D.R. Sherbert, Introduction to Real Analysis, 3rd Ed., John Wiley and Sons (Asia) Pvt. Ltd.,
Singapore,2002.

3. Charles G. Denlinger, Elements of Real Analysis, Jones & Bartlett (Student Edition),2011.

Course outcomes:
1. Read and interpret an expression in sigma notation as the sum of a series of
numbers.
2. Express Riemann sums for a function f(x) on a given interval using sigma
notation, and identify a function and an interval which give rise to a given
Riemann sum in sigma notation.
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Code Name Credits(6)
BMA-226 Ring Theory and Linear Algebra I |5-1-Op

Course Objectives:

1. Students will have the capacity to work with the classes of rings and fields appearing in the
course, particularly specific calculations around finite fields and polynomials.

2. Be able to produce examples and counter examples illustrating the mathematical concepts
presented in the course.

Unit 1:Definition and examples of rings, properties of rings, subrings, integral domains and fields,
characteristic of a ring.

Unit 2:1deal, ideal generated by a subset of a ring, factor rings, operations on ideals, prime and maximal
ideals.

Unit 3: Ring homomorphisms, properties of ring homomorphisms, Isomorphism theorems I, Il and 111, field of
quotients.

Unit 4: Vector spaces, subspaces, algebra of subspaces, quotient spaces, linear combination of vectors, linear
span, linear independence, basis and dimension, dimension of subspaces.

Unit 5: Linear transformations, null space, range, rank and nullity of a linear transformation, matrix
representation of a linear transformation, algebra of linear transformations. Isomorphisms, Isomorphism
theorems, invertibility and isomorphisms, change of coordinate matrix.

Books Recommended:
1. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson,2002.

2. M. Artin, Abstract Algebra, 2nd Ed., Pearson,2011.
3. Stephen H. Friedberg, Arnold J. Insel, Lawrence E. Spence, Linear Algebra, 4th Ed., PrenticeHall of
India Pvt. Ltd., New Delhi, 2004.

4. Joseph A. Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publishing House, New
Delhi,1999.

S. Lang, Introduction to Linear Algebra, 2nd Ed., Springer, 2005.

Gilbert Strang, Linear Algebra and its Applications, Thomson,2007.

S. Kumaresan, Linear Algebra- A Geometric Approach, Prentice Hall oflndia,1999.

Kenneth Hoffman, Ray Alden Kunze, Linear Algebra, 2nd Ed., Prentice-Hall of India Pvt. Ltd.,1971.

D.A.R. Wallace, Groups, Rings and Fields, Springer Verlag London Ltd.,1998.

© 0N oo

Course outcomes:
1. Will be able to write the statements and proofs of important theorems and be
able to explain the key steps in proofs, sometimes with variation
2. Facility with the ring homomorphisms and presentations, and the application
of these in order to describe aspects of the intrinsic structure of rings ,both
abstractly and in specific examples
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Code Name Credits(4)
BMA-227 Graph Theory 4-0-0

Course Objectives:
1) It has a aim to know about different types of graph.

2) To understand Shortest Path.

Unitl: Definition, examples and basic properties of graphs, pseudo graphs, complete graphs Adjacency and
incidence matrices,.

Unit 2:Bi-partite graphs, isomorphism of graphs, paths and circuits, Eulerian circuits Paths, walks, cycles,
components, cut-edges, cut-vertices..

Unit-3:Hamiltonian cycles, the adjacency matrix, weighted graph,.

Unit4: Tree, Spanning trees, radius and diameter, Minimum spanning trees (Kruskal’s algorithm) ,travelling
salesman’s problem,shortest path.

Unit 5: Network flow problems, flows and source/sink cuts, Ford-Fulkerson algorithm, Max-flow min-cut
theorem. Vertex colorings, bounds on chromatic numbers, Dijkstra’s algorithm,Floyd-Warshall algorithm.

Books Recommended :
1. B.A. Davey and H.A. Priestley, Introduction to Lattices and Order, Cambridge University Press,

Cambridge,1990.

2. Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph Theory, 2nd Edition,
Pearson Education (Singapore) P. Ltd., Indian Reprint2003.

3. Rudolf Lidl and Gunter Pilz, Applied Abstract Algebra, 2nd Ed., Undergraduate Texts in Mathematics,
Springer (SIE), Indian reprint,2004.

Course outcomes:
1. Students will able to learn applications of matrix in graph.
2. It will help to understand Networking.
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Code Name Credit (6)
BMA-228 Application of Algebra 5-1-0

Course Objectives:
1. To recognize technical terms and appreciate some of the uses of algebra.
2. Multiply out brackets.

Unit 1:Balanced incomplete block designs (BIBD): definitions and results, incidence matrix of a BIBD,
construction of BIBD from difference sets, construction of BIBD using quadratic residues, difference set
families, construction of BIBD from finitefields.

Unit 2:Coding Theory: introduction to error correcting codes, linear cods, generator and parity check matrices,
minimum distance, Hamming Codes, decoding and cyclic codes.

Unit 3:Symmetry groups and color patterns: review of permutation groups, groups of symmetry and action of
a group on a set; colouring and colouring patterns, Polya theorem and pattern inventory, generating functions
for non-isomorphic graphs.

Unit 4:Special types of matrices: idempotent, nilpotent, involution, and projection tri diagonal matrices,
circulant matrices, Vandermonde matrices, Hadamard matrices, permutation and doubly stochastic matrices,
Frobenius- Konig theorem, Birkhoff theorem. Positive Semi-definite matrices: positive semi-definite matrices,
square root of a positive semi-definite matrix, a pair of positive semi-definite matrices, and their simultaneous
diagonalization. Symmetric matrices and quadratic forms: diagonalization of symmetric matrices, quadratic
forms, constrained optimization.

Unit 5: Applications of linear transformations: Fibonacci numbers, incidence models, and differential
equations. Least squares methods: Approximate solutions of'system of linear equations, approximate inverse of
an mxn matrix, solving a matrix equation using its normal equation, finding functions that approximate data.

Books Recommended:

1. 1. N. Herstein and D. J. Winter, Primer on Linear Algebra, Macmillan Publishing Company, New
York,1990.

2. S. R. Nagpaul and S. K. Jain, Topics in Applied Abstract Algebra, Thomson Brooks and Cole,
Belmont,2005.

3. Richard E. Klima, Neil Sigmon, Ernest Stitzinger, Applications of Abstract Algebra with Maple, CRC
Press LLC, Boca Raton,2000.

4. David C. Lay, Linear Algebra and its Applications. 3rd Ed., Pearson Education Asia, Indian
Reprint,2007.

Course Outcomes:
1. To recognize technical terms and appreciate some of the uses of algebra.
2. To collect like terms and simplify expressions term by term.

Semester —V

Scheme w.e.f. Academic Year 2016 - 17



J\“

LY

UNIVERSITY
chooscto know
Code Name Credit (6)
BMA-325 Multivariate Calculus 5-1-0

Course Objectives:

The goal of this chapter is to see that many quantities in various scientific fields depend
on more than one variable: the strength of the gravitational force between two bodies
depend on their masses and their distance apart.

The understand how the value of a multivariable function changes as one of its
independent variables is allowed to vary with all other variables fixed at constants

Unit 1: Functions of several variables, limit and continuity of functions of two variables Partial differentiation,
total differentiability and differentiability, sufficient condition for differentiability.

Unit 2:Chain rule for one and two independent parameters, directional derivatives, the gradient, maximal and
normal property of the gradient, tangent planes, Extrema of functions of two variables, method of Lagrange
multipliers, constrained voptimization problems, Definition of vector field, divergence and curl

Unit 3: Double integration over rectangular region, double integration over non-rectangular region,Double
integrals in polar co-ordinates, Triple integrals, Triple integral over a parallelepiped andsolid regions. Volume
by triple integrals, cylindrical and spherical co- ordinates.

Unit 4: Change of variables in double integrals and triple integrals. Line integrals, Applications of
lineintegrals: Mass and Work. Fundamental theorem for line integrals, conservative vector fields,independence
of path.

Unit 5: Green’s theorem, surface integrals, integrals over parametrically defined surfaces. Stoke’s theorem,
The Divergence theorem.

Books Recommended
1. G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi,2005.

2. M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education), Delhi,2007.

3. E. Marsden, A.J. Tromba and A. Weinstein, Basic Multivariable Calculus, Springer(SIE), Indian
reprint, 2005.

4. James Stewart, Multivariable Calculus, Concepts and Contexts, 2nd Ed., Brooks /Cole, Thomson
Learning, USA,2001.

Course outcomes:
1. Handle vectors fluently in solving problems involving the geometry of lines, curves,
planes, and surfaces in space.

2. Visualize and draw graphs of surfaces in space
Code Name Credit (6)
BMA-325 Multivariate Calculus 5-1-0
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Course Objectives:

The goal of this chapter is to see that many quantities in various scientific fields depend
on more than one variable: the strength of the gravitational force between two bodies
depend on their masses and their distance apart.

The understand how the value of a multivariable function changes as one of its
independent variables is allowed to vary with all other variables fixed at constants

Unit 1: Functions of several variables, limit and continuity of functions of two variables Partial differentiation,
total differentiability and differentiability, sufficient condition for differentiability.

Unit 2:Chain rule for one and two independent parameters, directional derivatives, the gradient, maximal and
normal property of the gradient, tangent planes, Extrema of functions of two variables, method of Lagrange
multipliers, constrained voptimization problems, Definition of vector field, divergence and curl

Unit 3: Double integration over rectangular region, double integration over non-rectangular region,Double
integrals in polar co-ordinates, Triple integrals, Triple integral over a parallelepiped andsolid regions. Volume
by triple integrals, cylindrical and spherical co- ordinates.

Unit 4: Change of variables in double integrals and triple integrals. Line integrals, Applications of
lineintegrals: Mass and Work. Fundamental theorem for line integrals, conservative vector fields,independence
of path.

Unit 5: Green’s theorem, surface integrals, integrals over parametrically defined surfaces. Stoke’s theorem,
The Divergence theorem.

Books Recommended

5. G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi,2005.

6. M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) Pvt. Ltd.
(Pearson Education), Delhi,2007.

7. E. Marsden, A.J. Tromba and A. Weinstein, Basic Multivariable Calculus, Springer(SIE), Indian
reprint, 2005.

8. James Stewart, Multivariable Calculus, Concepts and Contexts, 2nd Ed., Brooks /Cole, Thomson
Learning, USA,2001.

Course outcomes:
2. Handle vectors fluently in solving problems involving the geometry of lines, curves,
planes, and surfaces in space.
2. Visualize and draw graphs of surfaces in space
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Code Name Credit (6)
BMA-327 Analytical Geometry 5-1-0

Course Objectives:

Model spatial problems with vectors, lines, planes, curves and surfaces in space. The use
of differentiation for vector-valued functions to compute tangent lines and also
differentiation for multivariate functions to find extrema and rates of change. This course | Unit
Is use iterated integrals to measure areas, compute volumes and find centers of mass

1:Transformation of axes in two dimensions: Shifting of origin, rotation of axes,invariants.

Unit 2: Pair of Straight Lines : Joint equation of pair of straight lines and angle between them, Condition of
parallelism and perpendicularity, Joint equation of the angle bisectors, Joint equation of lines joining
origin to the intersection of a line and a curve. Skew lines and shortest distance between skew lines

Unit 3:Circle : General equation of circle, Circle through intersection of two lines, tangents, normals, chord of

contact, pole and polar, pair of tangents from a point, equation of chord in terms of mid-point, angle of

intersection and orthogonality, power of a point w.r.t. circle, radical axis, co-axial family of
circles, limiting points.

Unit 4: Conic : General equation of a conic, tangents, normals, chord of contact, pole and polar, pair of
tangents from a point, equation of chord in terms of mid-point, diameter.

Unit 5:Conjugate diameters of ellipse and hyperbola, special properties of parabola, ellipse and hyperbola,
conjugate hyperbola, asymptotes of hyperbola, rectangular hyperbola. Indentification of conic in general
second degree equations.Equation of a sphere in different forms, plane section of a sphere, Equation of a circle.
Sphere through a given circle. Intersection of a sphere and a line.Equation of tangent plane to standard sphere
and general sphere.

Books Recommended
1. S. L. Loney : The Elements of Coordinate Geometry, Macmillan and Company, London, 2 nd Edition
2007.
2. P.K. Jain and Khalil Ahmad : A Text Book of Analytical Geometry of Two Dimensions, Wiley  Eastern
Ltd., 1999.
3. Erwin Kreyszig : Advanced Engineering Mathematics, John Wiley &Sons,1999.
4. Gorakh Prasad and H.C. Gupta : Text Book on Coordinate Geometry, Pothishala Pvt. Ltd., Allahabad,1955.

Course outcomes:
1. Construct and apply symbolic and graphical representations of functions
2. Model real-life problems mathematically

3. Use technology appropriately to analyze mathematical problems
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Code Name Credit (6)
BMA-328 Probability Theory 5-1-0

Course Objectives:

We will study about the Basic probability axioms and rules and the moments of discrete
and continuous random variables as well as be familiar with common named discrete and
continuous random variables. Provide the knowledge about discrete time Markov chain .

Unit 1: Sample space, probability axioms, real random variables (discrete and continuous), cumulative
distribution function, probability mass/density functions, mathematical expectation, moments Mathematical
Expectations: Definition, Expected value of random variable, expected value of function of a random
variable, properties of expectations.

Unit 2: Moment generating function, characteristic function, discrete distributions: uniform, binomial,Poisson,
geometric, negative binomial.

Unit 3: Continuous distributions: uniform, normal, exponential. Joint cumulative distribution function and its
properties, joint probability density functions, marginal and conditional distributions.

Unit 4: Expectation of function of two random variables, conditional expectations, independent random
variables, bivariate normal distribution, joint moment generating function (jmgf) and calculation of
covariance(from jmgf).

Unit 5:Chebyshev’s inequality, statement and interpretation’of (weak) law of large numbers and strong law of
large numbers, Central Limit theorem for independent and identically distributed random variables with finite
variance, Markov Chains, Chapman-Kolmogorov equations, classification ofstates.

BooksRecommended

1. Robert V. Hogg, Joseph W. McKean and Allen T. Craig, Introduction toMathematical Statistics,

Pearson Education, Asia,2007.

2. Irwin Miller and Marylees Miller, John E. Freund, Mathematical Statistics with Applications, 7th Ed.,
Pearson Education, Asia,2006.

Course outcomes:
1. How to derive the probability density function of transformations of random variables
and use these techniques to generate data from various distributions
2. Discrete time Markov chains and methods of finding the equilibrium probability

distributions

3. How to translate real-world problems into probability models
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Code Name Credit (6)
BMA-329 Metric Spaces and Complex | 5-1-0

Analysis

Course Objectives:

Students will have been introduced to point-set topology and will know the central importance of
complex variables in analysis. Students will have grasped a deeper understanding of
differentiation and integration in this setting and will know the tools and results of complex
analysis including Cauchy's Theorem, Cauchy's integral formula, Liouville's Theorem, Laurent's
expansion and the theory of residues

Unit 1:Metric spaces: definition and examples. Sequences in metric spaces, Cauchy sequences. Complete
Metric Spaces. Open and closed balls, neighbourhood, open set, interior of a set. Limit point of a set, closed
set, diameter of a set, Cantor’s theorem. Subspaces, dense sets, separablespace, closure of a subset of a metric
spaces.

Unit 2:Continuous mappings, sequential criterion and other characterizations of continuity. Uniform
continuity. Homeomorphism, Contraction mappings, Banach Fixed point Theorem.Connectedness, connected
subsets of R.

Unit 3:Limits, Limits involving the point at infinity, continuity. Properties of complex numbers, regions in the
complex plane, functions of complex variable, mappings.Derivatives, differentiation formulas, Cauchy-
Riemann equations, sufficient conditions for differentiability. Analytic functions, examples of analytic
functions, exponential function, Logarithmic function; trigonometric function, derivatives of functions.

Unit 4:Definite integrals of functions. Contours ,Contour integrals and its examples, upper bounds for moduli
of contour integrals. Cauchy-Goursat theorem, Cauchy integral formula.Liouville’s theorem and the
fundamental theorem of algebra.

Unit 5: Convergence of sequences andseries, Taylor series and its examples.Laurent series and its examples,
absolute and uniform convergence of power series.

Books Recommended

1. Satish Shirali and Harikishan L. VVasudeva, Metric Spaces, Springer Verlag, London,2006.
2. S. Kumaresan, Topology of Metric Spaces, 2nd Ed., Narosa Publishing House,2011.

3. G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill,2004.

4. James Ward Brown and Ruel V. Churchill, Complex Variables and Applications, 8th Ed., McGraw —
Hill International Edition,2009.

5. Joseph Bak and Donald J. Newman, Complex Analysis, 2nd Ed., Undergraduate Texts in
Mathematics, Springer-Verlag New York, Inc., NewYork,1997.
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Course outcomes:

1. Explain the fundamental concepts of real analysis and their role in modern
mathematics and applied contexts
2. Demonstrate accurate and efficient use of complex analysis techniques

Code Name Credit (6)
BMA-330 Ring Theory and Linear 5-1-0
Algebra Il
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Course Objectives:

Demonstrate understanding of the idea of a group, a ring and an integral domain, and be aware of
examples of these structures in mathematics. Appreciate the significance of unique factorization in
rings and integral domains. To learn the basic terminology and results concerning abstract algebra

Unit 1:Polynomial rings over commutative rings, division algorithm and consequences, principal ideal
domains, factorization of polynomials, reducibility tests, irreducibility tests.

Unit 2:Eisenstein criterion,unique factorization in Z[x]. Divisibility in integral domains, irreducibles, primes,
uniquefactorization domains.

Unit 3:Dual spaces, dual basis, double dual, transpose of a linear transformation and its matrix in the dual
basis, annihilators, Eigen spaces of a linear operator, diagonalizability, invariant subspaces and Cayley-
Hamilton theorem, the minimal polynomial for a linear operator.

Unit 4:Inner product spaces and norms, Gram-Schmidt orthogonalisation process, orthogonal Complements.

Unit 5:Bessel’s inequality, the adjoint of a linear operator, Least Squares Approximation, minimal solutions to
systems of linear equations, Normal and self-adjoint operators.

Books Recommended

1. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson,2002.

2. M. Artin, Abstract Algebra, 2nd Ed., Pearson,2011.

3. Joseph A. Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publishing House,1999.

4. Stephen H. Friedberg, Arnold J. Insel, Lawrence E. Spence, Linear Algebra, 4th Ed., Prentice- Hall of India
Pvt. Ltd., New Delhi,2004.

5. S. Lang, Introduction to Linear Algebra, 2nd Ed., Springer,2005.

6. Gilbert Strang, Linear Algebra and its Applications, Thomson,2007.

5. S. Kumaresan, Linear Algebra- A Geametric Approach, Prentice Hall of India,1999.

6. Kenneth Hoffman, Ray Alden Kunze, Linear Algebra, 2nd Ed., Prentice-Hall of India Pvt.Ltd.,1971.

Course outcomes:
1. Students completing this course will be able to find the null space of a matrix and represent
it
2. Apply the theory in the course to solve a variety of problems at an appropriate level of
difficulty.
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Code Name Credit (6)
BMA-331 Linear Programming 5-1-0

Course Objectives:

1. Evaluate the computational performance of search, satisfaction, optimization and
learning algorithms.
2. Apply search, satisfaction, optimization and learning algorithms to real world problems

Unit 1:Introduction to linear programming problem, Theory of simplex method, optimality and unboundedness,
the simplex algorithm, simplex method in tableau format, Interior point methods.

Unit 2:Introduction to artificial variables, two-phase method, Big-M method and their comparison. Duality,
formulation of the dual problem, primal-dual relationships, economic interpretation of the dual.

Unit 3: Transportation problem and its mathematical formulation, northwest-corner method least cost method
and Vogel approximation method for determination of starting basic solution, algorithm for solving
transportation problem.

Unit 4: Assignment problem and its mathematical formulation, Hungarian method for solving assignment
problem .Network flow problems.

Unit 5: Game theory: formulation of two person zero sum games, solving two person zero sum games,games
with mixed strategies, graphical solution procedure, linear programming solution ofgames.Algebraic and
graphical methods

Books Recommended

1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali, Linear Programming and Network Flows, 2nd
Ed., John Wiley and Sons, India,2004.

2. F.S. Hillier and G.J. Lieberman, Introduction to Operations Research, 9th Ed., Tata McGraw Hill,
Singapore,2009.

3. Hamdy A. Taha, Operations Research, An Introduction, 8th Ed., Prentice-Hall India,2006.

4. G. Hadley, Linear Programming, Narosa Publishing House, New Delhi,2002.

Course outcomes:
1. Describe at an intuitive level the process of artificial intelligence and operations research: a
real-time cycle of problem understanding, formulation, solution and implementation
2. Formulate simple reasoning, learning and optimization problems, in terms of the

representations and methods presented.

| Code | Name | Credit (6)
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Course Objectives:

Develop within the student an understanding of the scientific processes and theories designed to
provide answers to the questioning mind. Apply calculus techniques in solving problems.

Unit 1:Moment of a force about a point and an axis, couple and couple moment, Moment of a couple about a
line, resultant of a force system, distributed force system, free body diagram, free body involving interior
sections, general equations of equilibrium, two point equivalent loading, problems arising from structures,
static indeterminacy.

Unit 2:Laws of Coulomb friction, application to simple and complex surface contact friction
problems,transmission of power through belts, screw jack, wedge, first moment of an area and the centroid,
other centers.

Unit 3 :Theorem of Pappus-Guldinus, second moments and the product of area of
a plane area, transfer theorems, relation between second moments and products of area, polar moment of area,
principal axes.

Unit 4:Conservative force field, conservation for mechanical energy, work energy equation, kinetic energy and
work kinetic energy expression based on center of mass, moment of momentum equation for a single particle
and a system of particles, translation and rotation of rigid bodies.

Unit 5: Chasles’ theorem, general relationship between time derivatives of a vector for different references,
relationship between velocities of a particle for different references, acceleration of particle for different
references.

Books Recommended

1. 1.H.ShamesandG.KrishnaMohanRao,EngineeringMechanics: StaticsandDynamics,

(4thEd.), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi, 2009.

2. R.C. Hibbeler and Ashok Gupta, Engineering Mechanics: Statics and Dynamics, 11th Ed., Dorling
Kindersley (India) Pvt. Ltd. (Pearson Education),Delhi.

Course outcomes:

1. | Determine the resultant of a system of forces

2. | Students will learn Law of Coulomb

Scheme for B.Sc. Hons. (Physics)
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B.Sc. Hons.(Physics) Semester I
SN | Course Code Course Name Felees Credits
L | T|P
. | BPH-120 Mathematical Physics-I 4 10| 0 4
2 BPH-121 Mechanics 4 0 0 4
3 BMA-111 Calculus 5 1 0 6
4 EM-101 Communication Skill-I 3 0 0 3
5 | BPH-170 MathematicalPhysics-1 Lab 0| 0| 4 2
6 BPH-171 Mechanics Lab 0 0 4 2
7 PD-191A Hobby Club 0 1 0 1
Total | 16 | 2 8 22
B.Sc. Hons.( Physics) Semester I
SN | Course Code Course Name Fefloes Credits
L | T|P
1 BPH-122 Electricity and Magnetism 4 0 0 4
2 BPH-123 Waves and Optics 4 0 0 4
3 BCH-115 Physical Chemistry 4 0 0 4
4 CEA-101A Environmental Science 3 0 0 3
5 BPH-172 Electricity and Magnetism Lab 0 0 4 2
6 BPH-173 Waves and Optics Lab 0 0 4 2
7 BCH-165 Physical Chemistry Lab 0 0 4 2
8 PD-192A Hobby Club 0 1 0 1
Total | 15 | 1 | 12 22
B.Sc. Hons.( Physics) Semester i
SN | Course Code | Course Name Periods Credits
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1 BPH-220 Thermal Physics 4 0 0 4
2 BPH-221 Digital System and Applications 4 0 0 4
3 | BPH-222 Mathematical Physics- 1 4 1 0] o 4
4 BPH-223 Applied Optics 4 0 0 4
5 | BCS-201 Computer Science 3 100 3
6 BPH-123 Thermal Physics Lab 0 0 4 2

7 BPH-271 Digital System and Applications Lab 0 0 4
8 BPH-272 Mathematical Physics- 1l Lab 0 0 4 2
9 | BCS-251 Computer Science 0 110 1
Total | 19 | 1 | 12 26
B.Sc. Hons.( Physics) Semester v

SN | Course Code Course Name Periods Credits

L | T|P
1 BPH-224 Elements of Modern Physics 4 0 0 4
2 BPH-225 Analog System and Applications 4 0 0 4
3 BPH-226 Mathematical Physics-I1I 4 0 0 4
4 BCH-220 Inorganic Chemistry/Co-ordination Chemistry 4 0 0 4
5 BMA-232 Numerical Methods 5 1 0 6
6 PD-293A PDP 0 1 0 1
7 BPH-276 Mathematical Physics-I11 0 0 4 2
3 BPH-274 Elements of Modern Physics 0 0 4 2
9 BPH-275 Analog System and Applications 0 0 4 2
10 | BPH-270 GE-04 Lab/Inorganic Lab 0 0 4 2
Total | 21 | 2 | 16 31

Scheme w.e.f. Academic Year 2016 - 17




)

=
LINGAYA'S
UNIVERSITY
chooscto know
B.Sc. Hons.( Physics) Semester \Y/
SN | Course Code Course Name Felees Credits
L | T|P
1 BPH-320 Quantum Mechanics and Applications 4 0 0 4
2 BPH-321 Solid State Physics 4 0 0 4
3 BPH-322 Physics of Devices and Communications 4 0 0 4
4 | BPH-323 Nuclear and Particle Physics 5|10 6
5 BPH-370 Quantum Mechanics and Applications-Lab 0 0 4 2
6 BPH-371 Solid State Physics-Lab 0 0 4 2
7 BPH-372 Physics of Devices and Communications-Lab 0 0 4 2
8 PD-392 PDP 0 1 0 1
Total | 17 | 2 | 12 25
B.Sc. Hons.( Physics) Semester VI
Periods .
SN | Course Code Course Name Credits
L | T|P
1 BPH-324 Electro-Magnetic Theory 4 0 0 4
2 BPH-325 Statistical Mechanics 4 0 0 4
3 BPH-326 Nano-Materials and Applications 4 0] O 4
4 BPH-327 Biophysics 4 0 0 4
5 BPH-374 Electro-Magnetic Theory Lab 0 0 2 1
6 BPH-375 Statistical Mechanics Lab 0 0 4 2
7 BPH-376 Nano-Materials and Applications Lab 0 0 2 1
8 BPH-377 Dissertation& Seminar 0 2 0
Total | 16 | 2 8 22
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Syllabus for Ph.D. (Physics)

Semester - |
SUBJECT NAME: MATHEMATICAL PHYSICS-I

SUBJECT CODE: BPH-120

Course Objectives:

The emphasis of course is on applications in solving problems of interest to physicists. The students are to be
examined entirely on the basis of problems, seen and unseen.

Unit- I: Calculus

Recapitulation: Limits, continuity, average and instantaneous quantities, differentiation. Plotting functions. Intuitive ideas of
continuous, differentiable, etc. functions and plotting of curves. Approximation: Taylor and binomial series (statements

only).

First Order Differential Equations and Integrating Factor.(6 Lectures) Second Order Differential equations Homogeneous
Equations with constant coefficients. Wronskian and general solution. Statement of existence and Uniqueness Theorem for
Initial Value Problems. Particular Integral. (12 Lectures)

Calculus of functions of more than differentials. Integrating factor, with Lagrange Multipliers. (6 Lectures) one variable:
Partial derivatives, exact and inexact simple illustration. Constrained Maximization using.

Unit-11: Vector Calculus:

Recapitulation of vectors: Properties of vectors under rotations. Scalar product and its invariance under rotations. Vector
product, Scalar triple product and their interpretation in terms of area and volume respectively. Scalar and Vector fields.(5
Lectures).

Vector Differentiation: Directional derivatives and normal derivative. Gradient of a scalar field and its geometrical
interpretation. Divergence and curl of a vector field. Del and Palladian operators. Vector identities, Gradient, divergence,
curl and Laplacian in spherical and cylindrical coordinates. (10 Lectures)

Unit-111: Vector Integration:

Ordinary Integrals of Vectors. Multiple integrals, Jacobean.Notion of infinitesimal line, surface and volume elements. Line,
surface and volume integrals of Vector fields. Flux of a vector field. Gauss' divergence theorem, Green's and Stokes
Theorems and their applications (no rigorous proofs). (14 Lectures)

Unit-1V: Orthogonal Curvilinear Coordinates:

Orthogonal Curvilinear Coordinates. Derivation of Gradient, Divergence, Curl and Laplacian in Cartesian, Spherical and
Cylindrical Coordinate Systems. (5 Lectures)
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Unit-V: Probability & Dirac Delta function and its properties:

Independent random variables: Probability distributions functions, binomial, Gaussian, and Possion, with examples, Mean
and Variance

Definition of Dirac delta function.Representation as limit of Gaussian function and rectangular function. Properties of Dirac
delta function. (2 Lectures)

Reference Books:

- Mathematical Methods for Physicists, G.B. Arfken, H.J. Weber, F.E. Harris, 2013, 7"Edn., Elsevier.

- An introduction to ordinary differential equations, E.A. Coddington, 2009, PHI learning

- Differential Equations, George F. Simmons, 2007, McGraw Hill.

- Mathematical Tools for Physics, James Nearing, 2010, Dover Publications.

- Mathematical methods for Scientists and Engineers, D.A. McQuarrie, 2003, Viva Book

- Advanced Engineering Mathematics, D.G. Zill and W.S. Wright, 5 Ed., 2012, Jones and Bartlett
Learning

- Advanced Engineering Mathematics, Erwin Kreyszig, 2008, Wiley India.

- Essential Mathematical Methods, K.F.Riley & M.P.Hobson, 2011, Cambridge Univ. Press

Course outcomes:

In this course the students should learn to master the tools from vector and calculus analysis that are important
prerequisites for other theoretical physics courses like electrodynamics or continuum mechanics.

This module have initial- and boundary value problems for linear partial differential equations which are
important in electrodynamlcs quantum mechanlcs etc. The students should learn to formulate specific physics
umerical

methods to solve such models and to give physical mterpretatlons of the squtlons of such models

SUBJECT NAME: MATHEMATICAL PHYSICS-1 LAB

SUBJECT CODE: BPH-170

The aim of this Lab is not just to teach computer programming and numerical analysis

but to emphasize its role in solving problems in Physics.

- Highlights the use of computational methods to solve physical problems

- The course will consist of lectures (both theory and practical) in the Lab

- Evaluation done not on the programming but on the basis of formulating the problem

- Aim at teaching students to construct the computational problem to be solved

- Students can use any one operating system Linux or Microsoft Windows and programming language
MATLAB or Scilab.
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Topics Description with Applications

Introduction and Overview

Computer architecture and organization, memory and
Input/output devices

Basics of scientific computing

Binary and decimal arithmetic, Floating point numbers,
algorithms, Sequence, Selection and Repetition, single
and double precision arithmetic, underflow &overflow-
emphasize the importance of making equations in terms
of dimensionless variables, Iterative methods

Errors and error Analysis

Truncation and round off errors, Absolute and relative
Errors, Floating point computations.

EXP-1 Mat Lab Programs:

EXP-2 Random number generation

Exp-3 Solution of Algebraic and
Transcendental

equations by Bisection, Newton
Raphson

and Secant methods

Sum & average of a list of numbers, largest of a given
list of numbers and its location in the list, sorting of
numbers in ascending descending order, Binary search

Area of circle, area of square, volume of sphere, value
of Pi

Solution of linear and quadratic equation, solving

o a I [(Sina)/a]2 in optics

Exp-4 Interpolation Method

Exp-5 Solution of ordinary differential

Evaluation of trigonometric function e.g.

sin{J,cos(], tan(]
First order differential equation

Equation

O Radioactive decay

Exp-6 First order differential
equation

0 Current in RC,LC Circuits and DC circuits

» Differntial equation describing the motion of a
Pendulum

Exp-7 Programs:

Sum and average of a list of numbers, largest of a given
list of number, sorting of numbers in ascending and
Descending order.

Exp-8 Ploting

Basic curve and their fitting
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Note: Each student is required to perform at least seven experiments.

Referred Books:

~  Introduction to Numerical Analysis, S.S. Sastry, 5" Edn. , 2012, PHI Learning Pvt. Ltd.
~ Numerical Recipes in C: The Art of Scientific Computing, W.H. Pressetal, 3"
Edn. , 2007, Cambridge University Press. ) )
~ Afirst course in Numerical Methods, U.M. Ascher & C. Greif, 2012, PHI Learning.
g E!je_mentary Numerical Analysis, K.E. Atkinson,3"“Edn., 2007, Wiley India
ition,
g yugnerical Methods for Scientists & Engineers, R.W. Hamming, 1973, Courier Dover
ub.
* An Introduction to computational Physics, T.Pang, 2nd Edn.
» 2006,Cambridge Univ. Press

Course outcomes: -

1. Students will demonstrate proficiency in mathematics and the mathematical concepts needed for a proper
understanding of physics.

2. Students will demonstrate knowledge of classical mechanics, electromagnetism, quantum mechanics, and thermal
physics, and be able to apply this knowledge to analyze a variety of physical phenomena.

3. Students will show that they have learned laboratory skills, enabling them to take measurements in a physics
laboratory and analyze the measurements to draw valid conclusions.

4. Students will be capable of oral and written scientific communication, and will prove that they can think critically
and work independently.

SUBJECT NAME: MECHANICS

SUBJECT CODE: BPH-121

Course Objectives:

To acquire skills allowing the student to identify and apply formulas of optics and wave physics using course
literature.

To be able to identify and illustrate physical concepts and terminology used in optics and to be able to explain
them in appropriate detail.

To be able to make approximate judgments about optical and other wave phenomena when necessary.

To acquire skills allowing the student to organize and plan simpler laboratory course experiments and to
prepare an associated oral and written report

Unit-l Fundamentals of Dynamics:Reference frames. Inertial frames; Galileantransformations; Galilean invariance.

Review of Newton’s Laws of Motion. Dynamics of a system of particles. Centre of Mass. Principle of conservation of

momentum. Impulse.

Non-inertial frames and fictitious forces.Uniformly rotating frame.Laws of Physics in rotating coordinate
systems.Centrifugal force.Coriolis force and its applications.Components of Velocity and Acceleration in
Cylindrical and Spherical Coordinate Systems.(10 Lectures)
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Unit-11_Special Theory of Relativity:Michelson-Morley Experiment and its outcome.Postulates of Special
Theory of Relativity.Lorentz Transformations.Simultaneity and order of events.Lorentz contraction.Time
dilation.Relativistic transformation of velocity, frequency and wave number.Relativistic addition of velocities.
Variation of mass  with  velocity. Massless  Particles.Mass-energy  Equivalence.Relativistic
Kinematics.Transformation of Energy and Momentum. Energy-Momentum Four Vector. (1Lectures)

Unit-111 Work Energy and Collisions:Work and Kinetic Energy Theorem. Conservativeand non-conservative
forces. Potential Energy. Energy diagram.Stable and unstable equilibrium.Elastic potential energy. Force as
gradient of potential energy. Work & Potential energy.Work done by non-conservative forces.Law of
conservation of Energy.(4 Lectures)

Elastic and inelastic collisions between particles. Centre of Mass and Laboratory frames. (3Lectures)

Unit-1V: Rotational Dynamics and Elasticity: Angular momentum of a particle and systemof particles.
Torque.Principle of conservation of angular momentum.Rotation about a fixed axis.Moment of
Inertia.Calculation of moment of inertia for rectangular, cylindrical and spherical bodies.Kinetic energy of
rotation. Motion involving both translation and rotation.(12 Lectures)

Elasticity: Relation between Elastic constants. Twisting torque on a Cylinder or Wire.

Unit-V: Gravitation, Central Force Motion and Oscillations:Law of gravitation.Gravitational potential
energy.Inertial and gravitational mass.Potential and field due to spherical shell and solid sphere.(3 Lectures)

Motion of a particle under a central force field. Two-body problem and its reduction to one-body problem and its
solution.Kepler’s Laws.Satellite in circular orbit and applications.

Geosynchronous orbits. Weightlessness.Basic idea of global positioning system (GPS). (6 Lectures)

Oscillations: SHM: Simple Harmonic Oscillations. Differential equation of SHM and its solution.Kinetic energy,
potential energy, total energy and their time-average values.Damped oscillation. Forced oscillations: Transient and
steady states; Resonance, sharpness of resonance; power dissipation and Quality Factor. (7 Lectures)

Reference Books:

An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw-Hill.

*  Mechanics, Berkeley Physics, vol.1, C.Kittel, W.Knight, et.al. 2007, Tata McGraw-Hill.

*  Physics, Resnick, Halliday and Walker 8/e. 2008, Wiley.

Analytical Mechanics, G.R: Fowles and G.L. Cassiday. 2005, Cengage Learning.

Feynman Lectures, Vol. I, R.P.Feynman, R.B.Leighton, M.Sands, 2008, Pearson Education
Introduction to Special Relativity, R. Resnick, 2005, John Wiley and Sons.

University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.

*  Mechanics, D.S. Mathur, S. Chand and Company Limited, 2000

*  University Physics. F.W Sears, M.W Zemansky, H.D Young 13/e, 1986, Addison Wesley
Physics for scientists and Engineers with Modern Phys., J.W. Jewett, R.A. Serway, 2010, Cengage Learning
Theoretical Mechanics, M.R. Spiegel, 2006, Tata McGraw Hill
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Course outcomes: Students will be able to articulate and describe:

Relative motion. Inertial and non inertial reference frames.

Parameters defining the motion of mechanical systems and their degrees of freedom.
Study of the interaction of forces between solids in mechanical systems.

Centre of mass and inertia tensor of mechanical systems.

Newton’s laws of motion and conservation principles.

Application of the vector theorems of mechanics and interpretation of their results.
Introduction to analytical mechanics as a systematic tool for problem solving.

Use of mechanical simulation software.

SUBJECT NAME: MECHANICS LAB

Noga~whE

SUBJECT CODE: BPH-171

Measurements of length (or diameter) using vernier caliper, screw gauge and travelling microscope.
To study the random error in observations.

To determine the height of a building using a Sextant.

To study the Motion of Spring and calculate (a) Spring constant, (b) g and (c) Modulus of rigidity.
To determine the Moment of Inertia of a Flywheel.

To determine g and velocity for a freely falling body using Digital Timing Technique

To determine Coefficient of Viscosity of water by Capillary Flow Method (Poiseuille’s method).
To determine the Young's Modulus of a Wire by Optical Lever Method.

To determine the Modulus of Rigidity of a Wire by Maxwell’s needle.

10 To determine the elastic Constants of a wire by Searle’s method.

11. To determine the value of g using Bar Pendulum.

12. To determine the value of g using Kater’s Pendulum.

©COoNorwWdE

Note: Each student is required to perform at least seven experiments:
Reference Books
Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing House

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, Heinemann Educational
Publishers.

Course outcomes: Students will be able to articulate and describe:
1. Design and conduct experiments, test hypotheses, analyze and interpret data in Physics areas .

SUBJECT NAME: Calculus (With Elective)

SUBJECT CODE: BMA-111

Course Objectives:
1 Understand the major problems of differential and integral calculus.

1 Appreciate how calculus allows us to solve important practical problems in an optimal way.
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Unit-1: Limit &Continuity:The real line and its geometrical representation;e-otreatment of limitand continuity;
Properties of limit and classification of discontinuities; Properties of continuous functions.

Unit-2: Differentiability:Successive differentiation; Leibnitz Theorem; Statement of Rolle'sTheorem; Mean
Value Theorem; Taylor and Maclaurin's Theorems; Indeterminate forms.

Unit 3: Applications of Differentiation:Asymptotes; Concavity, convexity and points of inflection;Curvature;
Extrema; elementry curves, tangent and normal in parametric form; Polar Coordinates.

Unit-4: Partial Differentiation: Limits and continuity of functions of two variables; Partial derivatives; Taylor’s theorem and
Maclaurin’s Theorem for function of two variable; Maxima and minima for function of two variable.

Unit-5: Double and triple integrals; Change of order in double integrals. Application of Integration
length of a curve; Arc length as a parameter; Evoute & Envelope; Volumes and surface areas of solids of revolution.
Reference Books:
1. Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd. Allahabad, 2000.
2. Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2000.
3. Gabriel Klambauer, Mathematical Analysis, Marcel Dekkar Inc. New York 1975.

4. Shanti Narayan, Elements of Real Analysis, S. Chand & Company, New Delhi. 5Shanti Narayan, A Text Book of Vector
Calculus, S. Chand & Company, New Delhi.

5. G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005.

6. M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) P. Ltd. (Pearson Education),
Delhi, 2007.

7. H. Anton, I. Bivens and S. Davis, Calculus, 7th Ed., John Wiley and Sons (Asia) P. Ltd.,Singapore, 2002.

Course outcomes

. Interpret a function from an algebraic, numerical, graphical and verbal perspective and extract
information relevant to the phenomenon modeled by the function

. Calculate the limit of a function at a point numerically and algebraically using appropriate techniques
including L’Hospital’s rule
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Semester - |1
SUBJECT NAME: ELECTRICITY AND MAGNETISM

SUBJECT CODE: BPH-122

Course Objectives:
This module discusses the basic phenomena of electricity and magnetism as they relate to effects animation.

Unit-1 Electric Field and Electric Potential

Electric field: Electric field lines. Electric flux.Gauss’ Law with applications to charge distributions with
spherical, cylindrical and planar symmetry.(6 Lectures)

Conservative nature of Electrostatic Field.Electrostatic Potential.Laplace’s and Poisson equations.The
Uniqueness Theorem.Potential and Electric Field of a dipole. Force and Torque on a dipole. (6 Lectures)

Electrostatic energy of system of charges.Electrostatic energy of a charged sphere.Conductors in an
electrostatic Field. Surface charge and force on a conductor. Capacitance of a system of charged
conductors.Parallel-plate capacitor.Capacitance of an isolated conductor. Method of Images and its
application to: (1) Plane Infinite Sheet and (2) Sphere. (10 Lectures).

Unit-11 Dielectric Properties of Matter:Electric Field in matter. Polarization, PolarizationCharges.Electrical
Susceptibility and Dielectric Constant. Capacitor (parallel plate, spherical, cylindrical) filled with dielectric.
Displacement vector D. Relations between E, P and D. Gauss’ Law in dielectrics.(8 Lectures)

Unit-111 Magnetic Field:Magnetic force between current elements and definition ofMagnetic FieldB. Biot-

Savart’s Law and its simple applications: straight wire and circular loop. Current Loop as a Magnetic Dipole and
its Dipole Moment (Analogy with Electric Dipole). Ampere’s Circuital Law and its application to (1) Solenoid and
(2) Toroid. Properties of B: curl and divergence. Vector Potential. Magnetic Force on (1) point charge (2) current
carrying wire (3) between current elements. Torque on a current loop in a uniform Magnetic Field. (9 Lectures)

Unit-1V Electromagnetic Induction & Ballistic Galvanometer:Faraday’s Law. Lenz’sLaw.Self Inductance and

Mutual Inductance.Reciprocity Theorem. Energy stored in a Magnetic Field. Introduction to Maxwell’s Equations.
Charge Conservation and Displacement current. (6 Lectures)

Torque on a current Loop. Ballistic Galvanometer: Current and Charge Sensitivity.Electromagnetic damping.
Logarithmic damping.(6 Lectures)

Unit-V Electrical Circuits & Network theorems: AC Circuits: Kirchhoff’s laws for AC circuits. Complex
Reactance and Impedance. Series LCR Circuit: (1) Resonance, (2) Power Dissipation and (3) Quality Factor, and
(4) Band Width. Parallel LCR Circuit.ldeal Constant-voltage and Constant-current Sources. Network Theorems:
Thevenin theorem, Norton theorem, Superposition theorem,, Maximum Power Transfer theorem. (4 Lectures)

Reference Books:
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- Electricity, Magnetism & Electromagnetic Theory, S. Mahajan and Choudhury, 2012, Tata McGraw
- Electricity and Magnetism, Edward M. Purcell, 1986 McGraw-Hill Education
- Introduction to Electrodynamics, D.J. Griffiths, 3rd Edn., 1998, Benjamin Cummings.

- Feynman Lectures Vol.2, R.P.Feynman, R.B.Leighton, M. Sands, 2008, Pearson Education
- Elements of Electromagnetics, M.N.O. Sadiku, 2010, Oxford University Press.
- Electricity and Magnetism, J.H.Fewkes & J.Yarwood. Vol. I, 1991, Oxford Univ. Press.
Course outcomes:
Having successfully completed this module, you will be able to demonstrate knowledge and understand of
_1 The use of Coulomb's law and Gauss" law for the electrostatic force
"I The relationship between electrostatic field and electrostatic potential
[1 The use of the Lorentz force law for the magnetic force
_I The use of Ampere's law to calculate magnetic fields
[1 The use of Faraday's law in induction problems

[1  The basic laws that underlie the properties of electric circuit elements

SUBJECT NAME: ELECTRICITY AND MAGNETISM LAB

SUBJECT CODE: BPH-172
1. Use a Multimeter for measuring (a) Resistances, (b) AC and DC Voltages, (¢) DC Current, (d)
Capacitances, and (e) Checking electrical fuses.
To study the characteristics of a series RC Circuit.
To determine an unknown Low Resistance using Potentiometer.
To determine an unknown Low Resistance using Carey Foster’s Bridge.
To compare capacitances using De’Sauty’s bridge.
Measurement of field strength B and its variation in a solenoid (determine dB/dx)
To verify the Thevenin and Norton theorems.
To verify the Superposition, and Maximum power transfer theorems.
To determine self inductance of a coil by Anderson’s bridge
0. To study response curve of a Series LCR circuit and determine its (a) Resonant frequency, (b)

Impedance at resonance, (c) Quality factor Q, and(d) Band width.

11. To study the response curve of a parallel LCR circuit and determine its (a) Anti-resonant
frequency and (b) Quality factor Q.

12. Measurement of charge and current sensitivity and CDR of Ballistic Galvanometer

13. Determine a high resistance by leakage method using Ballistic Galvanometer.

14. To determine self-inductance of a coil by Rayleigh’s method.

15. To determine the mutual inductance of two coils by Absolute method.

BOoo~NoOR~WN

NOTE: Each student is required to perform at least seven experiments.

Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House
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A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11t Ed., 2011, Kitab Mahal

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4™ Edition, reprinted 1985,
Heinemann Educational Publishers

0
A Laboratory Manual of Physics for undergraduate classes, D.P.Khandelwal, 1985, Vani Pub.

SUBJECT NAME: WAVE AND OPTICS

SUBJECT CODE: BPH-123

Course Objectives:

The course aims to introduce the basic concepts required for a mathematical description of oscillations and waves,
and to provide expertise for solving the differential equations which arise in simple mathematical models for
oscillations and waves.

Unit-1 Superposition of Collinear Harmonic oscillations:Linearity and Superposition
Principle.Superposition of two collinear oscillations having (1) equal frequencies and

(2) different frequencies (Beats). Superposition of N collinear Harmonic Oscillations with (1) equal phase
differences and (2) equal frequency differences. (5 Lectures)

Superposition of two perpendicular Harmonic Oscillations: Graphical and AnalyticalMethods.
Lissajous Figures (1:1 and 1:2) and their uses.(2 Lectures)

Unit-11: Wave Motion & Velocity of Waves: :Plane and Spherical Waves. Longitudinal andTransverse
Waves.Plane Progressive (Travelling) Waves.Wave Equation.Particle and Wave Velocities.Differential
Equation.Pressure of a Longitudinal Wave.Energy Transport.Water Waves. (4 Lectures)

Velocity of Transverse Vibrations of Stretched Strings.Velocity of Longitudinal Waves in a Fluid in a Pipe.
Newton’s Formula for Velocity of Sound waves and Laplace’s Correction.(6 Lectures)

Unit-111:Superposition of Two Harmonic Waves:Standing (Stationary) Waves in a String: Fixedand Free Ends.
Analytical Treatment.Phase and Group Velocities.Changes with respect to Position and Time.Energy of Vibrating
String. Transfer of Energy.Normal Modes of Stretched Strings. Plucked and Struck Strings. Melde’s
Experiment.Longitudinal Standing Waves and Normal Modes.Open and Closed Pipes.(7 Lectures)

Unit-1V:Wave Optics:Electromagnetic nature of light. Definition and properties of wave front.Huygens
Principle. Temporal and Spatial Coherence.(3 Lectures)

Interference: Division of amplitude and wavefront. Young’s double slit experiment. Lloyd’s Mirrorand Fresnel’s
Biprism. Phase change on reflection: Stokes’ treatment. Interference in Thin Films: parallel and wedge-shaped
films. Fringes of equal inclination (Haidinger Fringes); Fringes of equal thickness (Fizeau Fringes). Newton’s
Rings: Measurement of wavelength and refractive index. (9Lectures)
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Interferometer: Michelson Interferometer-(1) Idea of form of fringes (No theory required), (2)Determination of
Wavelength, (3) Wavelength Difference, (4) Refractive Index, and (5) Visibility of Fringes. Fabry-Perot
interferometer.(4 Lectures)

Unit-V:Diffraction:Kirchhoff’s Integral Theorem, Fresnel-Kirchhoff’s Integral formula and itsapplication to
rectangular slit. (5 Lectures)

Fraunhofer diffraction: Single slit. Circular aperture, Resolving Power of a telescope.Double slit.. Diffraction
grating.Resolving power of grating.(8 Lectures)

Fresnel Diffraction: Fresnel’s Assumptions.  Fresnel’s Half-Period Zones for
Plane Wave.Explanation of Rectilinear Propagation of Light. Theory of a Zone Plate: Multiple Foci of a Zone

Plate, Fresnel diffraction pattern of a straight edge, a slit and a wire.(7 Lectures)
Reference Books
- Waves: Berkeley Physics Course, vol. 3, Francis Crawford, 2007, Tata McGraw-Hill.

- Fundamentals of Optics, F.A. Jenkins and H.E. White, 1981, McGraw-Hill

- Principles of Optics, Max Born and Emil Wolf, 7"Edn., 1999, Pergamon Press.
- Optics, Ajoy Ghatak, 2008, Tata McGraw Hill

- The Physics of Vibrations and Waves, H. J. Pain, 2013, John Wiley and Sons.
- The Physics of Waves and Oscillations, N.K. Bajaj, 1998, Tata McGraw Hill.

Course outcomes: Students shall be able to:

1. Solve for the solutions and describe the behavior of a damped and driven harmonic oscillator in both time
and frequency domains

n

Understand and implement Fourier series
3. Construct travelling and standing solutions to the wave equation

4. Describe the behavior of waves at interfaces (reflection, transmission, impedance) and their behavior in
dissipative media (damping)

5. Collect and analyze experimental data
6. Write clear lab reports containing all necessary-detail
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SUBJECT NAME: WAVE AND OPTICS LAB

SUBJECT CODE: BPH-173

oukrwdE
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To determine the frequency of an electric tuning fork by Melde’s experiment and verify A 2T law.
To investigate the motion of coupled oscillators.

To study Lissajous Figures.

Familiarization with: Schuster’s focusing; determination of angle of prism.

To determine refractive index of the Material of a prism using sodium source.

To determine the dispersive power and Cauchy constants of the material of a prism using mercury
source.

To determine the wavelength of sodium source using Michelson’s interferometer.

To determine wavelength of sodium light using Fresnel Biprism.

To determine wavelength of sodium light using Newton’s Rings.

. To determine the thickness of a thin paper by measuring the width of the interference fringes

produced by a wedge-shaped Film.

. To determine wavelength of (1) Na source and (2) spectral lines of Hg source using plane

diffraction grating.

12. To determine dispersive power and resolving power of a plane diffraction grating. Note: Each
student is required to perform at least seven experiments.

Reference Books:

O

0

Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House

A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11t Ed., 2011, Kitab Mahal

Advanced level P_h%/sics Practicals, Michael Nelson and Jon M."Ogborn, 4™ Edition, reprinted 1985, Heinemann
Educational Publishers

A Laboratory Manual of Physics for undergraduate classes, D.P.Khandelwal, 1985, Vani Pub.

SUBJECT NAME: PHYSICSAL CHEMISTRY (ELECTIVE)

SUBJECT CODE: BCH-115

Unit-1Thermochemistry-1:

Intensive and extensive variables; state and path functions; isolated, closed and open systems; zeroth law of
thermodynamics.

First law: Concept of heat, g, work, w, internal energy, U, and statement of first law; enthalpy, H,relation
between heat capacities, calculations of g, w, U and H for reversible, irreversible and free expansion of gases
(ideal and van der Waals) under isothermal and adiabatic conditions.

Unit-11 Thermochemistry-11 :
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Heats of reactions: standard states; enthalpy of formation of molecules and ions and enthalpy of combustion
and its applications; calculation of bond energy, bond dissociation energy and resonance energy from
thermochemical data, effect of temperature (Kirchhoff’s equations) and pressure on enthalpy of reactions.
Adiabatic flame temperature, explosion temperature.

Second Law: Concept of entropy; thermodynamic scale of temperature, statement of the second lawof
thermodynamics; molecular and statistical interpretation of entropy. Calculation of entropy change for
reversible and irreversible processes.

Third Law: Statement of third law, concept of residual entropy, calculation of absolute entropy ofmolecules.

Free Energy Functions: Gibbs and Helmholtz energy; variation of S, G, A with T, V, P; Free energychange and
spontaneity. Relation between Joule-Thomson coefficient and other thermodynamic parameters; inversion
temperature; Gibbs-Helmholtz equation; Maxwell relations; thermodynamic equation of state.

Unit-111 Systems of VVariable Composition:

Partial molar quantities, dependence of thermodynamic parameters on composition; Gibbs-Duhem equation,
chemical potential of ideal mixtures, change in thermodynamic functions in mixing of ideal gases.

Unit-1V Chemical Equilibrium:

Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical equilibria in ideal gases,
Thermodynamic derivation of relation between Gibbs free energy of reaction and reaction quotient. Equilibrium
constants and their quantitative dependence on temperature, pressure and concentration. Free energy of mixing

and spontaneity; thermodynamic derivation of relations between the various equilibrium constants Kp ,K¢ and
Kx. Le Chatelier principle (quantitative treatment); equilibrium between ideal gases and a pure condensed
phase.

Unit-V Solutions and Colligative Properties:

Dilute solutions; lowering of vapour pressure, Raoult’s and Henry’s Laws and their applications.
Thermodynamic derivation using chemical potential to derive relations between the four colligative properties
[(i) relative lowering of vapour pressure, (ii) elevation of boiling point, (iii) Depression of freezing point, (iv)
osmotic pressure] and amount of solute. Applications in calculating molar masses of normal, dissociated and
associated solutes in solution.

Reference Books:

» Peter, A. & Paula, J. de. Physical Chemistry 9thEd., Oxford University Press (2011).
«  Castellan, G. W. Physical Chemistry 4"Ed., Narosa (2004).
» Engel, T. & Reid, P. Physical Chemistry BrdEd., Prentice-Hall (2012).

* McQuarrie, D. A. & Simon, J. D. Molecular Thermodynamics Viva Books Pvt. Ltd.: New Delhi (2004).

« Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Will, S. Commonly
Asked Questions in Thermodynamics. CRC Press: NY (2011).

* Levine, I .N. Physical Chemistry gh Ed., Tata Mc Graw Hill (2010).
* Metz, C.R. 2000 solved problems in chemistry, Schaum Series (2006)
SUBJECT NAME: PHYSICAL CHEMISTRY LAB

SUBJECT CODE: BCH-165
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(a) Determination of heat capacity of a calorimeter for different volumes using change of enthalpy data of a
known system (method of back calculation of heat capacity of calorimeter from known enthalpy of solution or
enthalpy of neutralization).

(b) Determination of heat capacity of the calorimeter and enthalpy of neutralization of hydrochloric acid with
sodium hydroxide.

(c) Calculation of the enthalpy of ionization of ethanoic acid.

(d) Determination of heat capacity of the calorimeter and integral enthalpy (endothermic and exothermic)
solution of salts.

(e) Determination of basicity/proticity of a polyprotic acid by the thermochemical method in terms of the
changes of temperatures observed in the graph of temperature versus time for different additions of a base. Also
calculate the enthalpy of neutralization of the first step.

(f) Determination of enthalpy of hydration of copper sulphate.

(9) Study of the solubilityA of benzoic acid in water and determination of H.

Any other experiment carried out in the class.
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Semester - 111

SUBJECT NAME: THERMAL PHYSICS

SUBJECT CODE: BPH-220 Theory: 60 Lectures

Course Objectives:

The objective of this course is to develop a working knowledge of the laws and methods of thermodynamics and
elementary statistical mechanics and to use this knowledge to explore various applications. Many of these
applications will relate to topics in materials science and the physics of condensed matter. The three laws of
classical thermodynamics, which deal with the existence of state functions for energy and entropy, and the value of
entropy at the absolute zero of temperature, are developed along phenomenological lines; the existence and
properties of the entropy; different thermodynamic potentials and their uses; phase diagrams; introduction to

statistical mechanics and its relation to thermodynamics; treatment of ideal gases.

Unit | Introduction to Thermodynamics

Zeroth and First Law of Thermodynamics: Extensive and intensive  Thermodynamic
Variables, Thermodynamic Equilibrium, Zeroth Law of Thermodynamics & Concept of Temperature, Concept
of Work & Heat, State Functions, First Law of Thermodynamics and its differential form, Internal Energy, First
Law & various processes, Applications of First Law: General Relation between CP and CV, Work Done during
Isothermal and Adiabatic Processes, Compressibility and Expansion Co-efficient.

Unit 11 (10 Lectures)

Second Law of Thermodynamics:Reversible and Irreversible process with examples.-Conversionof Work into

Heat and Heat into Work.Heat Engines.Carnot’s Cycle, Carnot engine & efficiency. Refrigerator & coefficient of
performance, 2nd Law of Thermodynamics: Kelvin-Planck and Clausius Statements and their Equivalence.
Carnot’s Theorem. Applications of Second Law of Thermodynamics: Thermodynamic Scale of Temperature and
its Equivalence to Perfect Gas Scale.

Unit 111 (15 Lectures)

Entropy: Concept of Entropy, Clausius Theorem. Clausius Inequality, Second Law of

Thermodynamics in terms of Entropy.Entropy of a perfect gas.Principle of Increase of Entropy. Entropy
Changes in Reversible and Irreversible processes with examples. Entropy of the Universe.Entropy Changes in
Reversible and Irreversible Processes.Principle of Increase of Entropy. Temperature—Entropy diagrams for
Carnot’s Cycle. Third Law of Thermodynamics.Unattainability of Absolute Zero.

Thermodynamic Potentials: Thermodynamic Potentials: Internal Energy, Enthalpy, HelmholtzFree Energy,
Gibb’s Free Energy. Their Definitions, Properties and Applications.Surface Films and Variation of Surface
Tension with Temperature. Magnetic Work, Cooling due to adiabatic demagnetization, First and second order
Phase Transitions with examples, Clausius Clapeyron Equation and Ehrenfest equations.

Unit IV (14 Lectures)
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Maxwell’s Thermodynamic Relations:Derivations and applications of Maxwell’s Relations,Maxwell’s
Relations:(1) Clausius Clapeyron equation, (2) Values of Cp-Cv, (3) TdS Equations, (4) Joule-Kelvin
coefficient for Ideal and Van der Waal Gases, (5) Energy equations, (6) Change of Temperature during
Adiabatic Process.

Kinetic Theory of Gases

Distribution of Velocities: Maxwell-Boltzmann Law of Distribution of Velocities in an Ideal Gasand its
Experimental Verification. Doppler Broadening of Spectral Lines and Stern’s Experiment.Mean, RMS and
Most Probable Speeds. Degrees of Freedom. Law of Equipartition of Energy (No proof required). Specific
heats of Gases.

Unit Vv (14Lectures)

Molecular Collisions: Mean Free Path. Collision Probability. Estimates of Mean Free Path.

Transport Phenomenon in ldeal Gases: (1) Viscosity, (2) Thermal Conductivity and (3) Diffusion.

Brownian Motion and its Significance.

Real Gases: Behavior of Real Gases: Deviations from the Ideal Gas Equation. The Virial Equation. Andrew’s
Experiments on CO2 Gas.Critical Constants.Continuity of Liquid and Gaseous State. Vapour and Gas. Boyle
Temperature. Van der Waal’s Equation of State for Real Gases. Values of Critical Constants.Law of
Corresponding States.Comparison with Experimental Curves.P-V Diagrams.Joule’s Experiment. Free Adiabatic
Expansion of a Perfect Gas. Joule-Thomson Porous Plug Experiment.Joule- Thomson Effect for Real and Van
der Waal Gases. Temperature of Inversion.Joule- Thomson Cooling.

Reference Books:

e Heat and Thermodynamics, M.W. Zemansky, Richard Dittman, 1981, McGraw-Hill.

e A Treatise on Heat, Meghnad Saha, and B.N.Srivastava, 1958, Indian Press

e Thermal Physics, S. Garg, R. Bansal and Ghosh, 2nd Edition, 1993, Tata McGraw-Hill
Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer.
Thermodynamics, Kinetic Theory & Statistical Thermodynamics, Sears & Salinger.
1988, Narosa.

Concepts in Thermal Physics, S.J. Blundell and K.M. Blundell, 2nd Ed., 2012, Oxford
University Press

e Thermal Physics, A. Kumar and S.P. Taneja, 2014, R. Chand Publications.

Course outcomes: On satisfying the requirements of this course, students will have the knowledge and skills to:

1. Identify and describe the statistical nature of concepts and laws in thermodynamics, in particular: entropy,
temperature, chemical potential, Free energies, partition functions.

2. Use the statistical physics methods, such as Boltzmann distribution, Gibbs distribution, Fermi-Dirac and
Bose-Einstein distributions to solve problems in some physical systems.

3. Apply the concepts and principles of black-body radiation to analyze radiation phenomena in
thermodynamic systems

4. Apply the concepts and laws of thermodynamics to solve problems in thermodynamic systems such as

gases, heat engines and refrigerators etc.

SUBJECT NAME: THERMAL PHYSICS LAB
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SUBJECT CODE: BPH-270

1. To determine Mechanical Equivalent of Heat, J, by Callender and Barne’s constant flow method.
2. To determine the Coefficient of Thermal Conductivity of Cu by Searle’s Apparatus.
3. To determine the Coefficient of Thermal Conductivity of Cu by Angstrom’s Method.
4. To determine the Coefficient of Thermal Conductivity of a bad conductor by Lee and Charlton’s disc method.
5. To determine the Temperature Coefficient of Resistance by Platinum Resistance Thermometer (PRT).
6. To calibrate a Resistance Temperature Device (RTD) to measure temperature in a specified range using Null
Method/ Off-Balance Bridge with Galvanometer based Measurement.
7. To study the variation of Thermo-Emf of a Thermocouple with Difference of Temperature of its Two Junctions.
8. To calibrate a thermocouple to measure temperature in a specified Range using (1) Null Method,
(2) Direct measurement using Op-Amp difference amplifier and to determine Neutral Temperature.

Note: Each students is required to perform at least seven experiments.
Reference Books

Advanced Practical Physics for students. B. L. Flint and H.T. Worsnop, 1971. Asia

Publishing House

A Text Book of Practical Physics. I.Prakash & Ramakrishna, 11th Ed.. 2011, Kitab Mahal
Advanced level Physics Practicals. Michael Nelson and Jon M. Ogb

orn, 4th Edition,
reprinted 1985, Heinemann Educational Publishers

A Laboratory Manual of Physics for undergraduate classes.D.P.Khandelwal.1985. Vani Pub.

SUBJECT NAME: DIGITAL SYSTEM AND APPLICATION

SUBJECT CODE: BPH-221

Course Objectives:

More broadly, they will be ready to handle substantial and challenging design problems. In particular, students will
be able to

» Explain the elements of digital system abstractions such as digital representations of information, digital
logic, Boolan algebra, state elements and finite state machine (FSMs).

» Design simple digital systems based on these digital abstractions, using the ""digital paradigm' including
discrete sampled information.

» Use the "tools of the trade': basic instruments, devices and design tools.

« Work in a design team that can propose, design, successfully implement and report on a digital systems
project.

« Communicate the purpose and results of a design project in written and oral presentations.

Unit | (06 Lectures)
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Introduction to CRO:Block Diagram of CRO. Electron Gun, Deflection System and Time Base.Deflection
Sensitivity. Applications of CRO: (1) Study of Waveform, (2) Measurement of VVoltage, Current, Frequency,
and Phase Difference.

Integrated Circuits (Qualitative ~ treatment only): Active &  Passive  components.
Discretecomponents.Wafer.Chip.Advantages and drawbacks of ICs. Scale of integration: SSI, MSI, LSI and
VLSI (basic idea and definitions only). Classification of ICs. Examples of Linear and Digital ICs.

Unit 11 (12 Lectures)

Digital Circuits:Difference between Analog and Digital Circuits. Binary Numbers.Decimal toBinary and
Binary to Decimal Conversion.BCD, Octal and Hexadecimal numbers. AND, OR and NOT Gates (realization
using Diodes and Transistor). NAND and NOR Gates as Universal Gates. XOR and XNOR Gates and
application as Parity Checkers.

Boolean algebra: De Morgan's Theorems. Boolean Laws. Simplification of Logic Circuit usingBoolean
Algebra. Fundamental Products.ldea of Minterms and Maxterms.Conversion of a Truth table into Equivalent
Logic Circuit by (1) Sum of Products Method and (2) Karnaugh Map.

Unit 111 (12 Lectures)

Data processing circuits:Basic idea of Multiplexers, De-multiplexers, Decoders, Encoders. Arithmetic
Circuits: Binary Addition. Binary Subtraction using 2's Complement. Half and FullAdders.Half & Full
Subtractors, 4-bit binary Adder/Subtractor.

Sequential Circuits: SR, D, and JK Flip-Flops. Clocked (Level and Edge Triggered) Flip-Flops.
Preset and Clear operations. Race-around conditions in JK Flip-Flop. M/S JK Flip-Flop.

Timers: IC 555: block diagram and applications: Astable multivibrator and Monostablemultivibrator.

Unit IV (12 Lectures)

Shift reqgisters:Serial-in-Serial-out, Serial-in-Parallel-out, Parallel-in-Serial-out and Parallel-in-Parallel-out
Shift Registers (only up to 4 bits).

Counters(4 bits): Ring Counter. Asynchronous counters, Decade Counter. Synchronous Counter. Computer
Organization: Input/Output Devices. Data storage (idea of RAM and ROM).Computermemory.Memory
organization & addressing.Memory Interfacing.Memory Map.

Unit VvV (12 Lectures)

Intel 8085 Microprocessor Architecture: Main features of 8085. Block diagram. Components. Pin-out
diagram. Buses.Registers. ALU.Memory. Stack memory. Timing & Control circuitry. Timing states.Instruction
cycle, Timing diagram of MOV and MVI.

Introduction to Assembly Language: 1 byte, 2 byte & 3 byte instructions.

Reference Books:
« Digital Principles and Applications, A.P. Malvino, D.P.Leach and Saha, 7th Ed., 2011, Tata McGraw
» Fundamentals of Digital Circuits, Anand Kumar, 2nd Edn, 2009, PHI Learning Pvt. Ltd.
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 Digital Circuits and systems, Venugopal, 2011, Tata McGraw Hill.

» Digital Electronics G K Kharate ,2010, Oxford University Press

» Digital Systems: Principles & Applications, R.J.Tocci, N.S.Widmer, 2001, PHI Learning
» Logic circuit design, Shimon P. Vingron, 2012, Springer.

 Digital Electronics, Subrata Ghoshal, 2012, Cengage Learning.

» Digital Electronics, S.K. Mandal, 2010, 1st edition, McGraw Hill

» Microprocessor Architecture Programming & applications with 8085, 2002, R.S. Goankar, Prentice
Hall.

Course outcomes: After reading this course, a student will be able to

Create the appropriate truth table from a description of a combinational logic function

Create a gate-level implementation of a combinational logic function described by a truth table using
and/or/inv gates, muxes or ROMs, and analyze its timing behavior

Create a state transition diagram from a description of a sequential logic function and then convert the
diagram into an implementation of a finite-state machine with the appropriate combinational and sequential
components

Describe the operation and timing constraints for latches and registers

SUBJECT NAME: DIGITAL SYSTEM AND APPLICATION LAB

SUBJECT CODE: BPH-271

1. To measure (a) Voltage, and (b) Time period of a periodic waveform using CRO.
2. To test a Diode and Transistor using a Multimeter.
3. To design a switch (NOT gate) using a transistor.
4. To verify and design AND, OR, NOT and XOR gates using NAND gates.
5. To design a combinational logic system for a specified Truth Table.
6. To convert a Boolean expression into logic circuit and design it using logic gate ICs.
7. To minimize a given logic circuit.
8. Half Adder, Full Adder and 4-bit binary Adder.
9. Half Subtractor, Full Subtractor, Adder-Subtractor using Full Adder I.C.
10. To build Flip-Flop (RS, Clocked RS, D-type and JK) circuits using NAND gates.
11. To build JK Master-slave flip-flop using Flip-Flop ICs
12. To build a 4-bit Counter using D-type/JK Flip-Flop 1Cs and study timing diagram.
13. To make a 4-bit Shift Register (serial and parallel) using D-type/JK Flip-Flop ICs.
14. To design an astable multivibrator of given specifications using 555 Timer.
15. To design a monostable multivibrator of given specifications using 555 Timer.
16. Write the following programs using 8085 Microprocessor

a) Addition and subtraction of numbers using direct addressing mode

b) Addition and subtraction of numbers using indirect addressing mode

c) Multiplication by repeated addition.

d) Division by repeated subtraction.

e) Handling of 16-bit Numbers.

f) Use of CALL and RETURN Instruction.

g) Block data handling.

Other programs (e.g. Parity Check, using interrupts, etc.).
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Note: Each students is required to perform at least seven experiments
Reference Books:

e Modern Digital Electronics, R.P. Jain, 4th Edition, 2010, Tata McGraw Hill.
e Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994, Mc-Graw Hill.
Microprocessor Architecture Programming and applications with 8085, R.S. Goankar, 2002, Prentice Hall

SUBJECT NAME: MATHEMATICAL PHYSICS-II

SUBJECT CODE: BPH-222

¢ Course Objectives:

o The emphasis of the course is on applications in solving problems of interest to physicists. Students are to be

o €examined on the basis of problems, seen and unseen.

e The main objective of this course is to familiarize students with a range of mathematical methods that are
essential for solving advanced problems in theoretical physics.

Unit | (10 Lectures)

Fourier Series: Periodic functions. Orthogonality of sine and cosine functions, Dirichlet Conditions(Statement
only).Expansion of periodic functions in a series of sine and cosine functions and determination of Fourier
coefficients.Complex representation of Fourier series.Expansion of functions with arbitrary period.Expansion of
non-periodic functions over an interval.Even and odd functions and their Fourier
expansions.Application.Summing of Infinite Series. Term-by-Term differentiation and integration of Fourier
Series.

Unit 1l (24 Lectures)

Special Functions:  Legendre, Bessel, Hermite and Laguerre Differential Equations. Properties of

Legendre Polynomials: Rodrigues Formula, Generating Function, Orthogonality. Simple recurrence
relations.Expansion of function in a series of Legendre Polynomials. Bessel Functions of the First Kind:
Generating Function, simple recurrence relations. Zeros of Bessel Functions (Jo(x) and J1(x))and Orthogonality.

Unit 111 (04 Lectures)

Some _Special Integrals:Beta and Gamma Functions and Relation between them. Expression ofintegrals in
terms of Gamma Functions.

Unit IV (06 Lectures)
Theory of Errors: Systematic and Random Errors. Propagation of Errors. Normal Law of Errors.

Standard and Probable Error. Least-squares fit.

Unit V (14 Lectures)
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Partial Differential Equations: Solutions to partial differential equations, using separation of

variables: Laplace's Equation in problems of rectangular, cylindrical and spherical symmetry. Wave
equation and its solution for vibrational modes of a stretched string, rectangular and circular membranes.

Reference Books:

- Mathematical Methods for Physicists: Arfken, Weber, 2005, Harris, Elsevier.

- Fourier Analysis by M.R. Spiegel, 2004, Tata McGraw-Hill.

- Mathematics for Physicists, Susan M. Lea, 2004, Thomson Brooks/Cole.

- Differential Equations, George F. Simmons, 2006, Tata McGraw-Hill.

- Partial Differential Equations for Scientists & Engineers, S.J. Farlow, 1993, Dover Pub.

- Engineering Mathematics, S.Pal and S.C. Bhunia, 2015, Oxford University Press

Mathematical methods for Scientists & Engineers, D.A. McQuarrie, 2003, Viva Books

Course outcomes: - After successfully completed course, student will be able to

Use complex analysis in solving physical problems.

Solve ordinary and partial differential equations of second order that are common in the physical sciences.
Use Green functions.

Use the orthogonal polynomials and other special functions.

Use Fourier series and integral transformation.

Use the calculus of variations.

SUBJECT NAME: MATHEMATICAL PHYSICS — Il LAB

SUBJECT CODE: BPH-272

Course Objectives:

The aim of this Lab is to use the computational methods to solve ‘physical problems. Course will consist of lectures
(both theory and practical) in the Lab. Evaluation done not on the programming but on the basis of formulating the
problem.

Topics Description with Applications

Introduction to  Numerical Introduction  to  Scilab, = Advantages and
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disadvantages, Scilab environment, Command
Computation software window, Figure, window, Edit window, Variables

Scilab, Matlab and arrays, Initialising variables in Scilab,
Multidimensional arrays, Subarray, Special values,
Displaying output data, data file, Scalar and array
operations, Hierarchy of operations, Built in Scilab
functions, Introduction to plotting, 2D and 3D
plotting (2), Branching Statements and program
design, Relational & logical operators, the while
loop, for loop, details of loop operations, break &
continue statements, nested loops, logical arrays and
vectorization  (2) User defined functions,
Introduction to Scilab functions, Variable passing
in Scilab, optional arguments, preserving data
between calls to a function, Complex and Character
data, string function, Multidimensional arrays (2) an
introduction to Scilab file processing, file opening
and closing, Binary I/o functions, comparing binary
and formatted functions, Numerical methods and
developing the skills of writing a program (2)

Curve fitting, Least square fit,

Ohms law to calculate R, Hooke’s law to calculate
Goodness of fit, standard deviation spring constant

Solution of Linear system of equations | Solution of mesh equations of electric circuits (3

by Gauss elimination method and meshes) Solution of coupled spring mass systems (3
Gauss Seidal method. Diagonalization | masses)

of matrices, Inverse of a matrix, Eigen
vectors, eigen values problems

Generation of Special functions using Generating and plotting Legendre Polynomials
User defined functions in Scilab Generating and plotting Bessel function
Solution of ODE First order differential equation

[0 Radioactive decay

[J Current in RC, LC circuits with DC source
" Newton’s law of cooling
]

First order Differential equation Euler, Classical equations of motion

modified Euler and Runge-Kutta second

order methods Second order Differential Equation

[J Harmonic oscillator (no friction)

| Damped Harmonic oscillator

| Over damped
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Second order differential equation Fixed | (1| Critical damped

T | Oscillatory

difference method "1 Forced Harmonic oscillator

'] Transient and

| Steady state solution

0| Solve

Note; Each students is required to perform at least seven experiments.

Reference Books:

o Mathematical Methods for Physics and Engineers, K.F Riley, M.P. Hobson and S. J. Bence, 3"d ed., 2006,
Cambridge University Press

e Complex Variables, A.S. Fokas & M.J. Ablowitz, gth Ed., 2011, Cambridge Univ. Press First
course in complex analy3|s with applications, D. G. Zilland P.D. Shanahan,

1940, Jones & Bartlett
Computational Physics, D.Walker, 15%Edn., 2015, Scientific Internatlonal Pvt. Ltd. A Guide to
MATLAB, B.R. Hunt, R.L. Lipsman, J.M. Rosenberg, 2014, 3rd Edn., Cambridge University Press

e Simulationof ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific and
Engineering Applications: A.V. Wouwer, P. Saucez, C.V. Fernandez. 2014 Springer

e Scilab by example: M. Affouf 2012, ISBN: 978-1479203444

Course outcomes:-

1. Students will demonstrate proficiency in mathematics and the mathematical concepts needed for a proper
understanding of physics.

2. Students will demonstrate knowledge of classical mechanics, electromagnetism, quantum mechanics, and thermal
physics, and be able to apply this knowledge to analyze a variety of physical phenomena.

3. Students will show that they have learned laboratory skills, enabling them to take measurements in a physics
laboratory and analyze the measurements to draw valid conclusions.

4. Students will be capable of oral and written scientific communication, and will prove that they can think critically
and work independently.
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SUBJECT NAME: APPLIED OPTICS

SUBJECT CODE: BPH-223

Course Objectives:
1. To make the student understand the principles of Lasers.
2. To enable the student to explore the field of Holography and Nonlinear optics.

Unit-1 Wave Optics:Electromagnetic nature of light. Definition and properties of wavefront.Huygens
Principle.Temporal and Spatial Coherence.

Interference: Division of amplitude and wavefront. Young’s double slit experiment. Lloyd’s Mirror and
Fresnel’s Biprism. Newton’s Rings: Measurement of wavelength and refractive index.

Interferometer: Michelson Interferometer-(1) Idea of form of fringes (No theoryrequired),

Diffraction: Fraunhofer diffraction: Single slit. Circular aperture, Resolving Power of atelescope.Double
slit. Multiple slits. Diffraction grating.

Unit I1: Basic Laser Theory & Laser Systems

Historical background of laser, Einstein coefficients and stimulated light amplification: population
inversion, creation of population inversion in three level & four level lasers. Gas Laser: CO2 laser, Solid
State Laser: Host material and its characteristics, doped ions, Nd:YAG laser.

Unit I11: Laser Beam Propagation

Laser beam propagation, properties of Gaussian beam, resonator, stability, various types of resonators,
resonator for high gain and high energy lasers, Gaussian beam focusing. Concept of spatial frequency
filtering.

Unit IV: Nonlinear Optics & Fourier Optics

Origin of nonlinearity, susceptibility tensor, phase matching, second harmonic generation, methods of
enhancement, frequency mixing processes.

Unit V: Holography

Importance of coherence, resolution, types of hologram, white light reflection, hologram, Principle of
holography and characteristics, Recording and reconstruction, classification of hologram and application,
non-destructive testing.

Reference Book:

Principles of lasers- O Svelto

Solid State Laser Engineering- W Koechner

Laser- B A Labgyel

Gas laser- A J Boom

Methods of Experimental Physics Vol. 15B ed. By C L Tang
Industrial Application of Lasers — J F Ready

Handbook of Nonlinear Optics- R L Sautherland

Noook~wnpE
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Course outcomes:
e The student should have had knowledge on the different types of lasers.

e The student should have understood the basics of nonlinear optics

Semester — 1V
SUBJECT NAME: MATHEMATICAL PHYSICS - 111

SUBJECT CODE: BPH-223

Theory: 60 Lectures

Course Objectives:

The course aims to demonstrate the utility and limitations of a variety of powerful calculation techniques and to
provide a deeper understanding of the mathematics underpinning theoretical physics. The course will review and
develop the theory of: complex analysis and applications to special functions; asymptotic expansions; ordinary and
partial differential equations, in particular, characteristics, integral transform and Green function techniques

Unit-1 Com%lex Anal¥sis I:Brief Revision of Complex Numbers and their GraphicalRepresentation. Euler's
ormula, De Moivre's theorem, Roots of Complex Numbers. Functions of Complex Variables. Analyticity and
Cauchy-Riemann Conditions.Examples of analytic functions. Singular functions: poles and branch points, order
of singularity, branch cuts. (15 Lectures)

Unit 11 Complex Analysis Il :

Integration of a function of a complex variable.Cauchy's Inequality.Cauchy’s Integral formula.Simply and
multiply connected region.Laurent and Taylor’s expansion.Residues and Residue Theorem. Application in solving
Definite Integrals.

(15 Lectures)

Unit 111 Integral Transforms I:

Fourier Transforms: Fourier Integral theorem. Fourier Transform. Examples.Fourier transform of trigonometric,
Gaussian, finite wave train & other functions.Representation of Dirac delta function as a Fourier Integral. Fourier
transform of derivatives. Inverse

Fourier transform, Convolution theorem. (10 Lectures)

Unit IV Integral transforms 11
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Properties of Fourier transforms (translation, change of scale, complex conjugation, etc.).Three dimensional
Fourier transforms with examples. Application of Fourier Transforms to differential equations: One
dimensional Wave and Diffusion/Heat Flow Equations.

Laplace Transforms: Laplace Transform (LT) of Elementary functions. Properties of LTs:

Change of Scale Theorem, Shifting Theorem

Unit V Laplace Transform

LTs of 1% and 2" order Derivatives and Integrals of Functions, Derivatives and Integrals of LTs. LT of Unit
Step function, Dirac Delta function, Periodic Functions. Convolution Theorem. Inverse LT. Application of

Laplace Transforms to 2" order Differential Equations: Damped Harmonic Oscillator, Simple Electrical

Circuits, Coupled differential equations of 1% order. Solution of heat flow along infinite bar using Laplace
transform.

(10 Lectures)

Reference Books:

» Mathematical Methods for Physics and Engineers, K.F Riley, M.P. Hobson and S. J. Bence, 3rd ed.,
2006, Cambridge University Press

. Mathematics for Physicists, P. Dennery and A.Krzywicki, 1967, Dover Publications

» Complex Variables, A.S.Fokas & M.J.Ablowitz, g Ed., 2011, Cambridge Univ. Press

«  Complex Varlables A.K. Kapoor, 2014, Cambrldge Univ. Press

« Complex Variables and Applications, J.W. Brown & R.V. Churchill, 7" Ed. 2003, Tata McGraw-Hill

 First course in complex analysis with applications, D.G. Zill and P.D. Shanahan, 1940, Jones &
Bartlett.

Course outcomes:

1.  define and derive convergent and asymptotic series

2. apply techniques of complex analysis, such as contour integrals and analytic continuation, to the study of
special functions of mathematical physics

3. calculate approximations to integrals by appropriate saddle point methods

3. define and manipulate the Dirac Delta and other distributions and be able to derive their various
properties

4.  be fluent in the use of Fourier and Laplace transformations to solve differential equations and derive
asymptotic properties of solutions

SUBJECT NAME: MATHEMATICAL PHYSICS-111 LAB
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SUBJECT CODE: BPH-273

Scilab/C++ based simulations experiments based on Mathematical Physics problems like
1. Solve differential equations:

dy/dx = ™ with y=0forx=0
dy/dx + ey =x"

diy;‘dti + 2 dy/dt = -

dFy/dt” + e 'dy/dt = -y

2. Dirac Delta Function, Evaluate

—(x—2)2

[ 2e7 (x+3)dx, for o =1, 0.1, 0.01

V2ro? Y

1

and show it tends to 5.
3. Fourier Series:

n=1(0.2)"
Program to sum

Evaluate the Fourier coefficients of a given periodic function (square wave)

4. Frobenius method and Special functions:

f_+11 Pn (“)Pm (N)dll = 5n,m
Plot B, (x), j,(x)

Show recursion relation

5. Calculation of error for each data point of observations recorded in experiments done in
previous semesters (choose any two).
6. Calculation of least square fitting manually without giving weightage to error. Confirmation of

least square fitting of data through computer program.
7.Evaluation of trigonometric functions e.g. sinf, Given Bessel’s function at N points find its value at an
intermediate point. Complex analysis: Integrate 1/(x2+2) numerically and check with computer
integration.

8.Compute the nt" roots of unity for n = 2, 3, and 4.

9.Find the two square roots of —5+12j.

10. Integral transform: FFT of

11. Solve Kirchoff’s Current law for any node of an arbitrary circuit using Laplace’s transform.

12. Solve Kirchoff’s Voltage law for any loop of an arbitrary circuit using Laplace’s transform.

13. Perform circuit analysis of a general LCR circuit using Laplace’s transform.
Note: Each students is required to perform at least seven experiments

Reference Books:
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» Mathematical Methods for Physics and Engineers, K.F Riley, M.P. Hobson and S. J. Bence, 3'd
ed., 2006, Cambridge University Press

» Mathematics for Physicists, P. Dennery and A. Krzywicki, 1967, Dover Publications

« Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific
and Engineering Applications: A. Vande Wouwer, P. Saucez, C. V. Ferndndez. 2014
Springer ISBN: 978-3319067896

* A Guide to MATLAB, B.R. Hunt, R.L. Lipsman, J.M. Rosenberg, 2014, 3" Edn,, Cambridge
University Press

+ Scilab by example: M. Affouf, 2012. ISBN: 978-1479203444

+ Scilab (A free software to Matlab): H.Ramchandran, A.S.Nair. 2011 S.Chand & Company

« Scilab Image Processing: Lambert M. Surhone. 2010 Betascript Publishing

* https://web.stanford.edu/~boyd/ee102/laplace_ckts.pdf

« ocw.nthu.edu.tw/ocw/upload/12/244/12handout.pdf

Perform circuit analysis of a general LCR circuit using Laplace’s transform.
Note: Each students is required to perform at least seven experiments

Reference Books:

« Mathematical Methods for Physics and Engineers, K.F Riley, M.P. Hobson and S. J. Bence, 3'd

ed., 2006, Cambridge University Press

» Mathematics for Physicists, P. Dennery and A. Krzywicki, 1967, Dover Publications

« Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific
and Engineering Applications: A. Vande Wouwer, P. Saucez, C. V. Fernandez. 2014
Springer ISBN: 978-3319067896

* A Guide to MATLAB, B.R. Hunt, R.L. Lipsman, J.M. Rosenberg, 2014, 3"d Edn., Cambridge
University Press

« Scilab by example: M. Affouf, 2012. ISBN: 978-1479203444

« Scilab (A free software to Matlab): H.Ramchandran, A.S.Nair. 2011 S.Chand & Company

« Scilab Image Processing: Lambert M. Surhone. 2010 Betascript Publishing

https://web.stanford.edu/~boyd/ee102/laplace_ckts.pdf

« ocw.nthu.edu.tw/ocw/upload/12/244/12handout.pdf

SUBJECT NAME: ELEMENTS OF MODERN PHYSICS

SUBJECT CODE: BPH-224

Course Obijectives:

Students will apply understanding and skill related to the principles and concepts of modern physics
essential for graduate school and/or professional employment in the field.

Theory: 60 Lecturer
Unit |

Planck’s quantum, Planck’s constant and light as a collection of photons; Blackbody Radiation:
Quantum theory of Light; Photo-electric effect and Compton scattering. De Broglie wavelength and
matter waves.Group and Phase velocities and relation between them. Two-Slit experiment with
electrons. Probability. Wave amplitude and wave functions.

(10 Lectures)
Unit 11

Position measurement- gamma ray microscope thought experiment; Wave-particle duality, Heisenberg
uncertainty principle (Uncertainty relations involving Canonical pair of variables): Derivation from
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Wave Packets impossibility of a particle following a trajectory; Estimating minimum energy of a
confined particle using uncertainty principle; Two slit interference experiment with photons, atoms and
particles; linear superposition principle as a consequence; Matter waves and wave amplitude. (10
Lectures)

Unit 111

Schrodinger equation for non-relativistic particles; Momentum and Energy operators; stationary
states; physical interpretation of a wave function, probabilities and normalization; Probability and
probability current densities in one dimension. One dimensional infinitely rigid box- energy
eigenvalues and Eigen functions, normalization; Quantum dot as example.(15 Lectures)

Unit IV

Size and structure of atomic nucleus and its relation with atomic weight; Impossibility of an electron
being in the nucleus as a consequence of the uncertainty principle. Nature of nuclear force, NZ 8raph,
Liquid DroB model: semi -empirical mass formula and binding energy, Nuclear Shell Model an

magic numbers

Radioactivity: stability of the nucleus; Law of radioactive decay; Mean life and half-life; Alpha decay;
Beta decay- energy released, spectrum, Gamma ray emission, energy-momentum conservation:
electron-positron pair creation by gamma photons in the vicinity of a nucleus. (15 Lectures

Unit VvV

Fission and fusion-mass deficit, relativity and generation of energy; Fission - nature of fragments and
emission of neutrons. Nuclear reactor: slow neutrons interacting with Uranium 235; Fusion and thermonuclear
reactions driving stellar energy (brief qualitative discussions).

Lasers: Einstein’s A and B coefficients. Metastable states. Spontaneous and Stimulated
emissions. Optical Pumping and Population Inversion.Three-Level and Four-LevelLasers. Ruby Laser
and He-Ne Laser. Basic lasing.(10 Lectures)

Reference Books:

» Concepts of Modern Physics, Arthur Beiser, 2002, McGraw-Hill.

 Introduction to Modern Physics, Rich Meyer, Kennard, Coop, 2002, Tata McGraw Hill

« Introduction to Quantum Mechanics, David J. Griffith, 2005, Pearson Education.

« Physics for scientists and Engineers with Modern Physics, Jewett and Serway, 2010, Cengage
Learning.

« Modern Physics, G.Kaur and G.R. Pickrell, 2014, McGraw Hill

* Quantum Mechanics: Theory & Applications, A.K.Ghatak & S.Lokanathan, 2004, Macmillan

Additional Books for Reference
« Modern Physics, J.R. Taylor, C.D. Zafiratos, M.A. Dubson, 2004, PHI Learning.

« Theory and Problems of Modern Physics, Schaum's outline, R. Gautreau and W. Savin,
Edn, Tata McGraw-Hill Publishing Co. Ltd.
« Quantum Physics, Berkeley Physics, Vol.4. E.H.Wichman, 1971, Tata McGraw-Hill Co.
 Basic ideas and concepts in Nuclear Physics, K.Heyde, 3rdEdn., Institute of Physics Pub.
Course outcomes:

2nd

o Demonstrated ability to solve relativity of space and time problems

o Demonstrated ability to solve relativistic mass, energy, and momentum problems
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e Demonstrated ability to solve problems involving the quantization of mass, charge, light, and energy
including Avogadro’s number, black-body radiation, photoelectric effect, and Compton scattering

o Described various models of the atom and explained why each was proposed and rejected except for the
guantum model

o Demonstrated ability to apply wave-particle duality and uncertainty principle to solve physics problems

o Demonstrated ability to solve quantum mechanical eigenvalue equations for various operators and obtain
expectation values of the corresponding observables

e Demonstrated ability to solve 1-D quantum problems including the quantum particle in a box, a well, the
simple harmonic oscillator, and the transmission and reflection of waves

SUBJECT NAME: ELEMENTS OF MODERN PHYSICS LAB

SUBJECT CODE: BPH-274

1. Measurement of Planck’s constant using black body radiation and photo-detector

2. Photo-electric effect: photo current versus intensity and wavelength of light; maximum
energy of photo-electrons versus frequency of light

To determine work function of material of filament of directly heated vacuum diode.
To determine the Planck’s constant using LEDs of at least 4 different colours.

To determine the wavelength of H-alpha emission line of Hydrogen atom.

To determine the ionization potential of mercury.

To determine the absorption lines in the rotational spectrum of lodine vapour.

To determine the value of e/m by (a) Magnetic focusing or (b) Bar magnet.

To setup the Millikan oil drop apparatus and determine the charge of an electron.

10 To show the tunneling effect in tunnel diode using I-V characteristics.

11. To determine the wavelength of laser source using diffraction of single slit.

12. To determine the wavelength of laser source using diffraction of double slits.

13. To determine

(1) wavelength and (2) angular spread of He-Ne laser using plane diffraction grating

©ooN Ok W

Note: Each students is required to perform at least seven experiments
Reference Books

« Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing

House Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4t Edition, reprinted
1985, Heinemann Educational Publishers.

* A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11t Edn, 2011,Kitab Mahal
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SUBJECT NAME: ANALOG SYSTEM AND APPLICATIONS

SUBJECT CODE: BPH-225

Course Objectives:

Ability to apply knowledge of mathematics, science and engineering to the solution of complex engineering
problems Strong b Ability to design and conduct experiments, analyze, interpret data and synthesize valid
conclusions. Average ¢ Ability to design a system, component, or process, and synthesize solutions to achieve
desired needs. Strong d Ability to identify, formulate, research through relevant literature review, and solve
engineering problems reaching substantiated conclusions. Average e Ability to use the techniques, skills, and
modern engineering tools necessary for engineering practice with appropriate considerations for public
health and safety, cultural, societal, and environmental constraints. Strong f Ability to communicate
effectively.n.a. g Ability to recognize the need for, and have the ability to engage in life-long learning.

Unit | Semiconductor Diodes:P and N type semiconductors. Energy Level Diagram.Conductivity and
Mobility, Concept of Drift velocity.PN Junction Fabrication (Simple Idea).Barrier Formation in PN
Junction Diode.Static and Dynamic Resistance. Current Flow Mechanism in Forward and Reverse Biased
Diode. Drift Velocity. Derivation for Barrier Potential, Barrier Width and Current for Step Junction.
Current Flow Mechanism in Forward and Reverse Biased Diode. (12 Lectures)

Unit 11 Two-terminal Devices and their Applications:(1) Rectifier Diode: Half-waveRectifiers. Centre-
tapped and Bridge Full-wave Rectifiers, Calculation of Ripple Factor and Rectification Efficiency, C-filter
(2) Zener Diode and Voltage Regulation .Principle and structure of (1) LEDs, (2) Photodiode and (3) Solar
Cell.

Bipolar Junction transistors: n-p-n and p-n-p Transistors. Characteristics of CB,CE and CC
Configurations. Current gains a and § Relations between  a and . Load Line analysis of Transistors.DC
Load line and Q-point.Physical Mechanism of Current Flow.Active, Cutoff and Saturation Regions.

Unit 111 Amplifiers:Transistor Biasing and Stabilization Circuits. Fixed Bias andVoltage Divider
Bias.Transistor as 2-port Network.h-parameter Equivalent Circuit. Analysis of a single-stage CE
amplifier using Hybrid Model. Input and Output Impedance. Current, VVoltage and Power Gains.
Classification of Class A, B & C

Amplifiers. (10 Lectures)

Unit IV AMPLIFIER

Coupled Amplifier: Two stage RC-coupled amplifier and its Frequency response.

Feedbak in Amplifiers: Effects of Positive and Negative Feedback on Input
Impedance, Output Impedance, Gain, Stability, Distortion and Noise.

Sinusoidal Oscillators: Barkhausen's Criterion for self-sustained oscillations. RCPhase shift
oscillator, determination of Frequency. Hartley & Colpitts oscillators.Operational Amplifiers
(Black Box approach): Characteristics of an Ideal andPractical Op-Amp. (IC 741) Open-loop and
Closed-loop Gain.Frequency Response.CMRR. Slew Rate and concept of Virtual ground.

Unit V _Applications of Op-Amps:(1) Inverting and non-inverting amplifiers, (2) Adder, (3)Subtractor, (4)
Differentiator, (5) Integrator, (6) Log amplifier, (7) Zero crossing detector (8)Wein bridge oscillator
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Conversion:Resistive network (Weighted and R-2R Ladder). Accuracy and Resolution. A/D
Conversion (successive approximation) (12 Lectures)

Reference Books:

» Integrated Electronics, J. Millman and C.C. Halkias, 1991, Tata Mc-Graw Hill.

» Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall.

» Solid State Electronic Devices, B.G.Streetman & S.K.Banerjee, 6th Edn.,2009, PHI Learning

» Electronic Devices & circuits, S.Salivahanan & N.S.Kumar, 3'd Ed., 2012, Tata Mc-Graw Hill

« OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4th edition, 2000, Prentice Hall 2 9
» Microelectronic circuits, A.S. Sedra, K.C. Smith, A.N. Chandorkar, 2014, 6t Edn., Oxford
University Press.
 Electronic circuits: Handbook of design & applications, U. Tletze C.Schenk,2008, Springer
» Semiconductor Devices: Physics and Technology, S.M. Sze, ond Ed., 2002, Wiley India
«  Microelectronic Circuits, M.H. Rashid, 2" Edition, Cengage Learning
« Electronic Devices, 7/e Thomas L. Floyd, 2008, Pearson India
Course outcomes :-

o Design CMOS inverters, logic circuits and transmission gates to specifications. a, c, e

e Design latches and flip-flops as the basic circuit for Random-Access- Memory (RAM) and
ReadhOnIy-Memory (ROM) cells. Understand the mechanism of sense amplifier and address decoder. g, ¢, d,
€0

o Analyze the effects of ideal feedback network on gain sensitivity, noise, distortion, bandwidth and impedance.
Understand the loading effect of feedback networks. a, c, €, g, h

SUBJECT NAME: ANALOG SYSTEM AND APPLICATION LAB

SUBJECT CODE: BPH-275

To study V-1 characteristics of PN junction diode, and Light emitting diode.

To study the V-1 characteristics of a Zener diode and its use as voltage regulator.

Study of V-1 & power curves of solar cells, and find maximum power point & efficiency.
To study the characteristics of a Bipolar Junction Transistor in CE configuration.

To study the various biasing configurations of BJT for normal class A operation.

To design a CE transistor amplifier of a given gain (mid-gain) using voltage divider bias.
To study the frequency response of voltage gain of a RC-coupled transistor amplifier.

To design a Wien bridge oscillator for given frequency using an op-amp.

To design a phase shift oscillator of given specifications using BJT.

10 To study the Colpitt’s oscillator.

11.To design a digital to analog converter (DAC) of given specifications.

12.To study the analog to digital convertor (ADC) IC.

13.To design an inverting amplifier using Op-amp (741,351) for dc voltage of given gain
14.To design inverting amplifier using Op-amp (741,351) and study its frequency response
15. To design non-inverting amplifier using Op-amp (741,351) & study its frequency response
16. To study the zero-crossing detector and comparator.

17.To add two dc voltages using Op-amp in inverting and non-inverting mode

18.To design a precision Differential amplifier of given 1/O specification using Op-amp.

CoNoOR~WNE

19.To investigate the use of an op-amp as an Integrator.
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20.To investigate the use of an op-amp as a Differentiator.

21.To design a circuit to simulate the solution of a 152" order differential equation. Note: Each
students is required to perform at least seven experiments

Reference Books:

« Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994, Mc-Graw
Hill.
« OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4th edition, 2000, Prentice Hall.
 Electronic Principle, Albert Malvino, 2008, Tata Mc-Graw Hill.
Electronic Devices & circuit Theory, R.L. Boylestad & L.D. Nashelsky, 2009, Pearson
SEMESTER-V

SUBJECT NAME: QUANTUM MECHANICS AND APPLICATIONS

SUBJECT CODE: BPH-320

Course Obijectives: After successfully completed course, students will be able to:

This course develops concepts in quantum mechanics such that the behaviour of the physical universe can be understood from a
fundamental point of view. It provides a basis for further study of quantum mechanics. Content will include: Review of the Schrodinger
equation, operators, eigenfunctions, compatible observables, infinite well in one and three dimensions, degeneracy; Fourier methods and
momentum space; Hermiticity; scalar products of wave functions, completeness relations, matrix mechanics; harmonic oscillator in one
and three dimensions; sudden approximation; central potentials, quantisation of angular momentum, separation of radial and anqular
variables, spherical harmonics, hydrogen atom, spin.

Unit-1

Time dependent Schrodinger equation:Time dependent Schrodinger equation anddynamical evolution of a
quantum state; Properties of Wave Function. Interpretation of Wave Function Probability and probability
current  densities in  three dimensions; Conditions for Physical Acceptability of Wave
Functions.Normalization.Linearity and Superposition Principles.Eigenvalues and Eigenfunctions.Position,
momentum and Energy operators; commutator of position and momentum operators; Expectation values of
position and

(8 Lectures)

momentum.Wave Function of a Free Particle.

Unit-11
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Time independent Schrodinger equation: Hamiltonian, stationary states and energyeigenvalues; expansion of
an arbitrary wavefunction as a linear combination of energy eigenfunctions; General solution of the time
dependent Schrodinger equation in terms of linear combinations of stationary states; Application to spread of
Gaussian wave-packet for a free particle in one dimension; wave packets, Fourier transforms and momentum
space wavefunction; Position-momentum uncertainty principle.

(10 Lectures)

Unit-111 General discussion of bound states in an arbitrary potential: continuity of wavefunction, boundary
condition and emergence of discrete energy levels; application to one-dimensional problem-square well
potential; Quantum mechanics of simple harmonic oscillator-energy levels and energy eigenfunctions using
Frobenius method; Hermite polynomials; ground state, zero point energy & uncertainty principle.

(12 Lectures)

Unit-1V Quantum theory of Hydrogen-like atoms:time independent Schrodinger equationin spherical polar
coordinates; separation of variables for second order partial differential equation; angular momentum operator
& quantum numbers; Radial wavefunctions from Frobenius method; shapes of the probability densities for
ground & first excited states; Orbital angular momentum quantum numbers I and m; s, p, d,.. shells;

Many electron atoms: Pauli’s Exclusion Principle. Symmetric &Antisymmetric WaveFunctions.Periodic
table.Fine structure. Spin orbit coupling. Spectral Notations for Atomic States.Total angular momentum.Vector
Model.Spin-orbit coupling in atomsL-S and J-J couplings.Hund’s Rule. Term symbols. Spectra of Hydrogen
and Alkali Atoms (Na etc.).

Unit-V Atoms in Electric & Magnetic Fields:Electron angular momentum. Spacequantization.Electron Spin
and Spin Angular Momentum.Larmor’s Theorem. Spin Magnetic Moment. Stern-Gerlach Experiment. Zeeman
Effect: Electron Magnetic Moment and Magnetic Energy, Gyromagnetic Ratio and Bohr Magneton;

Atoms in External Magnetic Fields: Normal and Anomalous Zeeman Effect. Paschen Backand Stark Effect
(Qualitative Discussion only).

Reference Books:

A Text book of Quantum Mechanics, P.M.Mathews and K.Venkatesan, 2nd Ed., 2010, McGraw Hill
Quantum Mechanics, Robert Eisberg and Robert Resnick, 2nd Edn., 2002, Wiley.
Quantum Mechanics, Leonard 1. Schiff, 3rd Edn. 2010, Tata McGraw Hill.
Quantum Mechanics, G. Aruldhas, 2nd Edn. 2002, PHI Learning of India.
Quantum Mechanics, Bruce Cameron Reed, 2008, Jones and Bartlett Learning.
Quantum Mechanics: Foundations & Applications, Arno Bohm, 3rd Edn., 1993, Springer
Quantum Mechanics for Scientists & Engineers, D.A.B. Miller, 2008, Cambridge University Press

Additional Books for Reference:
e Quantum Mechanics, EugenMerzbacher, 2004, John Wiley and Sons, Inc.

e Introduction to Quantum Mechanics, D.J. Griffith, 2nd Ed. 2005, Pearson Education
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e Quantum Mechanics, Walter Greiner, 4th Edn., 2001, Springer
Course outcomes:

(/=

¢ Pinpoint the historical aspects of development of quantum mechanics.

e Understand and explain the differences between classical and quantum mechanics.
e Understand the idea of wave function.

e Understand the uncertainty relations.

e Solve Schroedinger equation for simple potentials.

e spot, identify and relate the eigenvalue problems for energy, momentum, angular momentum and central
potentials explain the idea of spin.

SUBJECT NAME: QUANTUM MECHANICS AND APPLICATION LAB

SUBJECT CODE: BPH-370

Use C/C++/Scilab for solving the following problems based on Quantum Mechanics like

1. Solve the s-wave Schrodinger equation for the ground state and the first excited state of the hydrogen
atom:
d2y 2m e
__ I v@r E. wherev
0 A(Nu(r), A(rno (nooo

dr 2 h 2 r

2

Here, m is the reduced mass of the electron. Obtain the energy eigenvalues and plot the corresponding
wavefunctions. Remember that the ground state energy of the hydrogen atom is [1 -13.6 eV. Take e =

3.795 (eVA)Y2, ke = 1973 (eVA) and m = 0.511x106 eV/c? .
2. Solve the s-wave radial Schrodinger equation for an atom:
d?y 2m
L IV (no
0 A(Nu(r), A(no EC
dr? h 2

where m is the reduced mass of the system (which can be chosen to be the mass of an electron), for the
screened coulomb potential

av(r)io 2 Ora

r

Find the energy (in eV) of the ground state of the atom to an accuracy of three
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significant digits. Also, plot the corresponding wavefunction. Take e = 3.795 (eVA) U 2, m = 0.511x106

eV/ic?,anda=3 A, 5 A, 7 A. In these units he = 1973(eVA). The ground state energy is expected to be
above -12 eV in all three cases.

3.

4.

Solve the s-wave radial Schrodinger equation for a particle of mass
m dZyD A(r)u(r), A(r)DszV (noEL]

sz 2 o
For the anharmonic oscillator potential
1 1
V ()0~ 2kr?0"3 br3

for the ground state energy (in MeV) of particle to an accuracy of three significant digits. Also, plot the

corresponding wave function. Choose m = 940 MeV/c? , k=100 33 MeV fm'2, b =0, 10, 30 MeV fm3

In these units, ch = 197.3 MeV fm. The ground state energy I expected to lie between 90 and 110 MeV
for all three cases.

Solve the s-wave radial Schrodinger equation for the vibrations of hydrogen

d?y 2m [ V()
molecule: — O A(r)u(r), A(r)0 —EL

dx 2 h:
Where [J is the reduced mass of the two-atom system for the Morse potential

& i M¥%
V()OD(e 2"0e" ™, rd 1 ° Find the lowest vibrational energy (in

MeV) of the molecule to an accuracy of three significant digits. Also plot the corresponding wave
function. Take: m = 940x106 eV/C? ,D=0.755501 eV, a. = 1.44, ro = 0.131349 A

Laboratory based experiments:

a.Study of Electron spin resonance- determine magnetic field as a function of the resonance frequency
b. Study of Zeeman effect: with external magnetic field; Hyperfine splitting

c. To show the tunneling effect in tunnel diode using 1-V characteristics.

d.Quantum efficiency of CCDs

NOTE: Each student is required to perform at least seven experiments.

Reference Books:

[1Schaum's outline of Programming with C++.J.Hubbard, 2000,McGraw-Hill Publication

[ Numerical Recipes in C: The Art of Scientific Computing, W.H. Pressetal., 3rd Edn., 2007,
Cambridge University Press.
[0 Anintroduction to computational Physics, T.Pang, 2nd Edn.,2006, Cambridge Univ. Press
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1 Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific &
Engineering Applications: A. VandeWouwer, P. Saucez, C. V. Fernandez.2014 Springer.
[1Scilab(A Free Software to Matlab): H. Ramchandran, A.S. Nair. 2011 S. Chand & Co.

1 A Guide to MATLAB, B.R. Hunt, R.L. Lipsman, J.M. Rosenberg, 2014, 3rd Edn., Cambridge
University Press

SUBJECT NAME: SOLID STATE PHYSICS

SUBJECT CODE: BPH-321

Course Objectives:

The aim of this course is to give you an extended knowledge of the principles and techniques of solid state physics.
The course covers the physical understanding of matter from an atomic view point. Topics covered include the
structure, thermal and electrical properties of matter. Fundamental theories in solid state physics are introduced
and then extended to show the irrelevance to important applications in current -day technology, industry, and
research. The course has a theoretical lecture component and makes extensive use of examples and exercises to
illustrate the material.

Unit-1 Crystal Structure:Solids: Amorphous and Crystalline Materials. Lattice TranslationVectors.Lattice
with a Basis — Central and Non-Central Elements.Unit Cell.Miller Indices.Reciprocal Lattice.Types of
Lattices.Brillouin Zones.Diffraction of X-rays by Crystals.Bragg’s Law.Atomic and Geometrical Factor.

(12 Lectures)

Unit-11 Elementary Lattice Dynamics:Lattice Vibrations and Phonons: LinearMonoatomic and Diatomic
Chains. Acoustical and Optical Phonons. Qualitative Description of the 34 Phonon Spectrum in Solids. Dulong
and Petit’s Law, Einstein and Debye theories of specific heat of solids. T3 law

e Unit-11l1 Properties of Matter: Magnetic Properties: Dia-, Para-, Ferri- and FerromagneticMaterials.
Classical Langevin Theory of dia— and Paramagnetic Domains.Quantum Mechanical Treatment of
Paramagnetism.Curie’s = law, =~ Weiss’s = Theory of Ferromagnetism and Ferromagnetic
Domains.Discussion of B-H Curve. Hysteresis and Energy Loss.; Dielectric Properties: Polarization.
Local Electric Field at an Atom.Depolarization Field.Electric
Susceptibility.Polarizability. ClausiusMosotti Equation.Classical Theory of Electric
Polarizability.Normal and Anomalous Dispersion.Cauchy and Sellmeir relations.Langevin-Debye
equation.Complex Dielectric Constant.Optical Phenomena. Application: Plasma Oscillations, Plasma
Frequency, Plasmons, TO modes. Ferroelectric Properties: Structural phase transition, Classification of
crystals, Piezoelectric effect, Pyroelectric effect, Ferroelectric effect, Electrostrictive effect, Curie-Weiss
Law,Ferroelectric domains, PE hysteresis loop. (20 lectures)

Unit-1V_Elementary band theory:Kronig Penny model. Band Gap.Conductor,Semiconductor (P and N type)
and insulator.Conductivity of Semiconductor, mobility, Hall Effect.Measurement of conductivity (04 probe
method) & Hall coefficient.(10 Lectures)

Unit-V_Superconductivity:Experimental Results. Critical Temperature.Critical magneticfield.Meissner effect.
Type I and type II Superconductors, London’s Equation and Penetration Depth. Isotope effect. Idea of BCS
theory (No derivation) (8 Lectures)

Reference Books:
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e Introduction to Solid State Physics, Charles Kittel, 8th Edition, 2004, Wiley India Pvt. Ltd

e Elements of Solid State Physics, J.P. Srivastava, 4th Edition, 2015, Prentice-Hall of India
e Introduction to Solids, Leonid V. Azaroff, 2004, Tata Mc-Graw Hill

e Solid State Physics, N.W. Ashcroft and N.D. Mermin, 1976, Cengage Learning
e Solid-state Physics, H. Ibach and H. Luth, 2009, Springer [] Solid State Physics, Rita John, 2014,
McGraw Hill

" Elementary Solid State Physics, 1/e M. Ali Omar, 1999, Pearson India
[1Solid State Physics, M.A. Wahab, 2011, Narosa Publications

Course outcomes:

Students should gain basic knowledge of solid state physics. This implies that the student will:

¢ Be able to account for interatomic forces and bonds and have a basic knowledge of crystal systems and
spatial symmetries.

¢ Be able to account for how crystalline materials are studied using diffraction and be able to perform
structure determination of simple structures.

¢ Understand the concept of reciprocal space and be able to use it as a tool.
o Know the significance of Brillouin zones.
¢ Know what phonons are, and be able to perform estimates of their dispersive and thermal properties.

¢ Know the fundamental principles of semiconductors, including pn-junctions, and be able to estimate the
charge carrier mobility and density.

SUBJECT NAME: SOLID STATE PHYSICS LAB

SUBJECT CODE: BPH-371

1. Measurement of susceptibility of paramagnetic solution (Quinck's Tube Method)

2. To measure the Magnetic susceptibility of Solids.

3. To determine the Coupling Coefficient of a Piezoelectric crystal.

4. To measure the Dielectric Constant of a dielectric Materials with frequency

5. To determine the complex dielectric constant and plasma frequency of metal using Surface Plasmon
resonance (SPR)

6. To determine the refractive index of a dielectric layer using SPR

7. To study the PE Hysteresis loop of a Ferroelectric Crystal.

8. To draw the BH curve of Fe using Solenoid & determine energy loss from Hysteresis.

9. To measure the resistivity of a semiconductor (Ge) with temperature by four-probe method (room

temperature to 150 ° C) and to determine its band gap.
10. To determine the Hall coefficient of a semiconductor sample.

Note: Each student is required to perform at least seven experiments
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Reference Books :

[1Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House.

1 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers.

0 A Text Book of Practical Physics, I.Prakash& Ramakrishna, 11th Ed., 2011, KitabMahal
[1Elements of Solid State Physics, J.P. Srivastava, 2nd Ed., 2006, Prentice-Hall of India

SUBJECT NAME: PHYSICS OF DEVICE AND COMMUNICATION

SUBJECT CODE: BPH-322

Course Objectives:

"1 To understand the basic working of Electronic devices and Linear Integrated Circuits.
"1 To give an emphasis to the student to know the various semiconductor devices and its working.
"1 To give clear understanding of various fabrication techniques of electronic devices.

[1 To introduce the basic building blocks of linear integrated circuits.

Unit |: Measurement Science

Static characteristics of measuring instruments - accuracy, precision sensitivity, non-linerarity, hysteresis -
dynamic characteristics -.1 order.and Il order instruments - Standards and calibration-errors and error analysis.

Unit I1: Transducers

Variable resistance transducers - potentiometer, strain gauge RTD, thermistor, hygrometer-Variable inductance
transducers - LVDT - variable relectance accelerometer — variable capacitance tranaducers for differential
pressure, sound and thickness measurement-piezoelectric transducer — smart transducors.

Unit 111: Industrial Instruments

Temperature measurement - thermocouples, cold-junction compensation for thermocouple, radiation and
optical pyrometers - pressure measurements - bourdon gauge, bellows, diaphragme, differential pressure
transmitter, vacum gauges, melead gauge, pirani gauge-flow measurement-office meter, venturimeter, electro-
magnetic flow meter, ultrasonic flow meter, rotameter positive displacement meters, mass flowmeters.

Unit IV: Fundamentals of Networks:

Dc And Ac Series And Parallel Circuits - Kirchhoffs Law - Network Graph — Matrix Representation- Solution
Of Steady State, equations - transients in AC networks-frequency response of RL, RC, RIC series and parallel
circuits.

Unit V: Fundamentals Electronics and Bio-Medical Measurements:

Electronics Instruments: BJT, FET and MOSFET voltmerters - solid state multimeter - DMM - audio and Radio
frequency signal generators - AM signal generator
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Bio-Medical Instruments: Measurement of biological signals - ECG,EEG, EMG - blood pressure and blood
flow measurements-defibrillators-pace maker.

Reference Books:

1. Electrical Measurements and Measuring Instruments By S. Kamakshaiah, J. Amarnath, KrishnaMurthy,
Published by | K International Publishing House Pvt. Ltd, 2011.

2. Helfrick and Cooper, “Modern Electronic Instrumentation and

3. Jones, B.E., “Instrumentation Measurement and Feedback”, Tata McGraw-Hill, 1986.

4. Golding, E.W., “Electrical Measurement and Measuring Instruments”, 3rd Edition, Sir

Issac Pitman and Sons, 1960.

Buckingham, H. and Price, E.N., “Principles of Electrical Measurements”, 1961.

Course outcomes:

. Understand the fundamentals of Electronics Device Physics
o Know the physical principles crucial to the functionality and operation of basic semiconductor devices.

. Enrich their knowledge in understanding the linear and non-linear applications of operational
amplifiers.

SUBJECT NAME: NUCLEAR AND PARTICLE PHYSICS

SUBJECT CODE: BPH-323

Course Obijectives:

1. Introduce students to the fundamental principles and concepts governing nuclear and particle physics and have
a working knowledge of their application to real-life problems; and

2. Provide students with opportunities to develop basic knowledge and understanding of: scientific phenomena,
facts, laws, definitions, concepts, theories, scientific vocabulary, terminology, conventions, scientific quantities
and their determination, order of magnitude estimates, scientific and technological applications as well as their
social, economic and environmental implications.

3. Knowledge of basic properties of nuclei and nuclear structure. Capability of elementary problem solving in
nuclear and particle physics, and relating theoretical predictions and measurement results. Critical evaluation
of results in nuclear and particle physics.
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Unit I: Structure of Nuclei and Radioactivity

Basic Properties of Nuclei: (1) Mass, (2) Radii, (3) Charge, (4) Angular Momentum, (5) Spin, (5) Magnetic
Moment (p), (6) Stability and (7) Binding Energy.

Radioactivity: Law of Radioactive Decay. Half-life, Theory of Successive Radioactive

Transformations. Radioactive Series, Binding Energy, Mass Formula. a-decay :- Range of a-particles, Geiger-
Nuttal law and a-particle Spectra. Gamow Theory of Alpha Decay, p-decay. Energy Spectra and Neutrino
Hypothesis, y-decay :- Origin of y-rays, Nuclear Isomerism and Internal Conversion.

Unit I1: Nuclear Reactions

Types of Reactions and Conservation Laws.Concept of Compound and Direct Reaction.Compound Nucleus.
Scattering Problem in One Dimension : Reflection and Transmission by a Finite Potential Step. Stationary
Solutions, Attractive and Repulsive Potential Barriers, Scattering Cross-section. Reaction Rate.Q-value of
Reaction.Fission and Fusion.

Unit 111: Nuclear Models and Accelerators

Liquid Drop Model.Mass formula. Shell Model. Meson Theory of Nuclear Forces and Discovery of Pion. Van
de Graaff Generator, Linear Accelerator, Cyclotron, Betatron,

Unit IV: Detectors of Nuclear Radiations

Interaction of Energetic particles with matter.lonization chamber. GM Counter. Cloud Chambers.Wilson Cloud
Chamber.Bubble Chamber.Scintillation Detectors.Semiconductor Detectors (Qualitative Discussion Only).

Unit V: Elementary Particles

Cosmic Rays :- Nature and Properties, Fundamental Interactions, Classification of Elementary Particles.
Particles and Antiparticles.Baryons, Hyperans, Leptons, and Mesons. Elementary Particle Quantum Numbers :
Baryon Number,Lepton Number, Strangeness, Electric Charge, Hypercharge and Isospin0. Conservation Laws
and Symmetry. Different Types of Quarks and Quark-Contents of Spin %2'Baryons. Photons,

Reference Books:

1. Concepts of Modern Physics by Arthur Beiser (McGraw-Hill Book Company, 1987)

2. Concepts of nuclear physics by Bernard L.Cohen.(New Delhi: Tata Mcgraw Hill, 1998).

3. Introduction to the physics of nuclei and particles by R.A. Dunlap.(Singapore: Thomson Asia, 2004).
4. Nuclear physics by Irving Kaplan. (Oxford & IBH, 1962).

5. Introductory nuclear physics by Kenneth S. Krane.( John Wiley & Sons, 1988)

Course outcomes:

1. Understand the fundamental principles and concepts governing classical nuclear and particle physics and
have a working knowledge of their application to real-life problems.

2. Demonstrate knowledge and understanding of: scientific phenomena, facts, laws, definitions, concepts,
theories, scientific vocabulary, terminology, conventions, scientific quantities and their determination,
order-of-magnitude estimates, scientific and technological applications as well as their social, economic
and environmental implications.
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3. Demonstrate comprehension of physical reality through estimation, approximation, and mathematical
modeling, and understand how a small number fundamental physical principles underlie a huge variety
of interconnected natural phenomena.

SUBJECT CODE PD-392
SUBJECT NAME: PDP (Personality development program)
SEMESTER -V

Course Objectives:

To enable the students with an understanding of how to create self-development by equipping them with good
inter-personal skills for effective social communication to succeed in maintaining professional and social
environments. Group discussion, interviewing skills and simulation games will equip them for employability and
professionalism.

UNIT 1 —Employability Quotient - Resume Writing, Types of Resume, Profile Building

Resume Writing Practice
UNIT 2 — Group Discussion — Definition of GD, Difference between GD and debate, Do’s and don’ts of GD.
Mock GD sessions

UNIT 3 — Interview Skills — Facing Personal, Technical & HR, FAQ and their answers
Mock interviews

UNIT 4 - Organizational Skills at Work place — focus & productivity, delegation, resource management &
management skills

UNIT 5 — Corporate Policies, Corporate Life, Corporate Etiquette Corporate Truths for every Fresher

UNIT 6 — Presentation Skills — how to prepare an effective Presentation Skills, do and don’ts of presentation.
Mock presentations

Scheme w.e.f. Academic Year 2016 - 17



J\“

LY

UNIVERSITY
choosc to know

I/

Semester - VI
SUBJECT NAME: ELECTROMAGNETIC THEORY

SUBJECT CODE: BPH-324

Course Objectives:

Obtain an understanding of Maxwell’s equations and be able to apply them to solving practical electromagnetic
fields problems. Fundamental concepts covered will include: laws governing electrodynamics, plane wave
propagation in different media, power flow, polarization, transmission and relection at an interface, transmission
lines, microwave networks, waveguides, radiation and antennas, wireless systems design and examples.

Unit-1: Maxwell Equations

Review of Maxwell’s equations. Displacement Current.Vector and Scalar Potentials. Gauge Transformations:
Lorentz and Coulomb Gauge. Boundary Conditions at interface between Different Media.Wave
Equations.Plane Waves in Dielectric Media. Poynting Theorem and

Poynting Vector. Electromagnetic  (EM) Energy Density. Physical Concept of

Electromagnetic Field Energy Density, Momentum Density and Angular Momentum

Density. (12 Lectures)

Density and Angular Momentum Density.

Unit-11: EM Wave Propagation in Unbounded Media

Plane EM waves through vacuum and isotropic dielectric medium, transverse nature of plane EM waves,
refractive index and dielectric constant, wave impedance. Propagation through conducting media, relaxation
time, skin depth.Wave propagation through dilute plasma, electrical conductivity of ionized gases, plasma
frequency, refractive index, skin depth, application to propagation through ionosphere.

(10 Lectures)
Unit-111: EM Wave in Bounded Media

Boundary conditions at a plane interface between two media. Reflection & Refraction of plane waves at plane
interface between two dielectric media-Laws of Reflection & Refraction. Fresnel's Formulae for perpendicular
& parallel polarization cases, Brewster's law.Reflection & Transmission coefficients. Total internal
reflection,evanescent waves.Metallic reflection (normal Incidence) (10 Lectures)

Unit-1V: Polarization of Electromagnetic Waves

Description of Linear, Circular and Elliptical Polarization.Propagation of E.M. Waves in Anisotropic
Media.Symmetric Nature of Dielectric Tensor.Fresnel’s Formula.Uniaxial and Biaxial Crystals. Light
Propagation in Uniaxial Crystal. Double Refraction.Polarization by Double Refraction.Nicol Prism.Ordinary &
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extraordinary refractive indices. Production & detection of Plane, Circularly and Elliptically Polarized Light.
Phase Retardation Plates: Quarter-Wave and Half-Wave Plates. Babinet Compensator and its Uses.Analysis of
Polarized Light.

(12 Lectures)

Rotatory Polarization: Optical Rotation. Biot’s Laws for Rotatory Polarization.Fresnel’s Theory of optical
rotation.Calculation of angle of rotation.Experimental verification of Fresnel’s theory.Specific rotation.
Laurent’s half-shade polarimeter.(5 Lectures)

Unit-V: Wave Guides & Optical Fibres

Planar optical wave guides. Planar dielectric wave guide.Condition of continuity at interface.Phase shift on total
reflection.Eigenvalue equations.Phase and group velocity of guidedwaves.Field energy and Power transmission. (8
Lectures)

Numerical Aperture. Step and Graded Indices (Definitions Only). Single and Multiple Mode Fibres (Concept and
Definition Only).(3 Lectures)

Reference Books:

- Introduction to Electrodynamics, D.J. Griffiths, 3 Ed., 1998, Benjamin Cummings.

- Elements of Electromagnetics, M.N.O. Sadiku, 2001, Oxford University Press.

- Introduction to Electromagnetic Theory, T.L. Chow, 2006, Jones & Bartlett Learning.
- Fundamentals of Electromagnetics, M.A.W. Miah, 1982, Tata McGraw Hill.
Electromagnetic field Theory, R.S. Kshetrimayun, 2012, Cengage Learning.

. Engineering Electromagnetic, Willian H. Hayt, 8" Edition, 2012, McGraw Hill.

Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer.

Additional Books for Reference:

. Electromagnetic Fields & Waves, P. Lorrain & D. Corson, 1970, W. H. Freeman & Co.
. Electromagnetics, J.A. Edminster, Schaum Series, 2006, Tata McGraw Hill.

- Electromagnetic field theory fundamentals, B. Guru and H. Hiziroglu, 2004, Cambridge University Press.

Course outcomes: After study through lectures and assignments, students will be able to:

1. Apply vector calculus to static electric-magnetic fields in different engineering situations

2. Analyze Maxwell’s equation in different forms (differential and integral) and apply them to diverse
engineering problems

3. Examine the phenomena of wave propagation in different media and its interfaces and in applications of
microwave engineering
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SUBJECT NAME: ELECTROMAGNETIC THEORY LAB

SUBJECT CODE: BPH-374

To verify the law of Malus for plane polarized light.

To determine the specific rotation of sugar solution using Polarimeter.

To analyze elliptically polarized Light by using a Babinet’s compensator.

To study dependence of radiation on angle for a simple Dipole antenna.

To determine the wavelength and velocity of ultrasonic waves in a liquid (Kerosene Qil, Xylene, etc.) by
studying the diffraction through ultrasonic grating.

To study the reflection, refraction of microwaves

To study Polarization and double slit interference in microwaves.

To determine the refractive index of liquid by total internal reflection using Wollaston’s air-film.

To determine the refractive Index of (1) glass and (2) a liquid by total internal reflection using a Gaussian
eyepiece.

10. To study the polarization of light by reflection and determine the polarizing angle for air-glass interface.
11. To verify the Stefan's law of radiation and to determine Stefan’s constant.

12. To determine the Boltzmann constant using V-1 characteristics of PN junction diode.

agrwdE

©oo~No

Note: Each student is required to perform at least seven experiments.
Referred Books:
Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia, Publishing House.

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers.

A Text Book of Practical Physics, I.Prakash & Ramakrishna, g1 Ed., 2011, Kitab Mahal.

Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer

SUBJECT NAME: STATISTICAL MECHANICS

SUBJECT CODE: BPH-325

Course Obijectives:

This course develops concepts in classical laws of thermodynamics and their application, postulates of statistical
mechanics, statistical interpretation of thermodynamics, microcanonical, canonical and grant canonical
ensembles; the methods of statistical mechanics are used to develop the statistics for Bose-Einstein, Fermi-Dirac
and photon gases; selected topics from low temperature physics and electrical and thermal properties of matter
are discussed.

Unit-1: Classical Statistics

Macrostate & Microstate, Elementary Concept of Ensemble, Phase Space, Entropy and Thermodynamic Probability,
Maxwell-Boltzmann Distribution Law, Partition Function, Thermodynamic Functions of an Ideal Gas, Classical Entropy
Expression, Gibbs Paradox, Sackur Tetrode equation, Law of Equipartition of Energy (with proof) — Applications to Specific
Heat and its Limitations.(18 Lectures)

Scheme w.e.f. Academic Year 2016 - 17



J\“

LY

UNIVERSIT
choosc to know

I/

Unit-11: Classical Theory of Radiation

Properties of Thermal Radiation.Blackbody Radiation.Pure temperature dependence.Kirchhoff’s law. Stefan-Boltzmann law:
Thermodynamic proof. Radiation Pressure. Saha’s Ionization Formula. (9 Lectures)

Unit-111: Quantum Theory of Radiation

Spectral Distribution of Black Body Radiation. Planck’s Quantum Postulates. Planck’s Law of Blackbody Radiation:
Experimental Verification. Deduction of (1) Wien’s Distribution Law, (2) Rayleigh-Jeans Law, (3) Stefan-Boltzmann Law,
(4) Wien’s Displacement law from Planck’s law.(5 Lectures)

Unit-1V: Bose-Einstein Statistics

B-E distribution law, Thermodynamic functions of a strongly Degenerate Bose Gas, Bose Einstein condensation, properties
of liquid He (qualitative description), Radiation as a photon gas and Thermodynamic functions of photon gas. (13 Lectures)

Unit-V: Fermi-Dirac Statistics

Fermi-Dirac Distribution Law, Thermodynamic functions of a Completely and strongly Degenerate Fermi Gas, Fermi
Energy, Electron gas in a Metal, Specific Heat of Metals, Relativistic Fermi gas,White Dwarf Stars, Chandrasekhar Mass
Limit.

(15 Lectures)

Reference Books:

- Statistical Mechanics, R.K. Pathria, Butterworth Heinemann: 2nd Ed., 1996, Oxford University Press.

Statistical Physics, Berkeley Physics Course, F. Reif, 2008, Tata McGraw-Hiill.
- Statistical and Thermal Physics, S. Lokanathan and R.S. Gambhir. 1991, Prentice Hall.

. 'II\'lhermodynamics, Kinetic Theory and Statistical Thermodynamics, Francis W. Sears and Gerhard L. Salinger, 1986,
arosa.

. Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer

An Introduction to Statistical Mechanics & Thermodynamics, R.H. Swendsen, 2012, Oxford

Course outcomes: On completion of this course a student should be able to:

1. | Define and discuss the concepts of microstate and macrostate of a model system

Define and discuss the concepts and roles of entropy and free energy from the view point of
2. |statistical

mechanics.

3. | Define and discuss the Boltdsmann distribution and the role of the partition function.
Apply the machinery of statistical mechanics to the calculation of macroscopic properties

4 | resulting

from microscopic models of magnetic and crystalline systems

Discuss the concept and role of indistinguishability in the theory of gases; know the results
5 |expected

from classical considerations and when these should be recovered

Define the Fermi-Dirac and Bose-Einstein distributions; state where they are applicable;

6 understand

how they differ and show when they reduce to the Boltsman distribution.

Apply the Fermi-Dirac distribution to the calculation of thermal properties of elctrons in

7 metals

8 [ Apply the Bose-Einstein distribution to the calculation of properties of black body radiation.

Scheme w.e.f. Academic Year 2016 - 17



)

\ A

UNIVERSITY
choosc to know

(/=

SUBJECT NAME: STATISTICAL MECHANICS LAB

SUBJECT CODE: BPH-375

Use C/C™*/Scilab/other numerical simulations for solving the problems based on Statistical Mechanics like

13. Computational analysis of the behavior of a collection of particles in a box that satisfy Newtonian mechanics
and interact via the Lennard-Jones potential, varying the total number of particles N and the initial conditions:

a) Study of local number density in the equilibrium state (i) average; (ii) fluctuations
b) Study of transient behavior of the system (approach to equilibrium)
c) Relationship of large N and the arrow of time

d) Computation of the velocity distribution of particles for the system and comparison with the Maxwell
velocity distribution.

e) Computation and study of mean molecular speed and its dependence on particle mass.

f) Computation of fraction of molecules in an ideal gas having speed near the most probable speed

Computation of the partition function Z( ') for examples of systems with a finite

14. Computation of the partition function Z(p) for examples of systems with a finite number of single particle
levels (e.g., 2 level, 3 level, etc.) and a finite number of non-interacting particles N under Maxwell-
Boltzmann, Fermi-Dirac and Bose- Einstein statistics:

a) Study of how Z(B), average energy <E>, energy fluctuation [JE, specific heat at constant volume Cy,
depend upon the temperature, total number of particles N and the spectrum of single particle states.
b) Ratios of occupation numbers of various states for the systems considered above.

c) Computation of physical quantities at large and small temperature T and comparison of various
statistics at large and small temperature T.
15. Plot Planck’s law for Black Body radiation and compare it with Raleigh —Jeans Law at high temperature and
low temperature.
16. Plot Specific Heat of Solids (a) Dulong-Petit law, (b) Einstein distribution function, (c) Debye distribution
function for high temperature and low temperature and compare them for these two cases.
17. Plot the following functions with energy at different temperatures

a) Maxwell-Boltzmann distribution
b) Fermi-Dirac distribution
c) Bose-Einstein distribution
Note: Each student is required to perform at least ........ experiments.

Reference Books:
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» Elementary Numerical Analysis, K.E.Atkinson, 3" Edn. 2007, Wiley India Edition.

- Statistical Mechanics, R.K. Pathria, Butterworth Heinemann: 2nd Ed., 1996, Oxford University Press.

- Introduction to Modern Statistical Mechanics, D. Chandler, Oxford University Press, 1987. ]

- 'Iig%%m?\ldynamlcs, Kinetic Theory and Statistical Thermodynamics, Francis W. Sears and Gerhard L. Salinger,
, Narosa.

- Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer. )
Statistical and Thérmal Physics with computer applications, Harvey Gould and Jan Tobochnik,
Princeton University Press, 2010.

- Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific and”Engineering
Applications: A. Vande Wouwer, P. Saucez, C. V. Fernandez. 2014 Springer“ISBN: 978-3319067896

~  Scilab by example: M. Affouf, 2012. ISBN: 978-1479203444

© Scilab Image Processing: L.M.Surhone. 2010, Betascript Pub., ISBN: 978- 6133459274

SUBJECT NAME: NANO-MATERIALS & APPLICATION

SUBJECT CODE: BPH-326

Course Objectives:

This course aims to provide a comprehensive overview of nanomaterials in terms of the synthesis,
characterization, properties, and applications. It will cover the fundamental scientific principles for the different
synthesis techniques, assembly of nanostructured materials and, new physical and chemical properties at the
nanoscale. Existing and emerging applications will also be discussed through case studies.

Unit I: Nanomaterials and Nanotechnology

Basic concepts of Nano science and technology — Quantum wire — Quantum well — Quantum dot — Properties and
technological advantages of Nanomaterials— Carbon Nanotubes and applications — Material processing by Sol —
Gel method, Chemical Vapour deposition and Physical Vapour deposition — Microwave Synthesis of materials —
Principles of SEM, TEM and AFM.

Unit I1: Nanostructures

Electronic Structure of Nanoparticles- Kinetics in Nanostructured Materials- Zero dimensional, one-dimensional
and two dimensional nanostructures- clusters of metals and semiconductors, nanowires, nanostructured beams, and
nanocomposites-artificial atomic clusters-Size dependent properties-size dependent absorption spectra-phonons in
nanostructures.

Unit 111: Physical Properties of Nanomaterials
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Melting point and phase transition processes- quantum-size-effect (QSE). Size-induced metal-insulator-transition
(SIMIT)- nano-scale magnets, transparent magnetic materials, and ultrahigh-density magnetic recording materials
chemical physics of atomic and molecular clusters.

Unit 1V: Surface and Micro-structural Properties of Nanomaterials

Surface energy — chemical potential as a function of surface curvature-Electrostatic stabilization-surface charge
density-electric potential at the proximity of solid surface-Van der Waals attraction potential. Micro-structural
Properties: Properties slightly dependent on temperature and grain size; properties strongly dependent on
temperature and grain size; strengthening mechanisms; enhancement of available plasticity; grain size evolution
and grain size control; HallPetch relation, microstructure — dislocation interactions at low and high temperatures;
effects of diffusion on strength and flow of materials.

Unit V: Applications of Nanomaterials

Solar energy conversion and catalysis, Molecular electronics and printed electronics Nanoelectronics, Polymers
with a special architecture, Liquid crystalline systems,Linear and nonlinear optical and electrooptical properties,
Applications in displays and other devices, Advanced organic materials for data storage,Photonics, Plasmonics
,Chemical and biosensors,Nanomedicine and Nanobiotechnology.

Referred Books:

1. Joel L. Gersten, “The Physics and Chemistry of Materials”, Wiley, 2001. 2. A. S. Edelstein and R. C. Cammarata,
“Nanomaterials: Synthesis, Properties and Applications”, Institute of Physics Pub.,1998.

2. Hari Singh Nalwa, “Nanostructured Materials and Nanotechnology”, Academic Press, 20024. S.Yang and P.Shen:
“Physics and Chemistry of Nanostructured Materials”, Taylor & Francis, 2000.

Course outcomes: At the end of the course, the student will understand the following:

1.  Understand the general physics and chemistry of nanomaterials

2. Understand processing techniques for nanomaterials — both chemical and physical approaches

3. Understand the important applications and properties of nanomaterials.

4.  Understand the microstructure properties of Nanomaterials
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Dissertation/Project

SUBJECT NAME: DISSERTATION

SUBJECT CODE: BPH-377

1. ldentification of a research Topic, reading of relevant literature, Summary of National and International
Scenario of course taught.

2. Understanding of the unsolved and unresolved problems in the literature, framing of objectives for dissertation.

3. Assessment about the feasibility of identified objectives within available resources, and fine tuning of
objectives for future work.

4. Experimental / computational analysis, data analysis and writing of report.

5. Writing of manuscript and Poster making for presentation in scientific conferences or publication in Journal
based on above work.

SEMESTER-V

SUBJECT NAME: QUANTUM MECHANICS AND APPLICATIONS

SUBJECT CODE: BPH-320

Course Obijectives:

Connect the historical development of quantum mechanics with previous knowledge and learn the basic properties
of quantum world

Unit-1

Time dependent Schrodinger equation:Time dependent Schrodinger equation anddynamical evolution
of a quantum state; Properties of Wave Function. Interpretation of Wave Function Probability and
probability current densities in three dimensions; Conditions for Physical Acceptability of Wave
Functions.Normalization.Linearity and Superposition Principles.Eigenvalues and Eigenfunctions.Position,
momentum and Energy operators; commutator of position and momentum operators; Expectation values
of position and

momentum.Wave Function of a Free Particle. (8 Lectures
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Unit-11

Time independent Schrodinger equation: Hamiltonian, stationary states and energyeigenvalues; expansion of
an arbitrary wavefunction as a linear combination of energy eigenfunctions; General solution of the time
dependent Schrodinger equation in terms of linear combinations of stationary states; Application to spread of
Gaussian wave-packet for a free particle in one dimension; wave packets, Fourier transforms and momentum
space wavefunction; Position-momentum uncertainty principle.(10 Lectures)

Unit-111 General discussion of bound states in an arbitrary potential: continuity of wavefunction, boundary
condition and emergence of discrete energy levels; application to one-dimensional problem-square well
potential; Quantum mechanics of simple harmonic oscillator-energy levels and energy eigenfunctions using
Frobenius method; Hermite polynomials; ground state, zero point energy & uncertainty principle.(12 Lectures)

Unit-1V Quantum theory of Hydrogen-like atoms:time independent Schrodinger equationin spherical polar
coordinates; separation of variables for second order partial differential equation; angular momentum operator
& quantum numbers; Radial wavefunctions from Frobenius method; shapes of the probability densities for
ground & first excited states; Orbital angular momentum guantum numbers | and m; s, p, d,.. shells;

Many electron atoms: Pauli’sExclusion Principle. Symmetric &Antisymmetric WaveFunctions.Periodic
table.Fine structure. Spin orbit coupling. Spectral Notations for Atomic States.Total angular momentum.Vector
Model.Spin-orbit coupling in atomsL-S and J-J couplings.Hund’s Rule. Term symbols. Spectra of Hydrogen
and Alkali Atoms (Na etc.).

Unit-V Atoms in Electric & Magnetic Fields:Electron angular momentum. Spacequantization.Electron Spin
and Spin Angular Momentum.Larmor’s Theorem. Spin Magnetic Moment. Stern-Gerlach Experiment. Zeeman
Effect: Electron Magnetic Moment and Magnetic Energy, Gyromagnetic Ratio and Bohr Magneton;

Atoms in External Magnetic Fields: Normal and Anomalous Zeeman Effect. Paschen Backand Stark Effect
(Qualitative Discussion only).

Reference Books:

[ A Text book of Quantum Mechanics, P.M.Mathews and K.Venkatesan, 2nd Ed., 2010, McGraw Hill
1 Quantum Mechanics, Robert Eisberg and Robert Resnick, 2nd Edn., 2002, Wiley.

[0 Quantum Mechanics, Leonard 1. Schiff, 3rd Edn. 2010, Tata McGraw Hill.

[0 Quantum Mechanics, G. Aruldhas, 2nd Edn. 2002, PHI Learning of India.

[0 Quantum Mechanics: Foundations & Applications, Arno Bohm, 3rd Edn., 1993, Springer

[0 Quantum Mechanics for Scientists & Engineers, D.A.B. Miller, 2008, Cambridge University Press

Additional Books for Reference:

OJQuantum Mechanics, EugenMerzbacher, 2004, John Wiley and Sons, Inc.
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(1 Introduction to Quantum Mechanics, D.J. Griffith, 2nd Ed. 2005, Pearson Education
1 Quantum Mechanics, Walter Greiner, 4th Edn., 2001, Springer

Course outcomes:-

1. Pinpoint the historical aspects of development of quantum mechanics

2. Understand and explain the differences between classical and quantum mechanics

3. Understand the idea of wave function

4. Understand the uncertainty relations

5. Solve Schrodinger equation for simple potentials

6. Spot, identify and relate the eigenvalue problems for energy, momentum, angular momentum and

central potentials explain the idea of spin

SUBJECT NAME: QUANTUM MECHANICS AND APPLICATION LAB

SUBJECT CODE: BPH-370

Use C/C++/Scilab for solving the following problems based on Quantum Mechanics like

5. Solve the s-wave Schrodinger equation for the ground state and the first excited state of the hydrogen

atom:

dZy 2m p?
AU, AN 1V (r)i E0 whereV (r)0 ©

dr? h? r

Here, m is the reduced mass of the electron. Obtain the energy eigenvalues and plot the corresponding
wavefunctions. Remember that the ground state energy of the hydrogen atom is [J -13.6 eV. Take e = 3.795

VA2 he = 1973 (eVA) and m = 0.511x106 eV/c? .

6. Solve the s-wave radial Schrodinger equation for an atom:

d2y 2m [ V()
— O APu(r), A(ng —E!

dr 2 h 2
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7.

8.

where m is the reduced mass of the system (which can be chosen to be the mass of an electron), for the
screened coulomb potential

€
av(n o™ ewe

r

Find the energy (in eV) of the ground state of the atom to an accuracy of three

significant digits. Also, plot the corresponding wavefunction. Take e = 3.795 (eVA) U 2 m=0.511x106
eV/c2 ,anda=3 A, 5 A, 7 A. In these units hc = 1973

(eVA). The ground state energy is expected to be above -12 eV in all three cases.

Solve the s-wave radial Schrodinger equation for a particle of mass

m dZyD A(r)u(r), A(r)DszV (no EL
dr2h? —

For the anharmonic oscillator potential

v (r)D12kr2D13 br3

for the ground state energy (in MeV) of particle to an accuracy of three significant digits. Also, plot the

corresponding wave function. Choose m = 940 MeV/c? , k=100 33 MeV fm'2, b =0, 10, 30 MeV fm™3

In these units, ch = 197.3 MeV fm. The ground state energy I expected to lie between 90 and 110 MeV
for all three cases.

Solve the s-wave radial Schrodinger equation for the vibrations of hydrogen

d2y 2m
molecule: ___ 0 A(Nu(r), A(no __ LIV (o EL
dx 2 h 2

Where (1 is the reduced mass of the two-atom system for the Morse potential

re
o

(]
]
=

f20r

V (N D(e e ),r [0 I Find the lowest vibrational energy (in
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MeV) of the molecule to an accuracy of three significant digits. Also plot the corresponding wave
function. Take: m = 940x106 eV/C> ,D=0.755501 eV, a. = 1.44, ro = 0.131349 A

Laboratory based experiments:

5. Study of Electron spin resonance- determine magnetic field as a function of the resonance frequency

6. Study of Zeeman effect: with external magnetic field; Hyperfine splitting

7. To show the tunneling effect in tunnel diode using I-V characteristics.

8. Quantum efficiency of CCDs

NOTE: Each student is required to perform at least seven experiments.

Reference Books:

[1Schaum's outline of Programming with C++.J.Hubbard, 2000, McGraw-Hill Publication

[1Numerical Recipes in C: The Art of Scientific Computing, W.H. Pressetal., 3rd Edn., 2007,
Cambridge University Press.

(1 An introduction to computational Physics, T.Pang, 2nd Edn.,2006, Cambridge Univ. Press

1 Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific &
Engineering Applications: A. VandeWouwer, P. Saucez, C. V. Fernandez.2014 Springer.

[1Scilab(A Free Software to Matlab): H. Ramchandran, A.S. Nair. 2011 S. Chand & Co.

[0 A Guide to MATLAB, B.R. Hunt, R.L. Lipsman, J.M. Rosenberg, 2014, 3rd Edn., Cambridge
University Press

SUBJECT NAME: SOLID STATE PHYSICS

SUBJECT CODE: BPH-321

Course Obijectives:

The aim of this course is to give an extended knowledge of the principles and techniques of solid state physics.The
course covers the physical understanding of matter from an atomic view point. Topics covered include the
structure, thermal, magnetic and electrical properties of matter. Fundamental theories in solid state physics are
introduced and then extended to show the relevance to important applications in current -day technology, industry,
and research.

Unit-1 Crystal Structure:Solids: Amorphous and Crystalline Materials. Lattice TranslationVectors.Lattice
with a Basis — Central and Non-Central Elements.Unit Cell.Miller Indices.Reciprocal Lattice.Types of
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Lattices.Brillouin Zones.Diffraction of X-rays by Crystals.Bragg’s Law.Atomic and Geometrical Factor.(12
Lectures)

Unit-11_Elementary Lattice Dynamics:Lattice Vibrations and Phonons: LinearMonoatomic and Diatomic
Chains. Acoustical and Optical Phonons. Qualitative Description of the 34 Phonon Spectrum in Solids. Dulong
and Petit’s Law, Einstein and Debye theories of specific heat of solids. T3 law

Unit-111 Properties of Matter: Magnetic Properties: Dia-, Para-, Ferri- and FerromagneticMaterials. Classical
Langevin Theory of dia— and Paramagnetic Domains.Quantum Mechanical Treatment of
Paramagnetism.Curie’s law, Weiss’s Theory of Ferromagnetism and Ferromagnetic Domains.Discussion of B-
H Curve. Hysteresis and Energy Loss.; Dielectric Properties: Polarization. Local Electric Field at an
Atom.Depolarization

Field.Electric  Susceptibility.Polarizability.ClausiusMosotti  Equation.Classical Theory of  Electric
Polarizability.Normal and Anomalous Dispersion.Cauchy and Sellmeir relations.Langevin-Debye
equation.Complex Dielectric Constant.Optical Phenomena. Application: Plasma Oscillations, Plasma
Frequency, Plasmons, TO modes. Ferroelectric Properties: Structural phase transition, Classification of crystals,
Piezoelectric effect, Pyroelectric effect, Ferroelectric effect, Electrostrictive effect, Curie-Weiss
Law,Ferroelectric domains, PE hysteresis loop. (20 lectures)

Unit-1V _Elementary band theory:Kronig Penny model. Band Gap.Conductor,Semiconductor (P and N type)
and insulator.Conductivity of Semiconductor, mobility, Hall Effect.Measurement of conductivity (04 probe
method) & Hall coefficient.(10 Lectures)

Unit-V Superconductivity:Experimental Results. Critical Temperature.Critical magneticfield.Meissner effect.
Type I and type II Superconductors, London’s Equation and Penetration Depth. Isotope effect. Idea of BCS
theory (No derivation) (8 Lectures)

Reference Books:

ClIntroduction to Solid State Physics, Charles Kittel, 8th Edition, 2004, Wiley India Pvt. Ltd.

(1  Elements of Solid State Physics, J.P. Srivastava, 4th Edition, 2015, Prentice-Hall of India

(1 Introduction to Solids, Leonid V. Azaroff, 2004, Tata Mc-Graw Hill

[0 Solid State Physics, N.W. Ashcroft and N.D. Mermin, 1976, Cengage Learning

[0 Solid-state Physics, H. Ibach and H. Luth, 2009, Springer [ Solid State Physics, Rita John, 2014, McGraw
Hill

(1 Elementary Solid State Physics, 1/e M. Ali Omar, 1999, Pearson India

Solid State Physics, M.A. Wahab, 2011, Narosa Publications

Course outcomes: After successfully completing this course students will be able to:

1. Explain the fundamental concepts of solid state physics such as what types of matter exist and the methods
available to determine their structure and properties

Outline the physical origins which govern the properties of matter in the solid state

Apply the knowledge gained to solve problems in solid state physics using relevant mathematical tools.

wn
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SUBJECT NAME: SOLID STATE PHYSICS LAB

SUBJECT CODE: BPH-371

1. Measurement of susceptibility of paramagnetic solution (Quinck's Tube Method)

2. To measure the Magnetic susceptibility of Solids.

3. To determine the Coupling Coefficient of a Piezoelectric crystal.

4. To measure the Dielectric Constant of a dielectric Materials with frequency

5. To determine the complex dielectric constant and plasma frequency of metal using Surface Plasmon
resonance (SPR)

6. To determine the refractive index of a dielectric layer using SPR

7.To study the PE Hysteresis loop of a Ferroelectric Crystal.

8. To draw the BH curve of Fe using Solenoid & determine energy loss from Hysteresis.

9. To measure the resistivity of a semiconductor (Ge) with temperature by four-probe method (room

temperature to 150 ° C) and to determine its band gap.
10. To determine the Hall coefficient of a semiconductor sample.

Note: Each student is required to perform at least seven experiments

Reference Books :

[1Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House.

1 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers.

[1 A Text Book of Practical Physics, I.Prakash& Ramakrishna, 11th Ed., 2011, KitabMahal
CJElements of Solid State Physics, J.P. Srivastava, 2nd Ed., 2006, Prentice-Hall of India.

SUBJECT NAME: PHYSICS OF DEVICE AND COMMUNICATION

SUBJECT CODE: BPH-322

Unit |: Measurement Science

Static characteristics of measuring instruments - accuracy, precision sensitivity, non-linerarity, hysteresis -
dynamic characteristics - 1 order and Il order instruments - Standards and calibration-errors and error analysis.

Unit I1: Transducers

Variable resistance transducers - potentiometer, strain gauge RTD, thermistor, hygrometer-Variable inductance
transducers - LVDT - variable relectance accelerometer — variable capacitance tranaducers for differential

pressure, sound and thickness measurement

Unit 111: Industrial Instruments
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Temperature measurement - thermocouples, cold-junction compensation for thermocouple, bourdon gauge,
bellows, diaphragme, differential pressure transmitter, vacum gauges, melead gauge, pirani gauge-flow
measurement-office meter, venturimeter, electro-magnetic flow meter, ultrasonic flow meter, rotameter positive
displacement meters

Unit IV: Fundamentals of Networks:

Dc And Ac Series And Parallel Circuits - Kirchhoffs Law - Network Graph — Solution Of Steady State, equations -
transients in AC networks-frequency response of RL, RC, RIC series and parallel circuits.

Unit V: Fundamentals Electronics and Bio-Medical Measurements

Electronics Instruments: BJT, FET and MOSFET voltmerters - solid state multimeter - DMM - audio and Radio
frequency signal generators

Bio-Medical Instruments: Measurement of biological signals - ECG,EEG, EMG - blood pressure and blood flow
measurements-defibrillators-pace maker.

Reference Books:

1. Electrical Measurements and Measuring Instruments By S. Kamakshaiah, J. Amarnath, KrishnaMurthy,
Published by I K International Publishing House Pvt. Ltd, 2011.

2. Helfrick and Cooper, “Modern Electronic Instrumentation and

3. Jones, B.E., “Instrumentation Measurement and Feedback”, Tata McGraw-Hill, 1986.

4. Golding, E.W., “Electrical Measurement and Measuring Instruments”, 3rd Edition, Sir

Issac Pitman and Sons, 1960.

5. Buckingham, H. and Price, E.N., “Principles of Electrical Measurements”, 1961.

SUBJECT NAME: NUCLEAR AND PARTICLE PHYSICS

SUBJECT CODE: BPH-323

Unit I: Structure of Nuclei and Radioactivity

Basic Properties of Nuclei: (1) Mass, (2) Radii, (3) Charge, (4) Angular Momentum, (5) Spin, (5) Magnetic
Moment (u), (6) Stability and (7) Binding Energy.

Radioactivity: Law of Radioactive Decay. Half-life, Theory of Successive Radioactive Transformations.
Radioactive Series, Binding Energy, Mass Formula. a-decay :- Range of a-particles, Geiger-Nuttal law and o-
particle Spectra. Gamow Theory of Alpha Decay, -decay. Energy Spectra and Neutrino Hypothesis, y-decay :-
Origin of y-rays, Nuclear Isomerism and Internal Conversion.

Unit I1: Nuclear Reactions

Types of Reactions and Conservation Laws.Concept of Compound and Direct Reaction.Compound Nucleus.
Scattering Problem in One Dimension : Reflection and Transmission by a Finite Potential Step. Stationary
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Solutions, Attractive and Repulsive Potential Barriers, Scattering Cross-section. Reaction Rate.Q-value of
Reaction.Fission and Fusion.

Unit 111: Nuclear Models and Accelerators

Liquid Drop Model.Mass formula. Shell Model. Meson Theory of Nuclear Forces and Discovery of Pion. Van
de Graaff Generator, Linear Accelerator, Cyclotron, Betatron,

Unit IV: Detectors of Nuclear Radiations

Interaction of Energetic particles with matter.lonization chamber. GM Counter. Cloud Chambers.Wilson Cloud
Chamber.Bubble Chamber.Scintillation Detectors.Semiconductor Detectors (Qualitative Discussion Only).

Unit V: Elementary Particles

Cosmic Rays :- Nature and Properties, Fundamental Interactions, Classification of Elementary Particles.
Particles and Antiparticles.Baryons, Hyperons, Leptons, and Mesons. Elementary Particle Quantum Numbers :
Baryon Number,

Lepton Number, Strangeness, Electric Charge, Hypercharge and Isospin0.Conservation Laws and Symmetry.
Different Types of Quarks and Quark Contents of Spin %2 Baryons. Photons,

Reference Books:

1. Concepts of Modern Physics by Arthur Beiser (McGraw-Hill Book Company, 1987)
2. Concepts of nuclear physics by Bernard L.Cohen.(New Delhi: Tata Mcgraw Hill, 1998).

3. Introduction to the physics of nuclei and particles by R.A. Dunlap.(Singapore: Thomson Asia, 2004).
4. Nuclear physics by Irving Kaplan. (Oxford & IBH, 1962).

Introductory nuclear physics by Kenneth S. Krane.( John Wiley & Sons, 1988
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Semester — VI

SUBJECT NAME: ELECTROMAGNETIC THEORY

SUBJECT CODE: BPH-324

Unit-1: Maxwell Equations

Review of Maxwell’s equations. Displacement Current.Vector and Scalar Potentials. Gauge

Transformations: Lorentz and Coulomb Gauge. Boundary Conditions at interface between Different
Media.Wave Equations.Plane  Waves in Dielectric Media.Poynting Theorem and Poynting
Vector.Electromagnetic (EM) Energy Density.Physical Concept of Electromagnetic Field Energy Density,
Momentum Density and Angular MomentumDensity. (12 Lectures)

Unit-11: EM Wave Propagation in Unbounded Media

Plane EM waves through vacuum and isotropic dielectric medium, transverse nature of plane EM waves,
refractive index and dielectric constant, wave impedance. Propagation through conducting media, relaxation
time, skin depth. Wave propagation through dilute plasma, electrical conductivity of ionized gases, plasma
frequency, refractive index, skin depth, application to propagation through ionosphere.(10 Lectures)

Unit-111: EM Wave in Bounded Media

Boundary conditions at a plane interface between two media. Reflection & Refraction of plane waves at plane
interface between two dielectric media-Laws of Reflection & Refraction. Fresnel's Formulae for perpendicular
& parallel polarization cases, Brewster's law.Reflection & Transmission coefficients. Total internal reflection,
evanescent waves.Metallic reflection (normal Incidence) (10 Lectures)

Unit-1V: Polarization of Electromagnetic \Waves

Description of Linear, Circular and Elliptical Polarization.Propagation of E.M. Waves in Anisotropic
Media.Symmetric Nature of Dielectric Tensor.Fresnel’s Formula.Uniaxial and Biaxial Crystals. Light
Propagation in Uniaxial Crystal. Double Refraction.Polarization by Double Refraction.Nicol Prism.Ordinary &
extraordinary refractive indices. Production & detection of Plane, Circularly and Elliptically Polarized Light.
Phase Retardation Plates: Quarter-Wave and Half-Wave Plates. Babinet Compensator and its Uses.Analysis
ofPolarized Light. (12 Lectures)

Rotatory Polarization: Optical Rotation. Biot’s Laws for Rotatory Polarization.Fresnel’s Theory of optical
rotation.Calculation of angle of rotation.Experimental verification of Fresnel’s theory.Specific rotation.
Laurent’s half-shade polarimeter.(5 Lectures)

Unit-V: Wave Guides & Optical Fibres

Planar optical wave guides. Planar dielectric wave guide.Condition of continuity at interface. Phase shift on
total reflection. Eigenvalue equations.Phase and group velocity of guidedwaves.Field energy and Power
transmission. (8 Lectures)

Numerical Aperture. Step and Graded Indices (Definitions Only). Single and Multiple Mode Fibres (Concept
and Definition Only).(3 Lectures)
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Reference Books:

- Introduction to Electrodynamics, D.J. Griffiths, 3" Ed., 1998, Benjamin Cummings.

- Elements of Electromagnetics, M.N.O. Sadiku, 2001, Oxford University Press.

- Introduction to Electromagnetic Theory, T.L. Chow, 2006, Jones & Bartlett Learning.
- Fundamentals of Electromagnetics, M.A.W. Miah, 1982, Tata McGraw Hill.

- Electromagnetic field Theory, R.S. Kshetrimayun, 2012, Cengage Learning.

- Engineering Electromagnetic, Willian H. Hayt, 8" Edition, 2012, McGraw Hill.

- Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer.

Additional Books for Reference:

Electromagnetic Fields & Waves, P. Lorrain & D. Corson, 1970, W. H. Freeman & Co.

Electromagnetics, J.A. Edminster, Schaum Series, 2006, Tata McGraw Hill.

Electromagnetic field theory fundamentals, B. Guru and H. Hiziroglu, 2004, Cambridge University Press.

SUBJECT NAME: ELECTROMAGNETIC THEORY

SUBJECT CODE: BPH-374

To verify the law of Malus for plane polarized light.

To determine the specific rotation of sugar solution using Polarimeter.

To analyze elliptically polarized Light by using a Babinet’s compensator.

To study dependence of radiation onangle for a simple Dipole antenna.

To determine the wavelength and velocity of ultrasonic waves in a liquid (Kerosene Qil, Xylene, etc.)

by studying the diffraction through ultrasonic grating.

To study the reflection, refraction of microwaves

To study Polarization and double slit interference in microwaves.

To determine the refractive index of liquid by total internal reflection using Wollaston’s air-film.

To determine the refractive Index of (1) glass and (2) a liquid by total internal reflection using a

Gaussian eyepiece.

10. To study the polarization of light by reflection and determine the polarizing angle for air-glass
interface.

11. To verify the Stefan's law of radiation and to determine Stefan’s constant.

12. To determine the Boltzmann constant using V-1 characteristics of PN junction diode.

orwn PR

©Coo~No

Note: Each student is required to perform at least seven experiments.

Referred Books:
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Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia, Publishing House.

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4™ Edition, reprinted 1985, Heinemann
Educational Publishers.

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11t Ed., 2011, Kitab Mabhal.

Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer

SUBJECT NAME: STATISTICAL MECHANICS

SUBJECT CODE: BPH-325

Unit-1: Classical Statistics

Macrostate & Microstate, Elementary Concept of Ensemble, Phase Space, Entropy and Thermodynamic
Probability, Maxwell-Boltzmann Distribution Law, Partition Function, Thermodynamic Functions of an Ideal Gas,
Classical Entropy Expression, Gibbs Paradox, Sackur Tetrode equation, Law of Equipartition of Energy (with
proof) — Applications to Specific Heat and its Limitations, Thermodynamic Functions of a Two-Energy Levels
System, Negative Temperature.(18 Lectures

Unit-11: Classical Theory of Radiation

Properties of Thermal Radiation.Blackbody Radiation.Pure temperature dependence.Kirchhoff’s law. Stefan-
Boltzmann law: Thermodynamic proof. Radiation Pressure.Wien’s Displacement law. Wien’s Distribution Law.
Saha’s Ionization Formula. Rayleigh-Jean’s Law. Ultraviolet Catastrophe.(9 Lectures)

Unit-111: Quantum Theory of Radiation

Spectral Distribution of Black Body Radiation. Planck’s Quantum Postulates. Planck’s Law of Blackbody
Radiation: Experimental Verification. Deduction of (1) Wien’s Distribution Law, (2) Rayleigh-Jeans Law, (3)
Stefan-Boltzmann Law, (4) Wien’s Displacement law from Planck’s law.(5 Lectures)

Unit-1V: Bose-Einstein Statistics

B-E distribution law, Thermodynamic functions of a strongly Degenerate Bose Gas, Bose Einstein condensation,
properties of liquid He (qualitative description), Radiation as a photon gas and Thermodynamic functions of
photon gas. Bose derivation of Planck’s law(13 Lectures)

Unit-V: Fermi-Dirac Statistics

Fermi-Dirac Distribution Law, Thermodynamic functions of a Completely and strongly Degenerate Fermi Gas,
Fermi Energy, Electron gas in a Metal, Specific Heat of Metals, Relativistic Fermi gas,White Dwarf Stars,
Chandrasekhar Mass Limit. (15 Lectures)

Reference Books:

. Statistical Mechanics, R.K. Pathria, Butterworth Heinemann: 2nd Ed., 1996, Oxford University Press.

. Statistical Physics, Berkeley Physics Course, F. Reif, 2008, Tata McGraw-Hiill.
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Statistical and Thermal Physics, S. Lokanathan and R.S. Gambhir. 1991, Prentice Hall.

'I’\'Ihermodynamics, Kinetic Theory and Statistical Thermodynamics, Francis W. Sears and Gerhard L. Salinger, 1986,
arosa.

Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer

An Introduction to Statistical Mechanics & Thermodynamics, R.H. Swendsen, 2012, OxfordUniv. Press

SUBJECT NAME: STATISTICAL MECHANICS

SUBJECT CODE: BPH-375

Use C/C™¥/Scilab/other numerical simulations for solving the problems based on Statistical Mechanics like

1.

Computational analysis of the behavior of a collection of particles in a box that satisfy Newtonian
mechanics and interact via the Lennard-Jones potential, varying the total number of particles N and the
initial conditions:

a. Study of local number density in the equilibrium state (i) average; (ii) fluctuations

b. Study of transient behavior of the system (approach to equilibrium)

c. Relationship of large N and the arrow of time

d. Computation of the velocity distribution of particles for the system and comparison with the

Maxwell velocity distribution.
e. Computation and study of mean molecular speed and its dependence on particle mass.
f. Computation of fraction of molecules in an ideal gas having speed near the most probable speed

Computation of the partition function Z(p) for examples of systems with a finite number of single particle
levels (e.g., 2 level, 3 level, etc.) and a finite number of non-interacting particles N under Maxwell-
Boltzmann, Fermi-Dirac and Bose- Einstein statistics:

a. Study of how Z(P), average energy <E>, energy fluctuation [JE, specific heat at constant volume
Cv, depend upon the temperature, total number of particles N and the spectrum of single particle
states.

b. Ratios of occupation numbers of various states for the systems considered above.

c. Computation of physical quantities at large and small temperature T and comparison of various
statistics at large and small temperature T.

Plot Planck’s law for Black Body radiation and compare it with Raleigh —Jeans Law at high temperature
and low temperature.
Plot Specific Heat of Solids (a) Dulong-Petit law, (b) Einstein distribution function, (c) Debye distribution
function for high temperature and low temperature and compare them for these two cases.
Plot the following functions with energy at different temperatures

a. Maxwell-Boltzmann distribution

b. Fermi-Dirac distribution

c. Bose-Einstein distribution

Note: Each student is required to perform at least ........experiments.

Reference Books:  Elementary Numerical Analysis, K.E.Atkinson, 3" Edn. 2007, Wiley India Edition.

O
O

Statistical Mechanics, R.K. Pathria, Butterworth Heinemann: 2nd Ed., 1996, Oxford University Press.
Introduction to Modern Statistical Mechanics, D. Chandler, Oxford University Press, 1987.

Thermodynamics, Kinetic Theory and Statistical Thermodynamics, Francis W. Sears and Gerhard L. Salinger,
1986, Narosa.
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- Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer.

-~ Statistical and Thermal Physics with computer applications, Harvey Gould and Jan Tobochnik,
Princeton University Press, 2010.

- Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific and
Engineering Applications: A. Vande Wouwer, P. Saucez, C. V. Fernandez. 2014 Springer
ISBN: 978-3319067896

~  Scilab by example: M. Affouf, 2012. ISBN: 978-1479203444

< Scilab Image Processing: L.M.Surhone. 2010, Betascript Pub., ISBN: 978- 6133459274

SUBJECT NAME: NANO-MATERIALS & APPLICATION

SUBJECT CODE: BPH-326

Unit I: Nanomaterials and Nanotechnology

Basic concepts of Nano science and technology — Quantum wire — Quantum well — Quantum dot — Properties and
technological advantages of Nanomaterials— Carbon Nanotubes and applications — Material processing by Sol —
Gel method, Chemical Vapour deposition and Physical Vapour deposition — Microwave Synthesis of materials —
Principles of SEM, TEM and AFM.

Unit I1: Nanostructures

Electronic Structure of Nanoparticles- Kinetics in Nanostructured Materials- Zero dimensional, one-dimensional
and two dimensional nanostructures- clusters of metals and semiconductors, nanowires, nanostructured beams, and
nanocomposites-artificial atomic clusters-Size dependent properties-size dependent absorption spectra-phonons in
nanostructures.

Unit 111: Physical Properties of Nanomaterials

Melting point and phase transition processes- quantum-size-effect (QSE). Size-induced metal-insulator-transition
(SIMIT)- nano-scale magnets, transparent magnetic materials, and ultrahigh-density magnetic recording materials
chemical physics of atomic and molecular clusters.

Unit IV: Surface and Micro-structural Properties of Nanomaterials

Surface energy — chemical potential as a function of surface curvature-Electrostatic stabilization-surface charge
density-electric potential at the proximity of solid surface-Van der Waals attraction potential. Micro-structural
Properties: Properties slightly dependent on temperature and grain size; properties strongly dependent on
temperature and grain size; strengthening mechanisms; enhancement of available plasticity; grain size evolution
and grain size control; HallPetch relation, microstructure — dislocation interactions at low and high temperatures;
effects of diffusion on strength and flow of materials.

Unit V: Applications of Nanomaterials
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Solar energy conversion and catalysis, Molecular electronics and printed electronics Nanoelectronics, Polymers
with a special architecture, Liquid crystalline systems,Linear and nonlinear optical and electrooptical properties,
Applications in displays and other devices, Advanced organic materials for data storage,Photonics, Plasmonics
,Chemical and biosensors,Nanomedicine and Nanobiotechnology.

Referred Books:

1. Joel I. Gersten, “The Physics and Chemistry of Materials”, Wiley, 2001. 2. A. S. Edelstein and R. C.
Cammarata, “Nanomaterials: Synthesis, Properties and Applications”, Institute of Physics Pub., 1998.

3. Hari Singh Nalwa, “Nanostructured Materials and Nanotechnology”, Academic Press, 20024. S.Yang and
P.Shen: “Physics and Chemistry of Nanostructured Materials”, Taylor & Francis, 2000.
Dissertation/Project

SUBJECT NAME: DISSERTATION

SUBJECT CODE: BPH-377

1. ldentification of a research Topic, reading of relevant literature, Summary of National and International

Scenario of course taught.
2. Understanding of the unsolved and unresolved problems in the literature, framing of objectives for

dissertation.
3. Assessment about the feasibility of identified objectives within available resources, and fine tuning of

objectives for future work.
4. Experimental / computational analysis, data analysis and writing of report.

5. Writing of manuscript and Poster making for presentation in scientific conferences or publication in
Journal based on above work
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Scheme for M.Sc. Hons. (Chemistry)
M.Sc. Hons. (Chemistry) Semester I
Periods .
SN | Course Code Course Name Credits
L | T|P

1 MCH-111 Organic Chemistry-1 4 1 0 5

2 MCH-112 Physical Chemistry-I 4 1 0 5

3 MCH-120 Inorganic Chemistry-| 4 1 0 5

4 MCH-161 Organic Chemistry —I Lab 0 0 4 2

5 MCH-162 Physical Chemistry-1 Lab 0 0 4 2
6 MCH-170 Inorganic Chemistry Lab-I 4 1 0 5
Total | 16 | 4 | 8 24

M.Sc. Hons. (Chemistry) Semester I

SN | Course Code Course Name Feflees Credits
L | T|P

1 MCH-114 Inorganic Chemistry-II 4 1 0 5

2 MCH-115 Organic Chemistry-1I 4 1 0 5

3 MCH-116 Physical Chemistry-II 4 1 0 5
4 MCH-117 Analytical Chemistry 4 1 0 5

5 MCH-164 Inorganic Chemistry Lab-II 0 0 4 2
5 MCH-165 Organic Chemistry Lab-II 0 0 4 2
7 MCH-166 Physical Chemistry Lab-II 0 0 4 2

8 MCH-167 Analytical Chemistry Lab-I 0 0 4 2

9 MCH-168 Summer Training 0 0 4 2
Total | 16 | 4 | 20 30
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(Inorganic Chemistry Specialization)
M.Sc. Hons. (Chemistry) Semester ]
Periods .
SN | Course Code Course Name Credits
L | T|P
1 MCH-212 Heterocyclic Compounds 3 1 0 4
2 MCH-213 Physical Chemistry IlI 3 1 0 4
3 MCH-219 Nuclear & Radioactive Chemistry 4 1 0 5
4 MCH-220 Bio Inorganic & Environmental Chemistry 4 1 0 5
5 MCH-260 Inorganic Chemistry-111 Lab 0 0 4 2
5 MCH-261 Organic Chemistry-I1l Lab 0 0 4 2
7 MCH-263 Physical Chemistry-111 Lab 0 0 4 2
Total | 14 | 4 | 12 24
M.Sc. Hons. (Chemistry) Semester v
Periods .
SN | Course Code Course Name Credits
L | T|P
1 MCH-221 Oregano Transition metal Chemistry 4 1 0 5
2 MCH-222 Electro Analytical Chemistry 4 1 0 5
3 MCH-223 Medical aspects of Inorganic Chemistry 4 1 0 5
4 MCH-224 Industrial Chemistry 4 1 0 5
5 MCH-271 Inorganic Chemistry-1V Lab 0 0 4 2
6 MCH-272 Inorganic Chemistry-V Lab 0 0 4
7 MCH-267 Dissertation/ Major Project 0 0 8
Total | 16 | 4 | 16 28
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Scheme for M.Sc. Hons. (Mathematics)
M.Sc. Hons. (Mathematics) Semester I
Periods :
SN | Course Code Course Name Credits
L T P
1 MMA-110 Complex Analysis 4 1 0 5
2 MMA-111 Functional Analysis 4 1 0 5
3 MMA-112 Field Theory 4 1 0 5
4 MMA-113 Differential Equations 4 1 0 5
5 MMA-114 Numerical Analysis 4 1 0 5
Total | 20 | 5 0 25
M.Sc. Hons. (Mathematics) Semester I
SN | Course Code Course Name PO Credits
L | T|P
1 MMA-115 Topology 4 1 0 5
2 MMA-116 Measure And Integration 4 1 0 5
3 MMA-117 Module Theory 4 1 0 5
4 MMA-118 Fluid Dynamics 4 1 0 5
5 MMA-119 Probability & Statistics 4 1 0 5
Total | 20 | 5 | O 25
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M.Sc. Hons. (Mathematics) Semester Il
SN | Course Code Course Name PEUTEEE Credits
L T P

1 MMA-210 EL1(Any One) 4 110 5

) MMA-211 EL2(Any One) 4 110 5

3 MMA-212 EL3(Any One) 4 110 5

4 MMA-213 EL4(Any One) 4 110 5

5 MMA-214 EL5(Any One) 4 110 5
Total | 20 | 5 0 25

M.Sc. Hons. (Mathematics) Semester v

SN | Course Code Course Name PR Credits
L T P

1 MMA-215 EL6(Any One) 4 1 0 5

5 MMA-216 EL7(Any One) 4 1 0 5

3 MMA-217 EL8(Any One) 4 1 0 5

4 MMA-218 EL9(Any One) 4 110 5

c MMA-219 EL10(Any One) 4 110 5
Total | 20 5 0 25
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Scheme for M.Sc. Hons. (Physics)

M.Sc. Hons. (Physics) Semester I

SN | Course Code Course Name Fafises Credits

L | T|P

1 MPH-110 MathematicalPhysics 3 1 0 4
2 MPH-111 ClassicalMechanics 3 1 0 4
3 MPH-112 QuantumMechanics-I 3 1 0 4
4 MPH-113 Electro-OpticEffectsinMaterials(EOEM) 3 0 2 4
5 MPH-114 Electronics 3 0|0 3
6 MPH-161 GeneralPhysicsLaboratory 0 0 4 2
7 MCS-163 Electro-OpticEffectsinMaterials(EOEM)Lab 0 0 2 1
8 MPH-164 ElectronicsLab 0 0 4 2
Total | 15 | 3 |12 24
M.Sc. Hons. (Physics) Semester I

SN | Course Code Course Name Fefloes Credits

L | T|P

1 MPH-115 QuantumMechanics-11 3 110 4
2 MPH-116 TheoryofRadiation&StatisticalMechanics 3 110 4
3 MPH-117 NumericalMethodsandComputationalPhysics 3 110 4
4 MPH-118 ElectromagnetictheoryandElectromagnetism 3 110 4
5 MPH-119 AtomicandMolecularPhysics 3 110 4
6 MPH-165 AdvancedPhysics Laboratory 0 0| 4 2
7 MPH-167 NumericalMethodsandComputationalPhysicsLab 0 0|2 1
8 SummerTraining 0 0] 2 1
Total | 15 | 5 8 24

Scheme w.e.f. Academic Year 2016 - 17
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M.Sc. Hons. (Physics) Semester ]
SN | Course Code Course Name FEleRs Credits
L | T]| P
1 MPH-210 SolidStatePhysics 3 1 0 4
2 MPH-211 NuclearandParticlePhysics 3 1 0 4
3 MPH-212 FiberOptics &Laser 3 1 0 4
4 MPH-213 Electronics-I 3 1 0 4
5 MPH-214 Electronics-II 3 1 0 4
6 MPH-263 Electronics—I Lab 0 0 2 1
7 MPH-264 GeneralPhysicsLaboratory-II 0 2 1
Total | 15 | 5 | 4 22
M.Sc. Hons. (Physics) Semester v
SN | Course Code Course Name Fefloes Credits
L | T]| P
1 MPH-221 MeasurementTechniques 3 1 0 4
Nano Science And
2 MPH-222 TechnologyDepartmentalElectivepaper- 3 1 0 4
1
i ElectronicCommunicationSystem
3 MPH-223 (SpecializationElectivepaper-I11) 3 1 0 4
ElectronicDevices 4
4 MPH-224 (SpecializationElectivepaper-1V) 3 1 0
5 MPH-271 MeasurementTechniquesLab 0 0 2 1
6 MPH-273 ElectronicCommunicationSystemLab 0 0 2 1
7 MPH-274 Project/Dissertation 0 0] 12 6
Total | 12 | 4 | 16 24
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Scheme for Ph.D. (Physics)
Ph.D. (Physics) Semester I
SN Course Code Course Name Fafises Credits
L | T]|P
1 GE-501 Research Methodology 4 0 0 4
) LS-501 Literature Survey 0 2|10 2
3 RPE-101 Research and Publication Ethics 2 0|0 2
Optional Courses (Any two courses taking one from each option)
Option-1
4 PHY-601 Advanced Mathematical Methods in Physics 3 0 0 3
5 PHY-602 Advanced Nano Physics 31010 3
6 PHY-603 Advanced Condensed Matter Physics 3 0 0 3
7 PHY-604 Advanced Quantum Mechanics 3 0 0 3
Option-I1
3 PHY-605 Advanced Material Science 3 0 0 3
9 PHY-606 Advanced Computational Physics 3 0 0 3
10 PHY-607 Advanced Materials and Energy Devices 3 0 0 3
1 PHY-608 Photonics and Fibre Optics 3 0|0 3
Total | 30 | 2 | O 32

Ph.D. (Physics)

SN Course Name

1 | Synopsis writing
2 | Approval of synopsis by Research Committee (Synopsis Seminar)
Research work by taking 10 credit hours

Scheme for Ph.D. (Mathematics)
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Ph.D. Hons. (Mathematics) Semester I
Periods .
SN | Course Code Course Name Credits
L T P
1 GE-501 Research Methodology 4 0 0 4
2 LS-501 Literature Survey 0 2 0 2
3 RPE-101 Research and Publication Ethics 2 0 0 2
Two of the following Courses of subject specific
4 | DMA-501 Mathematical Programming 3 0] 0 3
5 DMA-502 Advanced Numerical Analysis 3 0] O 3
6 DMA-503 Inventory Modelling and Optimization 3 0] O 3
7 DMA-504 Nonlinear Analysis and Optimization 3 0] O 3
8 DMA-505 History of Mathematics & Mathematical Modelling 3 0|0 3
9 DMA-506 Fixed Point Theory and Application 3 0|0 3
Total | 24 | 2 | O 26

Scheme for Ph.D. (Chemistry)
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Ph.D. Hons. (Math) Semester I
SN | Course Code Course Name At Credits
L | T]| P
1 GE-501 Research Methodology 4 0 0 4
2 LS-501 Literature Survey 0 2 0 2
3 RPE-101 Research and Publication Ethics 2 0 0 2
Optional Courses (Any two courses taking one from each option)
Option-1
4 CHEM-601 Nanomaterial and Applications 3 0 0 3
5 CHEM-602 Advanced Physical Chemistry 3 0 0 3
6 CHEM-603 Advanced Organic Chemistry 3 0 0 3
7 CHEM-604 Application of spectroscopic studies in chemical research 3 0 0 3
Option-I1

8 CHEM-605 Advanced Tools & Techniques in Chemistry 3 0 0 3
9 CHEM-606 Advanced Inorganic Chemistry 3 0 0 3
10 CHEM-607 Disconnection Approach and Heterocyclic Chemistry 3 0 0 3
11 CHEM-608 Materials Science And Molecular Modelling 3 0 0 3

Total | 30 | 2 | O 32

Scheme w.e.f. Academic Year 2016 - 17
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Scheme for B.Tech. (Regular)

B.Tech. Semester I
SN | Course Code Course Name Periods Credits
L |[T| P
1 | MA-101A Applied Mathematics I 3 1010 3
2 | PHB-101A Applied Physics 3 (0] 0
3 | CE-102 A Basics of Civil Engineering 3 |0 0 3
4 | CSB-101 A Computer Programming 3 10| 0 3
5 | CHB-101 A Applied Chemistry 300 3
6 | ENA-101A Communication Skills-I 3 (0] 0 3
7 | CHB-151A Applied Chemistry Lab 0 |0 2 1
8 | PHB-151A Applied Physics Lab 0 |[0] 2 1
9 | ENA-151A Communication Skills Lab —I 0 |0 2 1
10 | CSB-151A Computer programming Lab 0 |0 2 1
11 | CE-152A Basics of Civil Engineering Lab 0 |0 2 1
12 | ME-153A Computer Based Engineering Graphics 0 |0 4 2
Total | 18 | 0 | 14 25
B.Tech. Semester ]
SN Course Code Course Name Periods Credits
L T P
1 MA-102 A Applied Mathematics —I| 3 0 0 3
2 ME-102 A Basics of Mechanical Engineering 3 0 0 3
3 EL-101A Basics of Electrical Engineering 3 0 0 3
4 EC-101A Basics of Electronics Engineering 3 0 0 3
5 CEA-101A Environmental Science and Ecology 2 0 0 2
6 | EN-102A Communication Skills-I1 2 0] 0 2
7 | ME-152 A Workshop Practice 0] 0] 2 1
8 ME-154A Basics of Mechanical Engineering Lab 0 0 2 1
9 EL-151A Basics of Electrical Engineering Lab 0 0 2 1
10 | EN-152A Communication Skills Lab —I1 0| 0] 2 1
11 | EC-151A Basics of Electronics Engineering Lab 0] 0] 2 1
12 | PD-193A Entrepreneurship and Professional Skills 0| 1] 0 1
13 | PD-191A Co-curricular Activities 0| 1] 0 1
Total | 16 | 2 10 23
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B.Tech. (I. B.Tech 3rd Year- SEMESTER-V) Semester n

SN | Course Code Course Name Periods Credits

L|T|P
1 CE-201A Surveying — | 31110 4
5 MA-202A Applied Numerical Methods 31110 4
3 CE-202A Building Materials &Construction 3/107]0 3
4 CE-203A Structural Mechanics 31110 4
5 CE-207A Fluid Mechanics — | 31110 4
PRACTICAL

6 CE-251A Surveying — | Lab 0|02 1
7 CE-252A Building Construction Drawing 0|02 1
3 CE-253A Structural Mechanics Lab 0|02 1
9 EN-201A English language 0|02 1
10 CE-257 Fluid Mechanics Lab | 0|02 1
11 PD-291A Co-curricular Activities 0]1]0 1
Total |15 | 5 | 10 25
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B.Tech. (I. B.Tech 3rd Year- SEMESTER-VI) Semester Y,

SN | Course Code Course Name Periods Credits

L| T P
1 | BA-225A Economics 31010 3
5 CE-205A Surveying — Il 31110 4
3 CE-206A Structural Analysis 31110 4
4 CE-208A Fluid Mechanics — I 31010 3
s CE-204A Engineering Geology 31010 3
6 CE-210A Environmental Engineering.-1 (Water Resources & Systems) 31010 3
PRACTICAL

7 CE-254A Engineering. Geology Lab 0|02 1
3 CE-255A Surveying — Il Lab 0|02 1
9 CE-256A Structural Analysis Lab 0|02 1
10 | CE-258A Fluid Mechanics — 1l Lab 0|02 1
11 CE-281A Minor Project 0|02 1
12 PD-293 Intra & Inter-personal Skills/ 0O(1]0 1
13 PD-291 Co-curricular Activities 0|10 1
Total (18 | 4 | 10 27
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B.Tech. (I. B.Tech 4t" Year- SEMESTER-VII) Semester Y
Period
SN | Course Code Course Name erioas Credits
L|T|P
1 | BA-249A Principles of Management 31010 3
, | CE-209A Geotechnical Engineering-I 31110 4
3 CE-301A Transportation Engineering — | 31010 3
4 CE-302A Design of Concrete Structures — | 31110 4
5 CE-308A Environmental Engineering — Il ( Sanitary Engineering) 31010 3
6 CE-306A Hydraulics Structures & Irrigation Engg 3100 3
PRACTICAL
7 CE-259A Geotechnical Engg- | Lab 0|02 1
3 CE-351A Transportation Engineering — ILab 0|0 |2 1
9 CE-352A Design of concrete Structure-I Lab 0|0 |2 1
10 CE-358A Environmental Engg — Il (Sanitation) Lab 0|0 |2 1
11 CE-391A Survey Camp( One Week) 0102 1
PD-392/ Problem solving Skills/ 0O(1 0 1
12 | PD-393/ Advanced Professional Development**/
PD-352 Civil Engineering Drawing
13 PD-391 Co-curricular Activities o110 1
Total |18 | 3 | 12 27
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B.Tech. (I. B.Tech 4t" Year- SEMESTER-VIII) Semester Vi
Period
SN | Course Code Course Name erioas Credits
L | T|P
1 | CE-303A Geotechnical Engineering-II 31110 4
, | CE-304A Transportation Engineering — |1 31010 3
3 CE-305A Design of Steel Structure — | 31110 4
4 CE-307A Concrete Technology 31010 3
s CE-309A Estimating, Costing, Billing & Accounts 310]0 3
6 CE-461A Construction Management & Equipment 31010 3
PRACTICAL
7 CE-357A Concrete Technology Lab 0 [0]2 1
g CE-353A Geotechnical Engineering Lab 0|02 1
9 CE-354A Transportation Engineering — H-Lab 0l0]|2 1
10 CE-355A Design of steel structure-I Lab 0l0]|2 1
PD-392/ Problem solving Skills/ 0ol1lo0 1
11 | PD-393/ Advanced Professional Development**/ Civil Engineering
PD-352 Drawing

1 PD-391 Co-curricular Activities ol110 1
Total | 18 | 4 | 8 26
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B.Tech. (I. B.Tech 5" Year- SEMESTER-IX) Semester | VI
SN | Course Code Course Name Periods Credits
L | T|P
1 | CE-402A Design of Concrete Structures-11 31110 4
, | CE-406A Design of Earthquake Resistant Structures 311]0 4
3 CE-422A Hydrology 31010 3
4 CE-407A Transportation Engineering - 111 3/10]0 3
5 Open Elective 310]0 3
6 Departmental Elective-I 3/10]0 3
PRACTICAL
4 CE-486 Project work 0 (0]4 2
3 CE-452A Design of Concrete Structure 1l Lab 0|02 1
9 CE-455A Case study 0 [0]2 1
10 PD 491 Co-curricular Activities 01110 1
Total | 18 | 3 | 8 25
B.Tech. (I. B.Tech 5" Year- SEMESTER-IX) Vil
SN Course Code Course Name Credits
CE-425A Departmental Elective-I| 3
CE-483A Internship -I 1
CE-484A Internship —II 11
Total 15
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Departmental Elective—1|
B.Tech. Semester
Period
SN | Course Code Course Name eriods Credits
L |T|P
1 CE-423A Environmental Pollution and Control 3100 3
5 CE-431A Open Channel Flow 3100 3
3 CE-442A Professional Studies and Advancement 3101]0 3
4 CE-433A Environmental Impact Assessment & Management 31010 3
Total | 12 | 0 | O 12
Departmental Elective - I
B.Tech. (I. B.Tech 5" Year- SEMESTER-IX) Semester
SN | Course Code Course Name Sl Credits
L | T|P
1 CE-424A Advance Geo-tech Engineering 31010 3
5 CE-443A Basic of Green Building 31010 3
3 CE-462A Advance Construction Material & Equipment 31010 3
4 CE-463A Repair & Maintenance of Building 31010 3
Total | 12 | 0 | O 12
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DETAILED CONTENTS - SEMESTER - 1l

LTP Cr
CE-201A SURVEYING-I

310 4

OBJECTIVE

One of the important functions of a civil engineer is to conduct investigations by using research based
knowledge and methods including design of experiments, analysis and interpretation of data for solving
engineering problems. Surveying forms an important function of civil engineers to determine relative
positions of existing features of the ground; layout of proposed structure on the ground; determine
areas, volumes and other related quantities; prepare maps to detail out locations of cities, towns,
villages, roads etc; prepare engineering detailed plans and sections pertaining to roads, railways, dams
and other str uctures; prepare topographical maps showing detail of hills, valleys and rivers etc.
Therefore, the subject of Surveying has great importance for civil engineers. This subject has been
divided into two parts | covers Linear measurement, leveling, theodolit e and plane table surveying,
tachometry and curves. Students are expected to understand and do extensive practice for gaining
competencies for effective functioning.

1 FUNDAMENTALS & LINEAR MEASUREMENTS: Compass and chain traversing: Principles of
Surveying; Definition, objects, classification, fundamental; principles, methods of fixing stations.
Measurement; Direct measurement, instruments for measuring distance, instruments for making
stations, chaining of line. Errors in chaining, tape corrections example. Methods of traversing,
instruments for measurement of angles: prismatic and surveyor’s compass, bearing of lines, local
attraction, examples.

2 LEVELLING: Definition of terms used in leveling; types of levels and staff; temporary adjustment
of levels; principles of levelling; reduction of levels; booking of staff readings, examples. Contouring:
characteristics of contour lines; locating contours, interpolation of contours.

3 THEODOLITE AND . PLANE TABLE SURVEYING: Traversing; Theodolite: temporary
adjustment of theodolite, measurement of angles, repetition and reiteration method. Traverse
surveying with theodolite; checks in traversing, adjustment of closed traverse, examples. Plane table:
methods of plane table surveying: radiation, intersection, traversing and resection.Ttwo point and
three point problems.

4. TACHEOMETRY: Uses of tacheometry, principle of tacheometric surveying, instruments used in
tacheometry, systems of tacheometric surveying: stadia system’ fixed hair method, determination of
tacheometric constants, tangential systems, examples.

5 CURVES: Classification of Curves, elements of simple circular curve, location of tangent points;
Chain & Tape methods, instrumental methods, examples of simple curves, Transition curves; Length
& type of transition curves, length of combined curves, examples. Vertical curves: Necessity & types
of vertical curves.
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TEXT BOOK
Punmia, B.C., Jain Ashok Kumar, Jain. Arun Kumar., “SURVEY —I”, Laxmi Publication Pvt Limited, New Delhi, 2005

REFERENCE BOOK:

1. Kanitkar T.P., “SURVEY —I”, Standard Publication, New Delhi, 2008

2. Subramania. R ,”Surveying and 1eveling, second Edition, Oxford University Press, India, 2012

3. Duggal, S.K,, Surveylng Volurne —I” Tata McGraw H111 July 2004

4. Bannister., ’Surveym ™ Edition, Pearson Education, 2009

5. William, irvine., Fin ay, MacLennan., “Survey for Constructlon” McGraw-Hill, 5™ Edition, 2006
LTP Cr

CE-202A BUILDING MATERIALS & CONSTRUCTION

300 3

OBJECTIVE

A engineer should have proper understanding of about various construction materials, their
specification and method of constructing various types of buildings. This subject is also essential to
understand architectural drawings with a view to design and construct various components of the
building from foundation to super structure including finishing operations. This subject therefore
include materials, components of a building including doors and windows, floors and roofs and
paints and varnishes

1. MATERIALS AND TILES: Stones: Classification of stones, quarrying, blasting and storing,
dressing, sawing, polishing and seasoning of stones. Bricks: classification, constituents of good brick
earth, harmful ingredients, manufacturing and testing of bricks. Cement: chemical composition,
Hydration, Setting-of cement, Structure of hydrate cement, testing physical properties, Different
grades of cement. Aggregate: Classification of aggregate, Particle shape & texture, Bond strength &
other mechanical properties of aggregate, Grading of fine & coarse Aggregates, Gap graded
aggregate, maximum-aggregate size. Tiles: Terra — cotta, manufacturing of tiles and terra — cotta,
types and uses of terra — cotta.

2. DAMP PROOFING: Defects, causes and prevention of dampness, damp proofing treatment in
buildings, materials used water proofing treatment of roofs. Cavity and partition walls, advantages,
position of cavity, construction details, precautions, construction of masonry cavity walls.

3. ROOFS AND FLOORS: Types of roofs, various terms used roof trusses: King Post Truss, Queen
Post Truss. Floor structure: ground, basement and upper floors, various types of floorings.

4. DOOR AND WINDOWS: Location, sizes, types of doors and windows, details, fixtures and fasteners for
doors and windows

5. TIMBERS, PAINTS AND VARNISHES: Timber: Classification of timber, seasoning of timber,
defects in timber, fire proofing of timber. Plywood, fire board, masonite and its manufacturing,
important Indian timbers. Paints & Varnishes: Basic constituents of paints, types of paints, painting
of wood, constituents of varnishes, classification and types of varnishes.
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TEXT BOOK

Punmia, B. C., Jain, Ashok Kumar., Jain, Arun Kumar., “Building Construction”, Laxmi Publication Pvt Ltd.,
New Delhi, 2005

REFERENCE BOOKS

e Kumar, Sushil., ”Building Construction” Standard Pub., N. Delhi, 2008
o Rangwala, S. C., ‘Building Construction 1”, Rangawala Charotar Publishing House Pvt. Ltd.
e Sane Y.S. Construction Engineering, CBS Publishers & Distributors,New Delhi.,year 2006
e Gurcharan Singh,.Building Construction, , Standard Pub., N. Delhi.,1999
LTP Cr
CE-203A STRUCTURAL MECHANICS
310 4
OBJECTIVE

Structural Mechanics is an applied engineering subject, knowledge of which is essential in computing
various types of stresses encountered by various structural members for designing the same. This subject
will deal with simple stress and strains, bending moment and shear forces, torsion, deflection in beams and
analysis of statically determinate trusses. Students are expected to grape conceptual understanding of
above aspects for designing safe structures.

1 SIMPLE STRESSES AND STRAIN: Types of stresses and strain, Hooks Law, modulus of
elasticity, analysis for simple stresses and strains, deformation of bars under axial loads, various
elastic constants and their relationship, Poison’s ratio, temperature stresses. Principal stresses due to
combined bending and torsion, Analysis of strain, Mohr’s circle for two dimensional stresses and
strain

2 BENDING MOMENT AND SHEAR FORCE: Definitions, sign convention, bending moment and
shear force diagrams for beams and cantilevers under concentrated, distributed and varying loads,
beams with overhangs.

3. BENDING, SHEAR AND TORSION:: Theory of simple bending, Assumptions, Flexure formula,
Moment of resistance, Distribution of shear stress for various cross — sections. Theory of pure torsion,
assumptions, torsion in solid and hollow circular sections. Columns and struts: End conditions, short
and long columns, Euler’s critical buckling loads. Various empirical formulae. Axially and
eccentrically loaded columns.

4. DEFLECTION IN BEAMS: Determination of slope and deflection by differential equations,
moment area method, configate beam method, unit load method, principle of virtual work. Maxwell’s
law of reciprocal deflections.

5 ANALYSIS OF STATICALLY DETERMINATE TRUSSES: Basic of plane trusses by: method

of joints, method of sections, graphical method. Analysis of space trusses by tension coefficient
method.
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TEXT BOOK

S. Ramamurthan., “Strength of Materials”, Dhanpat Rai & sons, 2" Edition, New Delhi, 2007

REFERENCE BOOKS

1. Bhavikatti, S. S., “Strength of Materials”, Vikas Publishing House Pvt. Ltd, New Delhi, 2008

2. Timoshenko, S., “Strength of Materials Part-1”, New Delhi, 2008

3. Popov, Nagarjan., & Lu., “Mechanics of Materials”, Prentice Hall of India.

4. Jain, A.K., “Elementary Structural Analysis”, Nem Chand & Bros, Roorkee, 2003

5. Wibur & Nooris., “Elementary Structural Analysis”, McGraw Hill Book Co., New York.

6. Subramanian.R., “ Strength of Materials”, Oxford University Press India,2016

CE-207A FLUID U <
MECHANICS-I

OBJECTIVE

A civil engineer is expected to deal with water supply systems, irrigation works and systems, dams and
reservoirs, hydraulic structures etc. Knowledge if fluid mechanics is required to design and solve problems
related to these systems. Therefore, kinematics of fluid flow, fluid statics, dynamics of fluid flow and
boundary layer theory has been included in this subject.

1. INTRODUCTION: Fluid properties; mass density, specific weight, specific volume and specific
gravity, surface tension, capillarity, pressure inside a droplet and bubble due to surface tension,
compressibility, viscosity. Newtonian and Non-Newtonian fluids, Real and ideal fluids.

2. KINEMATICS OF FLUID FLOW: Kinematics; Steady & unsteady, uniform and non-uniform,
laminar & turbulent flows, one, two & three dimensional flows. Stream lines; streak lines and path
lines. Continuity equation in differential form, rotation and circulation, elementary explanation of
stream function and velocity potential function rotational and rotational flows, graphical and
experimental methods of drawing flow nets.

3. FLUID STATICS: Pressure; density, height relationship, gauge and absolute pressure, simple
differential and sensitive manometers, two liquid manometers, pressure on plane and curved
surfaces, centre of pressure, buoyancy, stability of immersed and floating bodies, determination of
met centric height, fluid masses subjected to uniform acceleration, free and forced vortex.

4. DYNAMIC OF FLUID FLOW: Euler’s equation of motion along a streamline and its integration,
limitation of Bernoulli’s equation. Pitot tubes, venturimeter, Orficemeter, flow through orifices &
mouth pieces, sharp crested weirs and notches, aeration of nappe.

5. BOUNDARY LAYER THOERY: Boundary layer thicknesses, boundary layer over a flat plate,
laminar boundary layer, turbulent boundary layer, laminar sub-layer, smooth and rough boundaries,
local and average friction coefficient, separation and its control.

Principles of Dimensional homogeneity, Rayleigh’s method, Buckingham’s theorem, dimensional

analysis problems, use and limitation of dimensional analysis.
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TEXT BOOK
P.N. Modi & S.M. Seth., “Hydraulic and Fluid Mechanic” Standard Book House, 2009

REFERENCE BOOKS

1.
2.
3.

Streeter & wyile., “Fluid mechanics”, McGraw-Hill Companies, 9th Sub edition (December 1, 1997)
V.T. Chow., “Open channel Hydraulics”, McGraw-Hill Companies (June 1, 1959)

R.J. Garde, & A. G. Mirajgaoker., “Engineering Fluid Mechanics”, Eurasia Publishing House (P) Ltd.,
New Delhi, 1995

Arora, “Fluid mechanics hydraulics and hydraulics machines”, Standard Publications.
Jagdish, Lal., “Hydraulics Machines”, Metropolitan Book Co, N Delhi, 2003

LTP Cr
CE-251A SURVEYING-I LAB

002 1

LIST OF EXPERIMENTS

© © N o g > w

Chain surveying : chaining and chain traversing

Compass Traversing

Plane Tabling : methods of plane table surveying ,Two point Problem

Plane Tabling :Three point problem

Leveling : profile leveling and plotting of longitudinal section and cross sections , Fly leveling
Use of tangent clinometers.

Contours; Block and radial contours. Practice of reading contour maps

Traversing : different poles and alignment

Tachometry; Tachometric constants; calculating horizontal distance and elevation with the help of
tachometer

10. Study and use of Theodolite in making horizontal and vertical angles
LTP Cr
CE-252A BUILDING CONSTRUCTION DRAWING
002 1
DRAWINGS:
Note: Students should be taught Sign and conventions used in civil Engineering drawings
1. Masonry: Preparation of drawing in plan and elevation of at least three courses of one brick
thick wall showing L-Junction, T-Junction, Cross junction in English bond
2. Preparation of drawing pertaining to different type of stone masonry .
3. Preparation of drawing pertaining to DPC at basement ,plinth level and roof level
4. Arch; Preparation of drawing pertaining to different type of arch illustrating the key points
5. Preparation of drawing and pertaining to fully paneled ,glazed door and window, solid flush door
6. Preparation of drawing pertaining to collapsible and rolling shutters
7. Preparation of drawing of a King Post Truss
8. Detailed Drawing of single storey houses 3BHK
9. Preparation of drawing pertaining to different type of stair cases with landing and hand rail provision
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10. Preparation of drawing pertaining to shear wall provision and sketches of modern lintel and chajja

LTP Cr
CE-253A STRUCTURAL MECHANICS LAB

002 1

LIST OF EXPERIMENTS

Verification of reciprocal theorem of deflection by using a simply supported beam.

Verification of moment area theorem for slopes and deflections of the beam.

Deflections of a truss- horizontal deflections & vertical deflections of various joints of a pin- jointed truss.
Elastic displacements (vertical & horizontal) of curved members.

Experimental and analytical study of 3 hinged arch and influence line for horizontal thrust.
Experimental and analytical study of behavior of struts with various end conditions.

Determination of elastic properties of materials

Uniaxial tension test for steel (plain & deformed bars)

© 0 N o gk~ wDd P

Uniaxial compression test on concrete & bricks specimens.

10. Study of space frame and its analytical verification

LTP Cr
CE-257A FLUID MECHANICS - | LAB

002 1

LIST OF EXPERIMENTS

To determine the coefficient of impact for the vanes

To determine the coefficient of discharge of an orifice meter

To determine coefficient of discharge of Notch (V-Notch and Rectangular Notch)
To determine the friction factor for the pipes

To determine the coefficient of discharge of Venturimeter

To determine the coefficient of discharge of an orifice.

To Verify the Bernoulli’s Theorem

To find critical Reynolds’s number for a pipe flow

© 0 N o Ok~ wDd e

To determine the met centric height of a floating body.

10. To determine the minor losses due to sudden enlargement, sudden contraction and bends for pipe flow.
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CE-205A SURVEYING-1I
310 4
OBJECTIVE

In the past four decades, huge amount of geologic data has been accumulated. Now it is time to integrate
these geologic data with other sources of data, such as the digital elevation model (DEM) and remote
sensing data, to do various analyses, 3D modelling, and real-time interactive visualization to extract more
meaningful results. In continuation to surveying | where elementary methods of surveying were dealt with,
surveying Il deals with advanced techniques like: Trigonometrically levelling, Triangulation, Field
Astronomy, Elements of Photogrammetric and Remote sensing to equip the students with advances in the
field of Surveying.

1

TRIGONOMETRICAL LEVELLING: Introduction-Height and Distance (Base of an object
accessible and inaccessible)- Difference in elevations between two points-Geodetically observations
and correction for temperature, refraction, curvature and signal.

TRIANGULATION: Triangulation systems, classification, strength of figure, selection of
triangulation stations, grade of triangulation, field work of triangulation, triangulation computations.

Survey adjustments: Definite weight of an observation, most probable values Types of error,
principle of least squares and adjustment of triangulation figure.

FIELD ASTRONOMY: Definitions of Astronomical terms, Star at prime vertical, star at horizon, star
at culmination, introduction of celestial sphere, celestial co-ordinate systems, Napier’s rule of circular
parts. A brief introduction of different types of time. Determination of Azimuth, altitude by
astronomical observations.

ELEMENTS OF PHOTOGRAMMETRY: Introduction, types of photographs, Arial photography
and its interpretation, Flight planning for Arial survey, Stereoscope and stereoscopic vision.

REMOTE SENSING: Special emphasis on applications of remote sensing in civil and environmental
engineering. Concept of
G.1.S and G.P.S-Basic components. Introduction to modern survey equipments, their principle of

working with special emphasis on total station, EDM(Electra Optical, Inferared, Microwave) and
electronic precision, optic theodolite, automatic laser level etc.

TEXT BOOK
Punmia, B. C., Jain, Ashok Kumar., “Surveying Volume —II & II1”, Laxmi Publication Pvt limited, New Delhi,

REFERENCE BOOKS

1. Clark, D., “Plane and Geodetic Surveying”, Vols. I and II, C.B.S. Publishers and Distributors, Delhi, Sixth
Edition, 1971.

2. Bannister, A. and Raymond, S., “Surveying”, ELBS, 6th Edition, 1992.

3. James, M. Anderson and Edward, M. Mikhail., “Introduction to Surveying”, McGraw-Hill Book
Company,1985

4. Wolf, P.R., “Elements of Photogrammetry”, McGraw-Hill Book Company, Second Edition, 1986.

5. Robinson, A.H., Sale, R.D. Morrison, J.L. and Muehrche, P.C., “Elements of Cartography”, John
Wiley and Sons, New York, Fifth Edition, 1984.

6. Heribert, Kahmen and Wolfgang, Faig., “Surveying”, Walter de Gruyter, 1995.

7. Kanetkar, T. P., “Surveying and Leveling”, Vols. I and II, United Book Corporation, Pune, 1994.

8. Arora, K. R., “Surveying” Vol. 2 & 3, Standard Book House Pub., New Delhi.
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9. Satheesh, Gopi, R. Sathikumar, and N. Madhu., “Advanced surveying”, Pearson.

LTP Cr
CE-206A STRUCTURAL ANALYSIS

310 4

OBJECTIVE

Structural Engineers are required to analyze different types of structures to determine the effect of loads
on physical structures and their components. In continuation of structural Mechanics, Structural Analysis
analyses of statically indeterminate structures, slope deflection of structures, analysis of continuous
beams and three hinged arches, cables and suspension bridges. Students are required to grape basic
concepts and principles involved and do extensive practice to analyze different structures for arriving at
safe designs.

1. STATICALL INDETERMINATE STRUCTURES: Introduction, Static and Kinematic
Indeterminacies; Castiglione’s theorems, Strain energy method. Analysis of frames with one or two
redundant members using Castiglione’s 2™ theorem.

2. SLOPE DEFLECTION: Slope deflection Methods; Analysis of continuous beams & portal frames.
Portal frames with inclined members. Moment distribution method: Analysis of continuous beams &
portal frames. Portal frames with inclined members.

3. ANALYSIS OF THREE HINGED ARCHES: Three hinged arches subjects to concentrated and
distributed loads. Horizontal thrust, shear force and bending moment diagrams. Analysis of Three
hinged Arches; Parabolic and circular Arches, Bending Moment Diagram for various loadings,
Temperature effects, Rib shortening, Axial thrust and Radial Shear force diagrams.

4. UNSYMMETRICAL BENDING: Unsymmetrical Bending ;Introduction, Centroidal principal axes
of sections, Bending stresses in beams subjected to unsymmetrical bending, shear centre for channel,
Angles and Z sections.

5. CABLE AND SUSPENSION BRIDGES: Introduction, uniformly loaded cables, Temperature
stresses, Three hinged stiffening Girder and two hinged stiffening Girder.

TEXT BOOK

Punmia, B.C., Jain, Ashok Kumar., Jain, Arun Kumar., ”Theory of structure”, Laxmi publication Pvt.
Ltd, New Delhi, 2009

REFERENCE BOOKS
1. Wang, C.K., “Statically Indeterminate Structures”, McGraw Hill Book Co., New York.

Jain A. K., “Advanced Structural Analysis”, Nem Chand & Bros., Roorkee.

A. Kassimali., “Structural Analysis”, PWS-Kent, Cincinnati, OH, 1999. (K in course syllabus)

Kenneth, M. Leet and Chia-Ming Uang., “Fundamentals of Structural Analysis”, McGraw-Hill,

New York, NY, 2002. (L & U in course syllabus)

5. James, K. Nelson and Jack, C. McCormac., “Structural Analysis: Using Classical and Matrix
Methods”, John Wiley & Sons, Hoboken, NJ, 2003 (N & M in course syllabus)

6. William, Weaver, Jr. and James, M. Gere., “Matrix Analysis of Framed Structures”, Second
Edition, D. Van Nostrand, New York, NY, 1980.

7. M. Hoit., “Computer-Assisted Structural Analysis and Modeling”, Prentice-Hall, Englewood, Cliffs, NJ,
1995.

8. T.R. Tauchert., “Energy Principles in Structural Mechanics”, McGraw-Hill, New York, 1974.

9. Ramamurthan, S., “Theory of structure”, Dhanapat Rai and sons, New Delhi, 2009

o

Department of Electronics & Electrical Engineering, Scheme w.e.f. Academic Year 2016 - 17



A

-

L, A
E _
LINGAYA'S
UNIVERSITY
choose ro know
LTP Cr
CE-208A FLUID MECHANICS-I
300 3
OBJECTIVE

In continuation to Fluid Mechanics-1, Fluid Mechanics-11 is aimed at equipping the students with
knowledge and skills pertaining to Turbulent flows, flow through pipes and open channels, turbines and
various types of pumps used in civil engineering.

1. TURBULENT FLOW: Introduction to turbulent flow, Prandtl mixing length theory, velocity
distribution in turbulent flow, resistance of smooth and artificially roughened pipes, commercial
pipes, aging of pipes.

2. FLOW THROUGH PIPES: Losses due to sudden expansion and contraction, losses in pipe fittings
and valves, concepts of equivalent length of pipe, Hydraulic Gradient Line (H.G.L), Total Energy
Line (T.E.L), pipes in series, pipes in parallel, branching of pipes, pipe network siphon, water
Hammer (only quick closure case). Transmission of power through pipelines.

3. FLOW IN OPEN CHANNEL: Uniform flow, basic concept, Resistance equation chezy’s and
manning formula, uniform flow construction of efficient channel section, specific energy concept
critical flow, and channeltransition.

4. TURBINES: Classification, definitions, similarly laws, specific speed and unit quantities, Pelton
turbines- their construction and settings, speed regulation dimensions of various elements. Action of
jet, torque, power and efficiency for ideal case, characteristic curves. Reaction turbines construction &
setting draft tube theory, runaway speed, working proportion of hydraulic turbines and characteristic
curves, cavitations. Forces on immersed bodies: types of drag, drag on a sphere, a flat plate, a cylinder
and an aerofoil development of life

5. PUMPS: Centrifugal pumps: Various types and their important components, manometric and total
head, net positive suction head, specific speed, shut off head, cavitations. Principle of working and
characteristic curves. Priming and maintenance. Submersible pumps.

Reciprocating Pumps: principle working, coefficient of discharge, slip, single acting and double
acting pump. Manometric head, Acceleration head, working of air vessels, construction and discharge
of Air lift pump.

TEXT BOOK
Modi & Sethi., “Fluid Mechanics & Hydraulics”, Standard Book House, New Delhi
REFERENCE BOOKS

1. K. Jain., “Fluid Mechanics”, Khanna Publishers,New Delhi, (2008)

Subramanyam., “Fluid mechanics”, Tata McGraw-Hill, New Delhi

Rajput, R.K., “Fluid Mechanics and Hydraulic Machines”, Standard Publishing House, New Delhi,2002
F.M. White., “Fluid Mechanics”, Tata McGraw-Hill, New Delhi, 2008

Jagdish, Lal., “Hydraulics Machines”, Metropolitan Book Co, New Delhi,2003

Kumar, K.L., “Fluid Mechanics”, Eurasia Publishing House (P) Ltd., New Delhi, 1995

ok wn
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CE-204A ENGINEERING GEOLOGY
300 3
OBJECTIVE

Engineering Geology is the application of the geologic sciences as applied to engineering practice for the
purpose of assuring that the geologic factors affecting the location, design, construction, operation and
maintenance of engineering works are recognized and adequately provided for. Engineering geologists
investigate and provide geologic and geotechnical recommendations, analysis, and designs associated
with civil engineering structures.

1. INTRODUCTION: Definition, object, scope and sub division of geology, geology around us. The
interior of the earth. Importance of geology in Civil Engineering projects.

2. PHYSICAL GEOLOGY AND HYDROGEOLOGY: The external and internal geological forces
causing changes, weathering and erosion of the surface of the earth. Geological work of ice, water and
winds. Hydrogeology, Aquifers, Springs and Artesian wells.

3. MINERALOGY AND PETROLOGY: Definition: mineral and rocks. Classification of important
rock forming minerals, simple description based on physical properties of minerals. Rocks of earth
surface; classification of rocks. Mineral composition, Textures, structure and origin of Igneous,
Sedimentary and Metamorphic rocks. Engineering properties of rocks.

4. STRUCTURAL AND APPLIED GEOLOGY: Forms and structures of rocks. Bedding plane,
Outcrops, Dip and Strike. Elementary ideas about fold, fault, joint and unconformity. Importance of
geological structures in Civil Engineering projects. Geological investigation, Rock Quality
Designation (RQD). Geological conditions & their influence on selection and design of Dams and
reservoirs, Tunnels, Roads and Bridges.

5. GEOLOGICAL HAZARDS: Earthquakes, Seismic waves, Causes and effects of earthquakes.
Volcanoes, Types of volcanoes and effects of volcanic eruption. Landslide, Types of landslide,
Mitigation measures used to control landslides.

TEXT BOOK
Singh, Parbin., “A Textbook of Engineering and General Geology”, S. K. Kataria & Sons, Delhi, 2008

REFERENCE BOOKS

Garg, S.K., “Physical and General Geology”, Khanna Publishers, New Delhi, 2007
Mukherjee, P. K., “A Text Book of Geology”, World Press Pvt. Ltd. Kolkatta, 2001
Arthur, Holemess., “Principles of physical geology”, Thomas Nelson and Sons, USA, 1964.

Ford, W.E., “Dana’s textbook of mineralogy”, (4th edition), Wiley Eastern Ltd., N. Delhi, 1989.

Winter J.D., “An introduction to igneous and metamorphic petrology”, Prentice Hall of India, 2001.
Billings, M.P., “Structural Geology”, Prentice Hall Inc., New Jersey, USA, 1972.

Krishnan, M.S., “Geology of India and Burma”, 3rd Edition, IBH Publishers, Delhi, 1984.

Blyth, F.G.H., and de Freitas, M.H., “A geology for Engineers”, 7th edition, Elsevier Publications, 2006.
Ramamrutham, S. and Narayanan, R., “Engineering Geology”, First edition, Dhanpat Rai

Publications, New Delhi, 2014

CoN R WNE
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ENVIRONMENTAL ENGINEERING — | LTP cr

E-210A
CE-210 (WATER RESOURCES AND SYSTEMS) 300 3

OBJECTIVE

A civil Engineer is called upon to plan, design and implement Water Supply Systems. For the performance of
this function efficiently, these engineers should be well versed with importance of environmental engineering
with specific reference to the need for protected water supply, water borne diseases and techniques of disposal
of waste. Also, these engineers should know water requirement for domestic, public & industrial needs, fire
demands, losses and wastages, Rate of demand, Factors affecting rate of demand, minimum requirements as per
standards, variation in rate of demand etc.. These engineers must understand water treatment process and water
supply systems, their design and associated problems. Hence this subject is of greatimportance.

1.

SOURCES OF SUPPLY: Surface sources and types of intake, storage reservoirs, ground water,
types of aquifers and wells, well hydraulics, yield of wells, radial collector wells.

WATER QUANTITY: Sources of water (Surface & ground water sources), Estimation of quality
and quantity of water from various surface & ground water sources. Storage reservoirs, streams,
infiltration galleries, shallow wells deep wells, artesian wells, radial collector wells. Selection of a
source of water supply, importance and necessity of water supply scheme. Water demands and its
variations. Factors effecting water demand, Estimation of total quantity of water requirement.
Population forecasting. Impurities in water, their sources and their sanitary significance. Physical,
chemical and bacteriological analysis of water, water borne diseases, water quality standards.

WATER TREATMENT (a): Obijectives, treatment processes and their sequence in conventional
treatment plant, sedimentation; plain and aided with coagulation. Types, features and design aspects.
Mixing basins and Flocculation units.

WATER TREATMENT (b) Filtration; mechanism involved, types of filters, slow and rapid sand
filtration units (features and design aspects), Disinfection principles and aeration.

WATER DISTRIBUTION SYSTEM: 'Layout of distribution system ; Dead end system, Grid iron
system, Ring system, Radial system, their merits and demerits, Distribution Reservoir: functions and
determination of storage capacity, Water Distribution Network, analysis of distribution network,
leakage detection, Maintenance, Water supply in buildings and plumbing.

TEXT BOOK

B.C. Punmia., Ashok, Jain & Arun, Jain., “Water Supply Engineering”, Laxmi Publication , New Delhi ,1995

REFERENCE BOOKS

E.W. Steel., “Water Supply and Sewerage”, McGraw Hill, New Delhi.

S.R. Krishirsagar., “Water Supply Engineering”

S.K. Garg.,Water Supply Engineering, Khanna Publisher, Delhi

Manual on Water Supply and Treatment: Ministry of Urban Dev., New Delhi.
K.N. Duggal, M., “Elements of Public Health Engineering”, S Chand & Co Ltd.

No ok~ oo

Howard S. Peavy., Donald, R. Rowe and George., “Tchobanoglous Environmental Engineering”
McGraw-Hill, Delhi

Department of Electronics & Electrical Engineering, Scheme w.e.f. Academic Year 2016 - 17

G.S. Birdie and J.S. Birdie., “Water Supply and Sanitary Engineering”, Dhanpath Rai & sons , New Delhi.



A

-

LGRS
LTP Cr
CE-254A ENGINEERING GEOLOGY LAB
002 1
LIST OF EXPERIMENTS
1. Study of Physical properties of minerals
2. ldentification of rocks forming silicate and ore minerals
3. Determination of Apparent Specific gravity , porosity and water absorption of different Rocks
4. Recognition of rocks
5. Use of clinometers compass and Burton compass for measurement of dip and strike of formations
6. Geological cross sections and study of geological maps.
7. Study of Structural Models (folds and faults)
8. Study of Topographic maps
9. Study of maps and sections pertaining to the Foundation Geology of Major Dam sites of India

[EY
©

Study of tectonic Map of India, Seismic tectonic Atlas of India and Seismic Zoning Map of India

Note: It is important that a museum of rocks and materials is developed for physical observation by
students of various rocks and materials.

CE-255A SURVEYING-II LAB LTP Cr

002 1

LIST OF EXPERIMENTS

Theodolite; Measurement of horizontal angle

Theodolite; Measurement of vertical angles, permanent adjustment

Setting of simple circular curves by offset method, Offset from chord produced,
Setting of simple circular curves by offset method, Offset from long chord

Setting of simple circular curves by deflection angle method

An exercise of triangulation including base line measurement

Use of total station ,measurement; linear measurement, angle ; vertical and horizontal
Setup of alignments by total stations with different poles.

Setup of vertical angles by total stations.

10 Setup of horizontal angles by total stations.

©ooNoORwWNRE

Department of Electronics & Electrical Engineering, Scheme w.e.f. Academic Year 2016 - 17



LINGAYA’S _

wd
UNIV]:RSITY
choose to know
LTP Cr
CE-256A STRUCTURAL ANALYSIS LAB
002 1

LIST OF EXPERIMENTS

Experiment on a two- hinged arch for horizontal thrust & influence line for Horizontal thrust
Experimental and analytical study of a 3 bar pin jointed Truss.

Experimental and analytical study of deflections for unsymmetrical bending of a Cantilever beam.
Bag’s deforester verification of Muller Breslau principle.

Experimental and analytical study of an elastically coupled beam.

Sway in portal frames - demonstration.

To study the cable geometry and static’s for different loading conditions.

To plot stress-strain curve for concrete.

To study suspension Bridge; Two hinge and three hinge

10 To Study redundant truss and Frame

© oo N kWb

LTP Cr
CE-258A FLUID MECHANICS- Il LAB

002 1

LIST OF EXPERIMENTS:

1. To study the constructional details of a Peloton turbine.

2. Todraw the constant head, constant speed and constant efficiency performance characteristics
curves of Peloton turbines.

3. To study the constructional details of Francis Turbine.

4. To draw the constant head, constant speed and constant efficiency performance characteristic
curves of Francis Turbine.

5. To Study the constructional details of Kaplan Turbine.

6. To Study the constructional details of a centrifugal pump and draw its characteristics curve.

7. To Study the constructional details of a reciprocating pump and draw its characteristics curve.

DETAILED CONTENTS - SEMESTER -V

LTP Cr
310 4

CE-209A GEOTECHNICAL ENGINEERING-I

OBJECTIVE

The application of principles of Geo-technical Engineering in foundation of various types of structures
and in earthwork engineering plays an important role in the field of civil engineering because composition
of various soil components have specific characteristics which has to match with the requirements of civil
engineering for designing safe structures. Soil investigation and testing have been found to greatly reduce
the cost of construction and improving the performance of structures. The subject of Geo-technical
Engineering has been divided in two parts. Part | deals with Soil formation and basic soil properties,
classification of soils, soil compaction, compressibility and consolidation characteristics and shear
strength of soils. Hence, very important subject for Civil Engineering students.
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1. SOIL FORMATION AND BASIC SOIL PROPERTIES: Introduction, soil and rock, Soil
Mechanics and Foundation Engineering, origin of soils, weathering, soil formation, major soil
deposits of India, particle size, particle shape, inter-particle forces, soil structure, principal clay
minerals, introduction, three phase system, weight-volume relationships, soil grain properties, soil
aggregate properties, field and laboratory test of soil properties.

2. CLASSIFICATION OF SOIL: Grain size analysis, sedimentation analysis, grain size distribution
curves, consistency of soils, consistency limits and their determination, activity of clays, relative
density of sands. Purpose of classification, classification on the basis of grain size, classification on
the basis of plasticity, plasticity chart, Indian Standard Classification System and Soil Exploration.
Permeability of Soils: Introduction, Darcy’s law and its validity, discharge velocity and seepage
velocity, factors affecting permeability, laboratory determination of coefficient of permeability,
determination of field permeability, permeability of stratified deposits.

3. COMPACTION: Introduction, role of moisture and compactive effect in compaction, laboratory
determination of optimum moisture content, moisture density relationship, compaction in field,
compaction of cohesionless soils, moderately cohesive soils and clays, field control of compaction.
stress distribution in soil: Stress at a point, Mohr’s circle, stress due to force of gravity, point, line and
uniformly distributed loads, influence charts, contact pressure distribution, Boussineque’s and
westerguard’s equation for vertical loads due to point and uniformly distributed loads.

4, COMPRESSIBILITY AND CONSOLIDATION: Introduction, components of total settlement,
consolidation, process, one-dimensional consolidation test, typical void ratio-pressure relationships
for sands and clays, normally consolidated and over consolidated clays, Casagrande’s graphical
method of estimating pre-consolidation pressure, Terzaghi’s theory of one-dimensional primary
consolidation, determination of coefficients of consolidation, consolidation settlement, Construction
period settlement, secondary consolidation.

5. SHEAR STRENGTH: Introduction, Mohr stress circle, Mohr-Coulomb failure-criterion,
relationship between principal stresses at failure, shear tests, direct shear test, unconfined
compression test, tri -axial compression tests, drainage conditions and strength parameters, Vane
shear test, shear strength characteristics of sands, normally consolidated clays, over-consolidated
clays and partially saturated soils, sensitivity and thixotropy.

TEXT BOOK

Punmia, B. C., Jain, Ashok Kumar., and Jain, Arun Kumar., “Soil Mechanics and Foundations”,
Laxmi Publication Pvt. Ltd., New Delhi, 2009

REFERENCE BOOKS

1. Gopal, Ranjan, A.S.R. Rao., “Basic and Applied Soil Mechanics”, New Age International (P)
Ltd. Pub. N. Delhi.

2. Alam, Singh., “Soil Engg. in Theory and Practice”, Vol. |, Fundamentals and General Principles”, CBS
Pub.,
N. Delhi.

3. Gulati, S. K., “Engg. Properties of Soilsi”, Tata-McGraw Hill, N. Delhi.
4. P.Purshotam, Raj., “Geotechnical Engg.”, Tata Mcgraw Hill.
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CE-301A TRANSPORTATION ENGINEERING -I
300 3
OBJECTIVE

One of the important activities of Civil Engineer include planning, design, construction and maintenance
of transportation systems which may include different types of roads, bridges, tunnels and air ports and
also to prepare budgets in respect of above civil works. This subject has been divided into two parts. Part
I include: importance and classification of roads, materials of construction and related equipment, design
of rigid and flexible payments, construction of bituminous and cement concrete pavements. Students
should involve themselves in understanding basic concepts and principles as well as above aspects of
knowledge and related practical exercises in the laboratory for effective functioning.

1. INTRODUCTION: Transportation and its importance Different modes of transportation Brief
review of the history of road development in India. Classification of roads, Planning surveys.
Saturation system of planning. Main features of 20 years road development plans in India
Requirements of an ideal highway alignment Factors affecting alignment.

2. BITUMINOUS MATERIALS AND CONSTRUCTION/EQUIPMENTS: Types of bituminous
materials; bitumen, tar, cutback and emulsions. Various tests, testing procedures. Bituminous mix,
desirable properties. Basic concept of use of polymers and rubber modified bitumen in bituminous
mixes. Introduction to earthwork machinery; shovel, hoe, clamshell, dragline, bulldozers. Principles
of field compaction of subgrade. Compacting equipments. Granular roads. Construction steps of
WBM & WMM.

3. DESIGN OF RIGID & FLEXIBLE PAVEMENTS: Types of pavements; Components of a
pavement and their functions. Factors affecting design of pavements. Design of thickness of a
flexible pavement by Group Index method, CBR method, Rigid: Westergaard’s theory, IRC
guidelines for determination of thickness of a rigid pavement. Joints; requirements, types, patterns.
Spacing of expansion and contraction joints. Functions of dowel and tie bars.

4. CONSTRUCTION OF BITUMINOUS PAVEMENTS: Various types of bituminous
constructions. Prime coat, tack coat, seal coat and surface dressing. Construction of BUSG, Premix
carpet, BM, DBM and AC. Brief coverage of machinery for construction of bituminous roads;
bitumen boiler, sprayer, pressure distributor, hot mix plant, cold-mix plant, tipper trucks, mechanical
paver or finisher, rollers.

5. CONSTRUCTION OF CEMENT CONCRETE PAVEMENT: Slip-form pavers, Basic
concepts; soil stabilized roads, use of geo synthetics, reinforced cement concrete pavements,
prestressed concrete pavements, roller compacted 'concrete pavements and fiber reinforced
concrete pavements. Pavement failures. Maintenance operations.

TEXT BOOK
S.K. Khanna & C.E.G. Justo., “Highway Engg.”, Nem Chand & Brothers, 2009.

REFERENCE BOOKS
1 Rao, G. V., “Principles of Transportation and Highway Engg.”, Tata McGraw Hill Pub., N. Delhi.
2 Kadiyali, L. R., “Traffic Engg. And Transport Planning”, Khanna Pub. Delhi, 2008.
3 Smith, T. M. W.S. and Hurd,, “Traffic Engg.” McGraw Hill Book Co., New York.

Department of Electronics & Electrical Engineering, Scheme w.e.f. Academic Year 2016 - 17



A

\ A
LINGAYA’S _

UNIVERSITY

choose ro know

-

I

—_

LTP Cr
CE-302A DESIGN OF CONCRETE STRUCTURES-I

310 4

OBJECTIVE

Planning, design, construction and maintenance of Reinforced Cement Concrete structures is one of the
biggest employment opportunity for civil engineers. These engineers must have through understanding of
knowledge and associated skills in respect of designing various components of a building like columns,
beams, slabs, cantilevers etc. Hence this subject. Students are expected to do extensive practice in
designing various components of such structural members.

1. INTRODUCTION TO VARIOUS DESIGN PHILOSOPHIES: Introduction to Various Design
Philosophies, Working stress and limit state methods, Building code, characteristic strength and
characteristics loads, design values, Partial safety factors and factored loads , Design of Rectangular
Singly and Doubly Reinforced Sections by Working Stress Method.

2. LIMIT STATE METHOD: Assumptions in Limit State Design Method, Design of Rectangular
Singly and Doubly Reinforced beams, T-beams, L-beams by Limit State Design Method

3. SHEAR, DEVELOPMENT LENGTH, ANCHORAGE BOND, FLEXURAL BOND:- Behavior
of RC beams in Shear, Shear Strength of beams with and without shear reinforcement, Minimum and
Maximum shear reinforcement, design of beam in shear, Introduction to development length,
Anchorage bond, flexural bond. (Detailed Examples by Limit State Designh Method).

4. DESIGN OF COLUMNS:- Design of Columns by Limit State Design Method- Effective height of
columns, Assumptions, Minimum eccentricity, Short column under axial compression requirements
for reinforcement, Column with helical reinforcement, Short column under axial load

5. DESIGN OF SLABS:- Design of one way and two way solid slabs by Limit State Design Method,
Serviceability Limit States, Control of deflection, cracking and vibrations.

NOTE : All designs shall be conforming to IS : 456 — 2000

TEXT BOOK
I.C. Syal & A.K. Goel.,N.Subramanian “Reinforced Concrete”, A.H. Wheeler & Co. Delhi.
REFERENCE BOOKS

1. P. Dayaratnam., “Design of Reinforced Concrete Structures”, Oxford & IBH Pub. N. Delhi
2. Jain, A.K., “Reinforced Concrete-Limit State Design”, Nem Chand & Bros., Roorkee.

3. Sinha, S. N., “Reinforced Concrete Design”, Tata McGraw Hill.
4

SP-16(S&T)-1980, “Design Aids for Reinforced Concrete”, to IS: 456, BIS, N. Delhi.
SP-34(S&T)-1987 Handbook on Concrete Reinforcement and Detailing, BIS, N. Delhi
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CE-308A ENVIRONMENTAL ENGINEERING - 11
(SANITARY ENGINEERING) 300 3
OBJECTIVE

Civil Engineers are required to plan, design, construct and maintain sanitary installations and systems.
For this purpose, they should have in-depth knowledge of: collection of sewage, sewage characteristics,
sewage treatment procedures, sludge thickening and sludge digestion, disposal of sewage etc. Hence this
subject.

1. COLLECTION OF SEWAGE: Sewer appurtenances, Systems of sewerage: separate, combined
and partially separate. Shapes of sewers: circular and egg shaped. Construction, testing and
maintenance of sewer lines.

2. SEWAGE CHARACTERIZATION: Quality parameters: BOD, COD, Solids, D.O., and and Oil &
Grease. Indian Standards for disposal of effluents into inland surface sources and on land.

3. SEWAGE TREATMENT: Obijectives, sequence and efficiencies of conventional treatment units.
Preliminary treatment, screening and grit removal units. Theory and design aspects of primary
treatment, secondary treatment: Activated sludge process & its modifications, Tricking filter. Nutrient
removal, Nitrification and gentrification, Air stripping for ammonia removal, Phosphorous removal,
dissolved solids removal, waste water reuse.

4, SLUDGE THICKENING AND SLUDGE DIGESTION: Sludge characteristics, sludge volume
and solids relationships, Aerobic and anaerobic digestion, factors affecting sludge digestion and their
control, disposal of digested sludge and drying beds. Stabilization pond, aerated lagoon, UASB
process.

5. DISPOSAL OF SEWAGE: Disposal of sewage by dilution, self-purification"of streams. Sewage
disposal by irrigation (sewage treatment). Design of Septic tanks, Imhoff tanks and onsite sanitation.
Sewerage project and building drainage works.

TEXT BOOK:
Garg, S.K., “Sewage and Sewage Treatment”, Khanna Publishers, New Delhi, 1994.

REFERENCE BOOKS
1. Metcalf and Eddy., ”"Waste Water Engineering”, McGraw-Hill Companies

2. S.R.Krishna, Sagar., “Sewage and Sewage Treatment”,
3. Punmia, B. C., ”"Waste Water Engineering”, Laxmi Publications, 1998.

Manual on Sewerage and Sewage Treatment: Ministry of Urban Dev., New Delh
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CE-306A HYDRAULIC STRUCTURES & IRRIGATION ENGINEERING

300 3

OBJECTIVE

The object of Hydraulic Structures and Irrigation engineering is to analyze and design the hydraulic
structure (i.e. Dam, Aqueduct, Siphon Aqueduct, Canals, Cross Drainage works etc) and analysis of
precipitation and methodology of irrigation systems. Hence this subject.

1. INTRODUCTION: definition, necessity, benefits of irrigation, ill effects of irrigation, types of
irrigation, and history of irrigation development in India. Methods Of Irrigation: free flooding,
contour laterals, model strip method, check flooding, basin flooding, zig zag and furrow method, sub
surface irrigation, sprinkler irrigation, drip irrigation

2. REGULATION WORKS: Canal falls-necessity and location, development of falls, design of cistern
element, roughening devices, design of Sarda type fall, design of straight Glacis fall. Off-take
alignment, cross regulator and distributor head regulators, devices to control silt entry into the off-
taking channel and silt ejector, canal escapes, types of escapes.

3. CROSS DRAINAGE WORKS: Classification and their selection, hydraulic design aspects of
aqueducts, siphon aqueducts, super passage, canal siphon and level crossing, design of transitions.
Diversion Canal Head works: Various components and their functions, layout plan, selection of site for
diversion head works, Bligh’s creep theory, Khosla’s method of independent variables and use of
Khosla’s curves, various corrections, and silt excluders.

4, STORAGE HEADWORKS: Types of dams, selection of a site, gravity dam; two dimensional
design, forces acting, stability criterion, elementary profile of a dam, cutoffs and drainage galleries,
arch dams-constant angle and constant radius arch dam, simple design and sketches, most economical
angle, earthen dams, design principles, seepage through earthen dams, seepage line, control of
seepage, design of filters.

5. SPILLWAYS AND ENERGY DISSIPATORS: Essential requirements of spillway and spillway’s
capacity, types of spillways and their suitability, Ogee spillways, chute, side channel, shaft and
siphon spillways, energy dissipation below spillways, stilling basins, USBR and I.S. Stilling Basins.

TEXT BOOK
Modi, P.N., “Irrigation Water Resources and Water Power Engineering”, Standard Book. House, 2008.
REFERENCE BOOKS

1. Singh Bharat, “Fundamentals on Irrigation Engineering., Nemchand Bros., Roorkee

2. Garg, S. K., “Irrigation Engineering and Hydraulic Structures”, Khanna Publishers, New Delhi, 2009
Varshney, R.S. Gupta, Gupta, R. L., “Theory and Design of Irrigation Structures” Vol. | & 1. Nem Chand
Publication, 2007
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CE-259A GEOTECHNICAL ENGINEERING-I LAB
002 1

LIST OF EXPERIMENTS

Field identification & visual soil classification and water content determination.
Determination of specific gravity of soil solids.

Grain size analysis-sieve analysis.

Liquid limit and plastic limit determination.

Field density by Sand replacement method

Field density by Core cutter method

Proctor’s compaction test.

Coefficient of permeability of soils.

Unconfined compressive strength test.

10 Direct shear test on granular soil sample.

REFERENCE BOOKS

© 0N~ WD

1. S.Prakash, S., Jain, P. K., “Soil Testing for Engineers”, Nem Chand & Bros., Roorkee.

2. Lambi, Wiley., “Engineering Soil Testing” Eastern.

3. Bowles J. P., “Engineering Properties of Soils and their Measurement”, McGraw Hill.

4. Alam, Singh., “Soil Engineering in Theory and Practice”, Vol. II, Geotechnical Testing and
Instrumentation,

LTP CR
CE-351A TRANSPORTATION ENGINEERING -1 LAB

002 1

LIST OF EXPERIMENTS

Aggregates impact test

loss —angles abrasion test on aggregates
Dorry’s abrasion test on aggregates
Deval attrition test on aggregates
Crushing strength test on aggregates
Penetration test on bitumen.

Ductility test on bitumen

Viscosity test on bituminous materials

. softening point test on bitumen
10.Flash and fire point test on bitumen

©oNoOr N R
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LTP CR
CE-352A DESIGN OF CONCRETE STRUCTURE LAB - |

002 1

LIST OF EXPERIMENTS

1. Design and Drawing of Retaining walls

2. Design and Drawing of Counter forts walls

3. Design and Drawing of underground water tank.

4. Design and Drawing of elevated water tank.

5. Design and Drawing of R.C.C flat slab for two way. (Span Ratio < 2.)
6. Design and Drawing of R.C.C flat slab for two way. (Span Ratio > 2.)
7. Design and Drawing of portal with hinged section.
8. Design and drawing of portal with fixed section.

ENVIRONMENTAL ENGINEERING-11 (SANITARY ENGINEERING) LTP cr

CE-358A LAB

002 1

LIST OF EXPERIMENTS

To determine pH value of a given sample of water /waste water.

To determine turbidity of a given water waste /water sample.

To determine acidity of a given sample of water /waste water.

To determine alkalinity of a given sample of water /waste water.

To determine level of chlorides in a given sample of water/ waste water

To determine temporary and permanent hardness in a given water/waste sample.

To determine the dissolved oxygen of a given water/waste sample.

To determine total solids, total dissolved solids, total suspended solids in a sewage sample.
To determine the BOD of a given sample of water/waste water.

10 To determine the COD of a given sample of water/waste water.

©CoN RN E

TEXT BOOKS
1. Sawyer, McCarty and Parkin: Chemistry for Environmental Engineering

2. Mathur: Water and Wastewater Testing.

REFERENCES
Standard Methods for the Examination of Water and Wastewater, A. P. H. A.,New York
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CE- 391A SURVEY CAMP
002 1

Every student will carry out Survey Camp under the supervision of faculty. The Survey Camp shall be
approved by a committee constituted by the HOD. The method of evaluation including intermediate
assessment shall be as evaluated by the pertinent BOS.

Survey Camp will be organized for one week. Complete details of the exercises to be done by students will
be worked out by concerned faculty members and will be got approved by the HOD. Concerned faculty
coordinators will ensure that each student is involved in the conduct of practical work during survey
camp.

DETAILED CONTENTS - SEMESTER - VI

LTP Cr

CE-303A GEO-TECHNICAL ENGINEERING-II

310 4

OBJECTIVE

In continuation to Geo-technical Engineering I, Geo-technical Engineering Il deals with application of
soils in civil engineering works. It is, therefore, important to understand earth pressures on retaining
structures, stability of slopes, bearing capacity determination for shallow and deep foundations, various
types of piles and basics of foundation design for machines. Hence, this subject is very important for civil
engineering students.

1. LATERAL EARTH PRESSURE& EARTH RETAINING STRUCTURES: Earth pressure at rest,
Rankine’s state of plastic equilibrium, earth pressure theories, graphical methods to determine
magnitude and resultant earth pressure, concept of arching of soils and braced cuts. Gravity type
retaining walls, proportioning retaining walls, stability requirement, backfill materials and drainage,
joints in retaining walls cantilever and anchored sheet pile wall, braced excavation.

2. STABILITY OF SLOPES: Causes of failure, factors of safety, stability analysis of slopes:total
stress analysis, effective stress analysis; stability of infinite slopes, types of failures of finite slopes,
analysis of finite slopes-mass procedure, method of slices, effect of pore pressure, Fellinius method to
locate centre of most critical slip circle, friction circle method, Taylor’s stability number, slope
stability of earth dam during steady seepage, during sudden draw down and during and at the end of
construction.

3. SHALLOW FOUNDATIONS & DEEP FOUNDATION: Bearing capacity criteria and factors
affecting, modes of shear failure, theories of bearing capacity, foundation pressure, permissible
settlement, allowable bearing pressure, field tests to estimate bearing capacity. Types of shallow
foundations, selection of type of foundation, location and depth of foundation, causes of settlement,
settlement analysis. Classification of piles, pile driving equipment, calculations of bearing capacity of
single pile according to IS 2911:2011 (Part-I, Part-I1), under reamed piles, pile groups, uplift and
lateral resistance of piles ,inclined loading on piles, pile cap.
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4. SHEET PILES: Purpose of sheet piles, cantilever sheet piles, depth of embedment in granular soils-
rigorous method, simplified procedure, cantilever sheet pile, penetrating clay, and limiting height of
wall.

Soil Stabilization: Soil improvement, shallow compaction, mechanical treatment, use of admixtures,

lime stabilization, cement stabilization, lime fly ash stabilization, dynamic compaction and
consolidation, bituminous stabilization, chemical stabilization, pre-compression, lime pile and
column, stone column, grouting, reinforced earth

5. BASICS OF MACHINE FOUNDATIONS: Terminology, characteristics elements of a vibratory
systems, analysis of vibratory motions of a single degree freedom system; un-damped free
vibrations, un-damped forced vibrations, criteria for satisfactory action of a machine foundation,
degrees of freedom of a block foundation, rken’s soil spring constant, Barken’s method of a
determining natural frequency of a block foundation subjected to vertical oscillations.

TEXT BOOKS
Gopal, Ranjan and A.S.R. Rao., “Basic and Applied Soil Mechanics”, Newage International Publication.

REFERENCE BOOKS

1. S. Prakash., Gopal Ranjan, & S. Saran,, “Analysis and Design of Foundation and Retaining Structures”,
Sarita Prakashan.
. Swami Saran ,Analysis and Design of Sub Structures”, Taylor & Francis, 2006.
3. Shamsher Prakash ,Soil Dynamic , McGraw Hill
Teng., “Foundation Design”, Prentice Hall of India
Bharat Singh, Shamsher Prakash., “Soil Mechanics & Foundation Engineering”, Nem Chand & Bros,

Roorkee
LTP Cr
CE-304A TRANSPORTATION ENGINEERING-II
310 4
OBJECTIVE

In continuation of knowledge and associated skills taught in Transportation Engineering- I, this subject
deals with cross section elements, traffic engineering aspects, alignment design, traffic control devices;
airport planning and design; railway engineering and docks and harbours .Hence, Transportation
Engineering Il is a must for all civil engineers.

1. CROSS SECTION ELEMENTS & VARIOUS ALIGNMENT DESIGN: Cross section elements:
friction, carriageway, formation width, land width, camber, IRC recommended values.. Sight distance,
stopping sight distance, sight distance at intersections, head light sight distance, Effects of centrifugal
force. Design of super elevation. Providing super elevation in the field. Radius of circular curves.
Extra-widening. Type and length of transition curves. Gradient, types, values. Summit curves and
valley curves, their design criterion. Grade compensation on curves.

2. TRAFFIC CHARACTERISTICS, SURVEYS & CONTROL DEVICES: Road user and
vehicular characteristics. Traffic studies such as volume, speed, O & D study. Level of service. PCU.
Capacity for non- urban roads. Causes and preventive measures for road accidents. Traffic control
devices: signs, signals, markings and islands. Types of signs. Types of signals. . Intersections at
grade and grade separated intersections. Design of a rotary. Types of grade separated intersections
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3. AIRPORT PLANNING AND DESIGN: Traffic characteristics and operations, fleet
requirement, component parts of airport and site selection, Runway design,orientation,basic
runway length, geometric design of taxiway and aprons, terminal area and their planning,
Environmental requirement of airport projects.

4. RAILWAYS ENGINEERING: Introduction, general history of development of railways,
requirement of an ideal permanent way, sleepers, ballast & rail fixture & fastenings, cross section of
railway tracks, turnouts, points & crossings. Railway maintenance, rail gauges, wear and tear of rails.

5. DOCKS AND HARBOURS: Historical development of ports,harbours and docks,tides,winds
and waves, causes and impact of tsunami waves, types of harbours,types of docks,break waters
classification and types.

TEXT BOOK
S.K.Khanna & C.E.G. Justo, Highway Engg, Nem Chand Bros., Roorkee

REFERENCE BOOKS

1. Kadiyali, L. R., “Principles and Practice of Highway Engg.”, Khanna Publishers, Delhi.

2. Yoder, E.J. & Witczak, M.W., “Principles of Pavement Design”, John Wiley and Sons, USA.
3. Saxena, S. C., ‘Tunnel Engineering”, Dhanpat Rai Publications, N. Delhi.

4. A.S.P.Bindra., “Text book of Tunnel, Bridges and Railway Engg.”, Dhanpat Rai Delhi.

LTP Cr
CE-305A DESIGN OF STEEL STRUCTURE - |

310 4

OBJECTIVE

In continuation to Design of Concrete Structures-1, Design of Steel Structures- | is planned to develop
competencies related to designing steel structural members like tension and compression members and
beams. Elementary aspects of plastic analysis and design are also taught in this subject. Faculty is advised
to provide extensive practice to students to develop competencies for designing various components of
steel structures.

1. CONNECTIONS: Importance, various types of connections, simple and moment of resistant,
riveted, bolted and welded connection design problems.

2. DESIGN OF TENSION MEMBERS: Introduction, types of tension members, net sectional areas,
design of tension members, lug angles and splices design problems.

3. DESIGN OF COMPRESSION MEMBERS: Introduction, effective length and slenderness ratio,
various types of sections used for columns, built up columns, necessity, design of built up columns,
laced and battened columns including the design of lacing and battens, design of eccentrically loaded
compression members.

4. DESIGN OF BEAMS: Introduction, types of sections, general design criteria for beams, and design

of laterally supported and unsupported beams, design of built up beams, web buckling, web crippling
and diagonal buckling.
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5. ELEMENTARY PLASTIC ANALYSIS AND DESIGN: Introduction, Scope of plastic analysis,
shape factor, Load factor, mechanisms, plastic collapse, and plastic analysis applied to steel beams
and simple portal frames and design.

TEXT BOOK
S.K Duggal,N.Subramanian, A.S. & Ajmani, J. L., “Design of steel structures” Nem chand & Bros., Roorkee.

REFERENCE BOOKS

1. Raghupati M, Design of steel structures, Tata McGraw Hill, Pub., New Delhi.
2. AXKazmi SM & Jindal SK., “Design of steel structures”, Prentice Hall, New Delhi.
3. Duggal SK, “Design of steel structures”, Tata McGraw Hill, Pub., New Delhi.

LTP Cr
CE-307A CONCRETE TECHNOLOGY

300 3

OBJECTIVE

Concrete Technology is the lifeline of civil Engineers. There is hardly any structure where concrete is not
used. Therefore, civil engineering students must know ingredients of concrete, Design of concrete mixes
for different strengths, special purpose concretes, admixtures etc for effective functioning in the field of
civil Engineering. Hence this subject.

1. FRESH CONCRETE: Workability - Factors affecting workability -Measurement of workability by
different tests. Compression tests,, Non-destructive testing methods on hardened concrete.
Segregation & bleeding, Creep & Shrinkage of concrete. Steps in manufacture of concrete.

2. ADMIXTURES: Types of admixtures , mineral and chemical admixtures-,properties , dosages ,effects and
usage

3. MIX DESIGN: Factors affecting the choice of mix proportions, Durability of concrete , Quality
Control of concrete Statistical methods , Acceptance criteria ,Proportioning of concrete mixes by
various methods - BIS method of mix design.

4, SPECIAL CONCRETES: Light weight concrete , Cellular concrete, High density concrete, Fibre
reinforced concrete.

5. POLYMER CONCRETE: Types of Polymer concrete, High performance concrete, Self compacting
concrete.

TEXT BOOK

Properties of Concrete by A. M. Neville - Low priced Edition - 4th edition Concrete Technology by
M.S.Shetty. - S. Chand & Co.; 2004.

REFERENCE BOOKS

1. Sharma, S.C., “Construction Equipment and Management”, Khanna Publishers, 2008.

2. Purify., “Advance Construction Equipment”,

3. Chandola & Vazrani., “Heavy construction”, khanna Publishers.

4. Satyanaryana & Saxena., ‘Construction planning & Equipment”, Standard Publishers Distributors, 2009

Department of Electronics & Electrical Engineering, Scheme w.e.f. Academic Year 2016 - 17



A

\ A
LINGAYA’S _

UNIVERSITY
choose to know

—_

-

I

5. P.S. Gehlot., & B.M. Dhir., “Construction Planning & Management”, New Age International
Publishers Ltd., 1992.

6. Srinath L. S., “ERT & CPM -Principles & Applications:, Affiliated East-west Press(P)Ltd.

Punmia & Khandelwal., “Project Planning & Control with PERT & CPM”, Laxmi Publication, 2004.

8. Verma, Mahesh., “Advanced Construction & Equipment”, CBS Publishers New Delhi

~

LTP Cr
CE-309A ESTIMATING, COSTING, BILLING & ACCOUNTS

300 3

OBJECTIVE

All civil engineers are required to estimates quantities of materials required as per drawings and
specification for executive different types of civil works. They must also work out cost estimates of
material and works and prepare bills of completed works for making payments to contractors and other
clients. They must also understand the system of Accounts. Therefore, this subject is very important for
all civil engineers for effective functioning at work sites.

1. ESTIMATE: Principle of estimating, units of work & different kinds of estimates, different methods
of estimation, estimation of materials in single room and two room building with different sections of
walls, foundation, floors and roofs, R.B and R..C.C works, Plastering, white washing, Distempering
and painting doors and windows, lump sum items, Estimates of canals and roads

2. SPECIFICATION OF WORKS: Necessity of specification, types of specification, general
specification, specification of bricks, cement, sand, water, lime, reinforcement; detailed specification
for earthwork, cement, concrete, brickwork, flooring, D.P.C, R.C.C, cement plastering, white and
colour washing, distempering, painting

3. RATE ANALYSIS: Purpose, importance and requirements of rate analysis, units of measurement,
preparation of rate analysis, procedure of rate analysis for items: Earth work, brick masonry work,
concrete works, R.C.C works, reinforce brick work, plastering, painting, finishing (white washing,
distempering), Estimation of earth work, road hills road and cannal

4. PUBLIC WORKS ACCOUNT: Tender and acceptance of tender, Ernest money, security money,
retention money, measurement book, cash book, preparation, examination and payment of bills, first
and final bills, administrative sanction, technical sanction.

5. BILLING: Maintenance of muster ROLL, precaution , preparation of pay bill, measurement book for
payment of contractors, different types of payment ;first & final, running advance and final payment

TEXT BOOK
Chakraborty, M., “Estimate costing & specification in civil Engg.”, Chakraborty Publication, 2006.

REFERENCE BOOKS

Dutta, B. N., “Estimating & cost”,

Kohli & kohli., “A text book on estimating & costing (Civil) with drawings”, S. Chand & Company Ltd.
2004.

Rangwala, S.C., “Estimating & Costing”, Charotar Publishing House, 2007

Pasrija & Arora., “Estimating Costing Valuation”, New Asian Publishers
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CE-461A CONSTRUCTION MANAGEMENT AND EQUIPMENT

300 3

OBJECTIVE

Construction is a fragmented industry. A project is executed with independent parties working together
under a Construction Manager. The work of an Architect, designers, engineers & contractors, suppliers
and manufacturers is required to be coordinated by the Project Engineer for starting and finishing of
project within given time span. A Project Engineer is required to possess managerial skills to plan,
organize and execute the project by using planning tools. He must have through knowledge of materials,
construction methods and equipment used in execution of a project. Hence this subject is very important
for civil engineers..

1. LOCATION, FACILITIES & LAYOQOUT: Strategic importance - Factors affecting location &
layout; Installation of facilities; Single location, multiple-location decisions. Principles and types of
facilities Layout. Importance and functions of Construction Planning & Control. Introduction to
PERT / CPM; Network Crashing (Numerical expected for PERT/CPM)

2. MAINTENANCE MANAGEMENT: Importance and types of maintenance; Maintenance Planning;
Spare Parts Management; Concept of TPM.

3. PRODUCTIVITY: Work Study; Objectives, Scope and Uses; Methods Study; Flow process chart,
Flow diagram & Process mapping ; Work Measurement; Elements; Performance Rating; Allowances;
Standard Time; Synthetic Time Standards; Work Sampling (Numerical expected for Standard Time).

4. EQUIPMENTS FOR EARTH WORK: Fundamentals of earth work operations -Earth moving
operations -Types of earth work equipment: Tractors, Motor Graders, Scrapers, Front end Waders—
Dozer, Excavators, Rippers, Loaders, trucks and hauling equipment, Compacting Equipment,
Finishing equipment.

5. MATERIAL HANDLING EQUIPMENT: Equipment for dredging, trenching, drag line and
clamshells. Tunneling equipment for drilling and blasting. Pile driving equipment. Erection equipment:
Crane, mobile crane. Types of pumps used in construction equipment for dewatering and grouting.
Equipment for demolition: Forklifts and related equipment. Portable material bins .Material handling
conveyors. Material handling cranes. Industrial trucks

TEXT BOOK
Chary., “Production & Operations Management”, Tata McGraw Hill Publishing Company Limited, 2009

REFERENCE BOOKS

1 Krajewski, Operations Management

Mahadevan, Operations Management

Chase, Production & Operations Management

Adam & Ebert ,Production & Operations Management
Jhamb LC, .Manufacturing & Operations Management
James Womack, The Machine that Changed the World

o OBk~ WD
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CE-353A GEOTECH ENGINEERING-II LAB
002 1
LIST OF EXPERIMENTS
1. Grain Size analysis —Hydrometer method
2. Shrinkage limit determination
3. Relative density of granular soils
4. consolidated drained (CD ) Traixial Test
5. Consolidated untrained (CU) Triaxial Test with pore pressure
6. Consolidation test
7. Undisturbed sampling
8. Standard penetration test
9. Dynamic cone penetration test
10. Plate load test
LTP Cr
CE-354A TRANSPORTATION ENGG-11 LAB
002 1

Highway Materials Testing:

1. Tests on bitumen
2. Tests on emulsion
Design of Asphalt Concrete Mixes:

3. Marshall stability test
Pavement Evaluation Tests:

Benkelman Beam test

Roughness test

Abrasions and index test

Ductility test

Study of soil stabilized roads

Study of geo-synthetics roads

10. Study for different geo-textiles used in highway embankments.

© © N o oA~
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LTP Cr
CE-355A DESIGN OF STEEL STRUCTURE LAB - |

002 1

LIST OF EXPERIMENTS

Structural drawing of various type of welded connection.

Structural drawing of various type of welded connection for eccentric connections.
Structural drawing of various type of riveted connection for simple connections.
Structural drawing of various type of riveted connection for eccentric connections.
Structural drawing of beam to column connections for framed and seat connections
Structural drawing of column bases: slabs, gusseted base.

Structural drawing of Column bases: Grillage Foundation.

Structural drawing of Plate Girder.

© © N s WD

Structural drawing of Roof truss
10. Study the model of grillage foundations steel structures.

LTP Cr
CE-357A CONCRETE TECHNOLOGY LAB

002 1

LIST OF EXPERIMENTS

To verify the purity of cement in the field.

To determine the quantity of water to be mixed to-obtain a cement-paste of normal consistency.

To determine-initial and final setting time of cement.

To verify the soundness of a given sample of cement

To determine the fineness of cement by sieving through standard 1S 90 micron sieve.

To determine the compressive strength of one 1:3 cement sand mortar cubes

To determine quantity of silt and fine aggregates in the field.

Phenomena of bulking of fine aggregates and to draw a curve between water content and bulking

To determine bulking of fine aggregates in the field

To determine flakiness index and elongation index of coarse aggregates

11. To determine the particle size distribution of fine, coarse and all in (mixed) aggregates by sieve
analysis

12. To determine the consistency of concrete mixes of given proportion by Slump test

13. To determine by compacting factor test, the workability of concrete mixes of given proportion

14. To determine the compressive strength of concrete. (Concrete mix of M15 & M 20).

© ®©® N o g &~ 0w DN P
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LTP Cr
CE-402A DESIGN OF CONCRETE STRUCTURE I
310 4
OBJECTIVE

In continuation of Design of Concrete Structures-1, Design of Concrete Structures-11 deals with design of
Foundations, Slabs, Stair cases including introduction to Pre-stressed Concrete basic principles of
designing such structural components. Therefore, teachers are required to give extensive practice to the
students for designing simple components.

1. FOUNDATIONS: Structural behavior of footings, design of footing for a wall and a single column,
combined rectangular and trapezoidal footings, Design of strap footing.

2. FLAT SLABS: Advantages of flat slabs, general design considerations, approximate direct design
method, design of flat slabs, openings in flat slab.

3. STAIRCASES: various types of staircases, design of doglegged & bifurcated stair cases, design examples

4. PRESTRESSED CONCRETE: Introduction, basic principles, advantages of Pre-stressing,
methods of pre-stressing, classification of pre-stressed members, various pre-stressing systems and
losses in pre- stress.

5. PRESTRESSED CONCRETE, ANALYSIS & DESIGN: Initial and final stress conditions,

analysis of sections:for flexure and shear, load balancing concept, IS Specifications

TEXT BOOK
I.C. Syal & A.K. Goel., “Reinforced Concrete”, A.H. Wheeler & Co. Delhi.

REFERENCE BOOKS

1. Jain, A.K., “Reinforced Concrete-Limit State Design”, Nem Chand & Bros., Roorkee.
2. N.Krishna Raju- Prestressed concrete
3. Sinha, S. N., “Reinforced Concrete Design”, Tata McGraw Hill.
4. SP-16(S&T)-1980, “Design Aids for Reinforced Concrete”, to IS: 456, BIS, N. Delhi.
5. SP-34(S&T)-1987 Handbook on Concrete Reinforcement and Detailing, BIS, N. Delhi.
LTP Cr
CE-406A DESIGN OF EARTQUAKE RESISTANT STRUCTURES
300 3
OBJECTIVES:

Earthquakes are natural calamities, the effect of which should be understood by civil engineers and precautions
made to counteract seismic waves. It is with this intention; Design of Earthquake Resistant Structures has been
included in this curriculum. This subject deals with elements of seismology, theory of vibration, earthquake
analysis and seismic design of buildings, seismic evaluation and repair.
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1. ELEMENTS OF SEISMOLOGY: Internal structure of earth, causes of earthquakes, elastic rebound theory,
plate tectonics, characteristics of Seismic waves. Quantification of earthquake, Magnitude and Intensity.
Impact of earthquakes on buildings and infrastructure. Seismographs, Isoseismic map, Development of seismic
zoning map.

2. THEORY OF VIBRATIONS: Degrees of freedom, free and forced vibrations, Undamped single degree
freedom system, damped single degree freedom system, natural frequency, modes of vibration, introduction to
multiple degree freedom system.

3. EARTHQUAKE ANALYSIS: Idealization of structures, equivalent force concepts, equivalent seismic lateral
loads using seismic coefficient method, response spectrum analysis, equivalent lateral force method, time
history method. Determination of seismic lateral loads on buildings using IS 1893-2002.

4. SEISMIC DESIGN OF BUILDINGS: Earthquake resistant measures using 1S 4326-1993 for flat roof and
inclined roof masonry buildings. Guidelines for improving earthquake resistance of earthen and low strength
masonry buildings (IS 13828-1993 and IS 13827-1993). Fundamental concepts of ductile detailing, ductile
detailing of RCC structures as per IS 13920-1993.

5. SEISMIC EVALUATION & REPAIR: Need for Seismic evaluation of buildings and their retrofitting,
condition assessment of existing buildings. Seismic evaluation, repair and strengthening of existing masonry
building and reinforced concrete buildings using guidelines of Bureau of Indian Standard & GSDMA
guidelines on seismic evaluation and strengthening of buildings.

REFERENCES:

1. Introduction to Structural Dynamics - J.M. Biggs

2. Elements of Earthquake Engineering - Jai Krishna an A.R. Chandrasekaran

3. 1S:1983 - 2002, “Criterion for Earthquake Resistant Design”, Bureau of Indian Standards, Manak Bhavan,
New Delhi-02.

4. 1S:4326-1993, “Earthquake Resistant Design and Construction of Buildings - Code of Practice”, Bureau of
Indian Standards, Manak Bhavan, New Delhi-02.

5. IS: 13827 — 1993, “Improving Earthquake Resistance of Earthen Buildings - Guidelines”, Bureau of Indian
Standards, Manak Bhavan, New Delhi-02.

6. IS: 13828 — 1993, “Improving Earthquake Resistance of Low Strength Masonry Buildings - Guidelines”,
Bureau of Indian Standards, Manak Bhavan, New Delhi-02.

7. 1S:13920 — 1993, “Ductile Detailing Of Reinforced Concrete Structures Subjected To Seismic Forces -
Code Of Practice”, Bureau of Indian Standards, Manak Bhavan, New Delhi-02.

8. Structural Dynamics - Theory & Computation - Mario Paz.

9. Dynamics of Structures Theory and Applicaions to Earhquake Engineering - Anil K. Chopra.

10. Earthquake Resistant of Design of structures - Agarwal and Srikhande.
Earthquake Resistant of Design of structures - S.K.Duggal.
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CE-422A HYDROLOGY
300 3
SCOPE

Hydrology is the study of water, tracking its very movement between the atmosphere, water bodies and earth, how
it is distributed between these realms and various aspects pertaining to its quality. It is important to familiarize
with the water cycle and a quantitative & qualitative study of water at different stages of the cycle is what hydrology
deals with. Engineers are required to study trends in rainfall, once rain falls, how much runoff is generated on
earth's surface and how much of it percolates into the ground, and how much of it replenishes the streams in the
area. Hydrology is more significant these days because we plan ahead of time to deal with extremes (scarcity of
water leading to droughts, and overflowing of water bodies leading to floods). Another significant area of research
is looking into impacts of climate change in the hydrologic components in an area or watershed. It is important to
study hydrology at any given point of time, and constantly engineers are working round the globe to provide
accurate models, predictions and impact assessments. Hence this subject.

1.

INTRODUCTION: Importance of hydrology in relation to water resources development, hydrological cycle,
scope and application of hydrology to engineering problems, water budget equation, drainage basins and its
characteristics, stream geometry, hypsometric curves.

PRECIPITATION,EVAPORATION & TRANSPIRATION: Forms and types of precipitation,
measurement of precipitation, recording and non recording rain gages, rain gage station, rain gage network,
estimation of missing data, presentation of rainfall data, mass curves, mean precipitation, depth -area -duration
relationship, frequency of point rainfall, intensity -duration- frequency curves, probable maximum
precipitation, rainfall distribution in India.: Process, evaporimeters and empirical relationships, analytical
method, reservoir evaporation and methods of its control, transpiration, evapo-transpiration and its
measurement, Penman‘s equation and potential evapo-transpiration, depression storage.

RUNOFF: Factor affecting run-off, estimation of runoff, rainfall; run off relationships, measurement of stage
and velocity, area velocity method, staff gauge, wire gauge, automatic stage recorder and stage hydrograph,
measurement of velocity-current meters, floats, area velocity method, moving boat and slope area method,
electromagnetic, ultrasonic and dilution methods of stream flow measurement, stage discharge relationship.

HYDROGRAPH: Discharge hydrograph, components and factors affecting shape of hydrograph, basic flow
separation techniques, effective rainfall, unit hydrograph and its derivation, unit hydrograph of different
durations, use and limitations of unit hydrograph, methods of superimposition and S-curve ,dimensionless unit
hydrograph, instantaneous Unit Hydrograph. Snyder‘s synthetic unit hydrograph, flood : computation of peak
floods by empirical formulas, rational methods, empirical formulae, unit hydrograph method, flood frequency
methods, Gumbel‘s method, graphical method, design flood.

GROUND WATER: Sources of ground water, Occurrence, types of aquifers, mass balance equation,
compressibility of aquifers, water table and its effects on fluctuations, wells and springs, movement of ground
water, Darcy‘s law, permeability and its determination, porosity, specific yield and specific retention, storage
coefficient, transmissibility, Well Hydraulics: Steady state flow to wells in unconfined and confined aquifers.
Characteristics of wells and their yield, mutual interference of wells, ground water budgeting, recharging of
ground water.

TEXT BOOK
K. Subramanya., “Engineering Hydrology”, 2™ Edition, Tata McGraw Hill Publishing Company Limited,
1984.

REFERENCE BOOKS

1. H. M. Raghunath., “Hydrology”, New Age International (p) Limited, 2006
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2. Linsely, Kohler, Paulhus., Hydrology”, McGraw Hill, 1988.
Singh, V. P., “Engineers Elementary Hydrology”, Prentice Hall.

LTP Cr
CE-407A TRANSPORTATION- 111
(RAILWAY AND AIRPORT ENGINEERING) 300 3

Objectives:

Civil Engineers are connected with planning, design and construction of works related to Railways
and Airports. This subject is extension of Transportation Engineering-I1

1.

INTRODUCTION :Different types of railway gauges in India & abroad, loading and construction gauges.
Requirements of ideal permanent way, detailed study of different components of permanent way, rails, rail
joints, track fillings. Indian Railway Track: different gauges, cross sections, coning of wheels; Tractive
resistances and stresses; Track components: rails, rail failures, sleepers and ballast; Geometric design of the
railway track; Design of points and crossings,

STATIONS, YARDS, PERMANENT WAY CONSTRUCTION & MAINTENANCE: Site selection of
stations & yards, different types of stations and their layout, junctions and terminals with relative positions of
passenger and goods platforms. Marshalling Yards. Level crossing, laying of track, rail creep, rail and sleeper
renewals. Common defects found in rail track. Signaling and interlocking :Objects of signaling, different
types of signals and their location in station yards, Interlocking , requirements of good interlocking system,
mechanical devices used in interlocking,

AIRPORTS: History of air transportation, preliminary requirements to airport planning, Airport classification,
Effect of aircraft, aircraft characteristics and airport size. Airport Regional Planning. Aircraft characteristics;
Site selection, obstructions and zoning laws, runway orientation; Geometric design of the airfield, air travel
demand forecasting

AIRPORT TERMINOLOGY SITE SELECTION & INVESTIGATION: Approach surface, Approach area,
Bean fort scale conical surface fuselage load classification number. Airport Site Selection, requirements.
Desirable properties of sub grade soil classification of soils, Guidelines for improving earthquake resistance of
earthen and low strength masonry buildings. Design of airport and Runway.

AIRPORT PAVEMENT DESIGN, GRADING DRAINAGE PLANNING: Types of runway
patterns, Runway layout conditions, Wind rose, taxiways, airport capacity terminal area, hangers,
long range planning estimation of 'future air traffic, Airport and 'making. Airport grading general
considerations. Drainage Purpose & data required, drainage structure & materials, ,

BOOKS:

1. Horonjeff, R. Mckelvey, F. X., Planning & Design of airports, Mc Graw Hill,New York.
Aggarwal, M.

2. M., Indian Railway Track,Sachdeva Press, Mayapuri, New Delhi.

REFERENCES:

1. Khanna, S. K. Arora, M. G. and Jain, S. S., Airport Planning and Design-Horon Jett, Nemchand
Bros.,Roorkee.
2. Airport Engineering-Khanna & Arora
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CE-433A ENVIRONMENTAL IMPACT ASSESSMENT AND MANAGEMENT
( Departmental Elective-I) 300 3
OBJECTIVE

Environment assessment is taken up as a rapid assessment technique for determining the current status of
the environment and identifying impact of critical activities on environment parameters. Keeping in view
pollution problems in our country, this subject has been added in the curriculum with a view to understand
environmental problems and issues, remedial actions to be taken, environment management, planning and
economics, impact assessment and remedial actions.

1. ENVIRONMENTAL PROBLEMS AND ISSUES: Explosion of Environmental issues and
scientific, technological and regulatory responses. Effects on ecology, environment, society,
health and economy. Review of national and international developments related to
environmental issues

2. REVIEW OF REMEDIAL ACTIONS: Rural and urban approaches, energy approach,
transportation approach, industrial approach, agricultural approach, Technological solutions
and Role of technology. Religion- philosophical approaches and concept of Deep ecology.
Market based instrument its including taxation for pollution control; Role of environmental
ethics

3. ENVIRONMENTAL MANAGEMENT, PLANNING AND ECONOMICS: Multidisciplinary
environmental strategies, planning and decision making, human dimensions. Setting of industries and
concept of Zoning Atlas, Economic valuation of environmental assets and preliminary concept of
Natural Resource Accounting.

4. IMPACT ASSESSMENT: Collection of baseline data, concept and methodologies for initial
environmental examination (IEE), Environmental Impact Assessment (EIA), Environmental
Impact Statement (EIS), Environmental Audit (EA), Risk Assessment (RA) etc. Case studies for
the above.

5. ENVIRONMENTAL IMPACT AND ASSESSMENT: Typical case study related to
environmental impact assessment and auditing

TEXT BOOK
R.K. Sapru., “Environment Management in India”, APH Publishing Corporations, 1990.

REFERENCE BOOKS
1. Sharma, P. D., “Ecology and Environment”, Rastogi Publication, 20009.
Bindu, N. Lohani., “Environmental Quality Management”, Publisher South Asian, 1984.
R.B. Singh., “Studies in Environment and Development” Commonwealth Publishers, 1988.
Larry W. Canter.,Environmental Impact Assesment by Larry W. Canter.
Saxena, K.D., ”Environmental Planning Policies and Programmes in India,” Shipra Publication,1993.
Shukla, S. K., & P.R. Shrivastava., “Concepts in Environmental Impact Analysis”,
Commonwealth Publishers 1992

o0k w
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CE-452A DESIGN OF CONCRETE STRUCTURE-II LAB
002 1

LIST OF EXPERIMENTS

Drawing for simply supported beam by plastic analysis.
Drawing for compression members.

Drawing for Tension members.

Drawing for Riveted connections.

Drawing for welded connection

Design and drawing for plate Girder Bridge.

RCC design of raft foundation

Design and drawing for RCC elevated water tank.

© o N o Ok~ wDd e

Design of grillage foundation and combined footing.
RCC design and drawing for isolated footing.

6. Guidelines for Minor & Major Project Assignments

A.Minor Projects

1. Identification of the project(s)
The concerned Department will identify areas for minor projects as given below:

a) Areas for minor projects would be proposed by the faculty members and finalized by the HOD and
Dean of the concerned Department/School before a month of beginning of the session with inputs
from PVC, Dean R&D and Dean (Academics).

b) Students will propose projects in the identified areas. A Minor project is taken up normally by a
group of two students of the same class. In special cases where the project size is big, a group of 4
students may be allowed with permission from PVC/VC.

c) Each project will have a Project Advisor. The project scope, activity plan will be worked out by
the students with the help of Advisor and finalized with the recommendation of the Dean/HOD and
approval of Dean (R&D).

d) The project proposal will be made in a prescribed format.

2. Design/preparation of the project proposal
a) Obijectives of the project

b) Background to the project: Motivation/need

c) Literature survey and status of the area/topic

d) Scope of the project (May include a few or all of the following):
Literature survey and status of the area/topic, New idea generation, New application development
of an existing basic idea, Algorithm development, Software development, Hardware
development, Firmware, Modelling and simulation, Software testing, Technical case studies,
Prototype development, Lab demo, Field demo, Publications, Report preparation

e) Activity planning: Listing of various project activities and prepare time lines for the

implementation (Bar chart/pert-chart)
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3. Implementation of the project
a) To each Project Group of students, a faculty member will be assigned, mainly based on his/her

expertise. The assigned faculty member will be called the Project Advisor of the Group. This
will be done by Dean/HOD in consultation with the faculty

b) The Project Advisor may make sure that all the students in a Group for the project are equally
engaged in the project work and the role/work done by each of them is clearly specified.

c) A log book will be maintained by the Group of Students indicating who has done what. The
Project Advisor would sign the log book on regular basis, at least once a week on real time basis.
The project work would be closely monitored by the Project Advisor.

d) Serious team work is important for the projects and is given due consideration in evaluation of
the projects

e) The Expert panel will award the grades to the students based on pre-decided parameters and the
recommendations/report of the Project Advisor.

f) The Project Advisor will be in regular communication with the student Groups allotted to
him/her and shall maintain a brief weekly status report and communicate the same to the
Dean/HOD.

g) The projects status will be reviewed monthly by Expert Panels consisting of 3 faculty members
constituted by Dean/HOD. The Expert Panel may give suggestions and/or feedback to the
Project Advisor and the students for further work in the project.

h) Subsequent minor projects could be either based on the work of the earlier minor projects done by
the same team of students or on a different topic/problem.

i) Report Preparation and Presentation will be done by the students.

i) The expert panel will award grades based on the work done on a regular basis, project report and
presentation.

4. Nature of the Minor/Major projects
The following is an indicative list of type of projects that the students can take up:

a) Design of a product

b) Development of models

c) Technology development

d) Prototype development

e) Product Development

f) Design and operation of specific processes

g) Technology implementation

h) Case Studies

i) Field study

i) Tools Development

k) Modeling and Simulation

I) Application development (hardware and software)
m) Societal application Projects

n) Micro controller/Microprocessor based applications

Few projects examples in CSE: Development of algorithm, Web applications, Smart Phone applications,
Portals Development, Animations, Digital walk through, Video Games, Image Processing Project, etc.
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A.Major projects

The general guidelines (Identification, design, Implementation and Nature of the projects) are similar
to the Minor Projects. The additional specific points pertaining to major projects are as follows:

1. Project Scope

The overall aim of the major project is the development of technology/product/prototype that
demonstrates the same preferably in the field situation or in the lab for engineering/science
disciplines. For management or related programs, this may be a major case study or field study
that arrives at clear cut conclusions or development of a model and study its efficacy in the field.
The scope of the Project will involve literature survey, field survey and status review,
identification of problem/topic in a systematic way, proposal definition and identification of its
scope, identification of specifications, plan of activities, and their execution through
developmental/field work.

2. Timelines for the major project
The major project will be completed by 7" Semester for the 4 year B.Tech Program (or the
prescribed semester in general for other Programs). In order to produce a good project
comparable to the best, it is advised that thinking, conceptualization and the work on the major
project may be initiated and carried out from at least 1-2 Semesters before the actual period of
Project mentioned in the Curriculum.

5. Expected outputs from both the major and minor projects

a) Working prototypes (either hardware, software or both)
b) Field deployment

c) Intensive Field study reports and development of models
d) Publications in journals of repute

Kindly note:

1. Inter-disciplinary projects (Major projects or even in very special cases Minor projects) shall be given
highest priority and appreciated where students from different disciplines may take up a project. In
such cases, there may be more than one Project Advisor each from the respective disciplines. The
batch size may be decided based on the type and size of the project.

2. All the projects will have innovative content either in the idea/concept, design, methodology, low cost
etc. (in at least one aspect of the project). Creative thinking is a skill that can be learnt. The central
idea of the minor and major projects is to bring out'the innovative skills of the students to the fore and
make them to learn practical problem solving skills, acquire confidence and face the real world
boldly.

3. The University has zero tolerance policy for plagiarism which may be strictly adhered to.
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7. Guidelines for Organizing Field Visits and Extensions Lectures

Name of subject

Industrial visits

Extension lecturers

[l Semester
3.1 Surveying-I
3.2 Applied Numerical Methods

3.3 Building Construction & Materials

3.4 Structural Analysis-I
3.5 Fluid Mechanics-I

Visit to a Building under construction
to understand about materials and
construction techniques

Modern Building
Materials, their
specifications and
Applications

IV SEMESTER

4.1 English Language

4.2 Surveying-ll

4.3 Structural Analysis-II

4.4 Fluid Mechanics-II

4.4 Engineering Geology

4.5 Environmental Engineering-I
(Water Resources &
Systems)

4.6 Economics

Visit to Water Treatment Plant
and understanding associated
problems

Factors Governing design
of safe high- rise
buildings

V SEMESTER

5.1 Principles of Management

5.2 Geo-Technical Engineering-I

5.3 Transportation Engineering-|

5.4 Design of Concrete Structures-|

5.5 Environmental Engineering-
Il (Sanitary Engineering)

5.6 Hydraulic Structures & Irrigation
Engg.

Visit to Sewerage Treatment
Plant to study the system and
associated problems

Design of flexible
pavements for
express ways

VI SEMESTER

6.1 Geo-Technical Engineering-Il

6.2 Transportation Engg-ll

6.3 Design of steel Structures-I

6.4 Concrete Technology

6.5 Estimating, Costing, Billing &
Accounts

6.6 Construction Management &
Equipment

Visit to CSMRS to see Sall
Testing Operation

Lecture on Soil
Investigation

VIl SEMESTER

7.1 Design of Concrete Structures-l|
7.2 Earthquake Resistant Structures
7.3 Hydrology

7.4 Transportation Engg-ll

7.4 Open Elective

7.4 Programme Elective-|

7.6 Project Work

Visit to High Rise Buildings to
study construction problems
with reference to wind and
seismic effects as well as
Project Management
Techniques

Earthquake
Resistant
Structures
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8. Guidelines for Organizing Internship Training

Guidelines for internship training have already been circulated to all the Schools. The purpose of
internship training in the final semester is to link the students with actual field organizations with a
view:

To get acquainted with the organization, work culture and responsibilities of engineers
- To see the size and scale of operations

- To involve in to actual field operations for equipping himself/herself with operational knowledge
and also contribute for the organization where placed for such internship training

- Toexplore employment opportunities including pre-placement offer

To create a brand value for the Alma mater

Internship training is very important component of providing direct experience to students. Therefore,
they are required to:

Be punctual and abide by the rules and regulations of the concerned organization

Schedule their activities in line with the requirement of the organization
- Study the operations and prepare their own write-ups

- Propose improvements in the processes based on their study of field operations
- Take initiatives to enhance their competencies by having regular Interaction with their mentors
- Work for the growth of the company

Note: Students may also carry with them their appropriate books for relating their class
room knowledge with field practices. This will also help the students in preparing their
notes
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Guidelines for Instructional Strategies

e Teachers should understand the difference between teaching and learning. Efforts should be made to
convert teaching into learning by selecting appropriate learning experiences like tutorials, practical work
in laboratory and workshops, drawing classes, practical training, seminars, assignments, project work etc.

e Entire teaching should be based on existing knowledge base of students before each unit of instruction.
Any new term or concepts involved during instruction should be defined for better comprehension by the
students and registering the knowledge/information imparted in the Long Term Memory (LTM) of
students. It is also essential to teach from simple to complex and from known to unknown. Logical and
chronological teaching will be helpful to students for LTM. To eliminate boredom, involvement of
students in teaching-learning process, making use of demonstrations, showing a video clipping,
exposing students to actual worksite, discovery learning by experimentation in the laboratories will help
a great deal for LTM.

e Linking instruction with the professional life of students can create better motivation for learning by the
students. Similarly, exposing students to actual professional life can also be very motivating.

e Greater stress should be laid on developing learning-to-learn skills by providing independent
assignments, seminars etc to the students.

e Blackboard writing should be planned in advance.

e Teachers should understand the importance of soft skills like:: leadership, communication skills,
interpersonal skills, team work, punctuality, integrity, human values, personal grooming, attitude and
values, basic skills of self management, time and stress management. Teachers are expected to play a
role model to develop above aspects.

e Teachers are expected to understand various aspects of formative and summative evaluation for
attainment of objectives and improving teaching-learning processes.

Other important considerations which teachers should keep in mind that theory is going to be forgotten.
Skills ones learnt become permanent part of students’ profile. Therefore, as far as possible, maximum time
should be spent on student cantered learning.
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Scheme for Diploma Civil Engg. & Technology
Diploma Semester |
SN | Course Code Course Name Periods Credits
L| T |P
1 EN-101D Basics of Communication Skills-1 3 0 3
» | MA-101D Basics of Mathematics- | 410 |0 4
3 PH-101D Basics of Physics -I 41 010 4
4 CH-101D Basics of Chemistry -1 41010 4
5 CS-101D Basics of Information Technology 2|1 010 2
6 ME-151D Engineering Drawing-I 1103 3
7 | ME-152D General Workshop Practice-I 0| 013 1
8 EN-151D Basics of Communication Skills-1 Lab 0|02 1
9 PH-151D Basics of Physics- | Lab 0012 1
10 CH-151D Basics of Chemistry-I Lab 0012 1
11 CS-151D Basics of Information Technology Lab 0|02 1
Total (18 | 0 | 14 25
Diploma Semester ]
SN | Course Code Course Name Periods Credits
L| T |P
1 | EN-102D Basics of Communication Skills-11 31010 3
5 | MA-102D Basics of Mathematics- |1 31110 4
3 | PH-102D Basics of Physics —II 31110 4
4 CH-102D Basics of Chemistry —II 3,010 3
5 ME-103D Applied Mechanics 31110 4
6 ME-154D Engineering Drawing-I| 1104 3
7 ME-155D General Workshop Practice-II 00| 4 2
g | EN-152D Basics of Communication Skills-11 Lab 0| 0] 2 1
9 PH-152D Basics of Physics- Il Lab 0|02 1
10 CH-152D Basics of Chemistry-11 Lab 0|02 1
11 ME-153D Applied Mechanics Lab 0|02 1
Total |16 | 3 | 16 27
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Diploma Semester ln
SN | Course Code Course Name Periods Credits
L| T |P
1 MA-202D Maths 41010 4
) CE-201D Survey -l 41010 4
3 | CE-202D Construction Material 31010 3
4 | CE-203D Structure Mechanic 410 4
5 | CE-207D Fluid Mechanics 3|10 3
6 CE-251D Survey -1 Lab 00| 2 1
7 CE-252D Civil Engineering Drawing 00| 4 2
g | CE-253D Structure Mechanic Lab 0| 0] 2 1
g | CE-257D Fluid Mechanics Lab 0] 0|2 1
10 CE-276D Concrete & Material Lab 0| 0] 2 1
11 Co-curricular Activities 0|10 1
Total (18 | 1 | 12 25
Diploma Semester Iv
SN | Course Code Course Name Periods Credits
L|T|P
1 CE-210D Water Supply & Waste Water Engineering 31010 3
) CE-205D Survey-l11 31010 3
3 CE-232D RCC Design 41010 4
4 CE-207D Concrete Technology 31010 3
5 CE-236D Irrigation Engineering 41010 4
6 CE-238D Measurements and Measuring Instruments in Civil Engineering 2|1 010 2
5 | CE-276D Concrete And Material Lab 0] 0|2 1
3 CE-255D Survey-Il Lab 00| 2 1
9 PD-293A Interpersonal Skill 2|1 010 2
10 CE-252D Civil Engineering Drawing I 0|0 | 4 2
11 Co-curricular Activities 0,110 1
Total |21 | 1 | 8 26
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Diploma Semester Vv

SN | Course Code Course Name Periods Credits

L| T |P

1 CEA-101 D | Environmental Science and Ecology 2 0 2
) CE-301 D Highway Engineering 41010 4
3 CE-303D Constructional operational Management 31010 3
4 CE-305D Design of Steel Structure 41010 4
5 CE-321D | Computer Application in Civil Engineering 31010 3
6 CE-329 D Soil & Foundation Engineering 41 010 4
7 CE-351D Highway Engineering Lab 0|02 1
3 CE-259 D Soil & Foundation Lab 0] 0|2 1
9 CE-391 D Survey Camp 00| 4 2
10 PD-391 Employability Skills 2|1 010 2
11 Co-curricular Activities 0|10 1
Total (22 | 1 8 27
Diploma Semester VI

SN | Course Code Course Name Periods Credits

L| T]|P

1 PD-393D Employability Skills-2 0o, 110 1
) BA - 225D Entrepreneurship Development and Management 3,010 3
3 CE-271D Quantity Surveying & Evaluation 3,010 3
4 CE-273D Repair Maintenance Building 3,010 3
5 CE-353D Railway , Bridge & Tunnel 3,010 3
6 CE-386D Major Project 0| 0|12 6
; | CE-387D Seminar 0| 0|2 1
g | PD-291D Co-curricular Activities 0|10 1
Total | 351 2 |1a| =21
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Scheme for M. Tech. in Construction Technology & Management

M. Tech. Semester I
(Construction Technology & Management)
SN | Course Code Course Name Periods Credits
L| T|P

1 CEC-501 Quantitative Methods in Construction Management 31110 4
) CEC-503 Building Science 31110 4
3 CEC-505 Construction Project Management 31110 4
4 CEC-511 Departmental Elective — I (Composite Materials) 31110 4
5 CEC-551 Project Management Lab 0,0 2
6 CEC-553 Seminar on Construction Technology & Management 0,0 2
Total (12 | 4 8 20

M. Tech. Semester Il

(Construction Technology & Management)
Period
SN | Course Code Course Name eriods Credits
L| T|P

1 | CEC-502 Construction Economics & Finance 31110 4
) CEC-504 Construction Practices & Equipment 31110 4
3 CEC-506 Advanced Concrete Technology 31110 4
4 CEC-512 Departmental Elective 11 (Construction Materials) 31110 4
5 CEC-552 Advanced Concrete Technology Lab 0| 0|4 2
6 | CEC-554 Minor Project 0| 0| 4 2
Total (12 | 4 | 8 20
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M. Tech. Semester | Il
(Construction Technology & Management)
Period
SN | Course Code Course Name erioas Credits
L| T|P
1 | CEC-601 Construction Contract Management 31110 4
2 | CEC-611 Departmental Elective 111 (Construction and Maintenance 31110 4
Management)
3 | CEC-651 Dissertation Work-1 0| 0 |12 6
4 | CEC-653 Seminar-I 0| 0|8 4
Total | 6 2 |20 18

M. Tech.

(Construction Technology & Management) Semester | IV

SN | Course Code Course Name PR Credits
L|T|P
1 | CEC-652 Seminar — |1 0| 0| 8 4
2 | CEC-654 Dissertation Work-I1 0| 0 |24 12
3 | CEC-656 Teaching Practice 0| 0| 8 4
Total | O 0 |40 20
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Guidelines for Dissertation work
Preamble

These Guidelines are intended to give both students and teachers a set of procedures and expectations that will make
the Dissertation evaluation process easier, more predictable, and more successful. These Guidelines should be
interpreted as the minimum requirements of the degree awarded by Lingaya’s Vidyapeeth, Faridabad. The
Dissertation Committee assigned for various programmes offered by Lingaya’s Vidyapeeth, Faridabad may add
requirements or guidelines as deemed fit.

1.1 Dissertation Work

The Dissertation Work for M. Tech consists of Dissertation Work — | and Dissertation Work-I1. Dissertation Work-I
is to be undertaken during semester 111 and Dissertation Work—Il, which may be a continuation of Dissertation
Work-l, is to be undertaken during semester V.

1.2 General Suggestions and Expectations

The Dissertation Work is by far the most important single piece of work in the post-graduate programme. It provides
the opportunity for student to demonstrate independence and originality, to plan and organize a large Dissertation over
a long period and to put into practice some of the techniques student have been taught throughout the course. The
students are advised to choose a Dissertation that involves a combination of sound background research, a solid
implementation, or piece of theoretical work, and a thorough evaluation of the Dissertation’s output in both
absolute and relative terms. Interdisciplinary Dissertation proposals and innovative Dissertations are encouraged and
more appreciable.

It is good to try to think of the Dissertation as a deliverable

e Postgraduate students are to decide on the Dissertation Work-1 and Dissertation Work-11 Dissertation with
their proposal and Dissertation Teacher in the beginning of semester with a Synopsis consisting of three
chapters - Introduction, Literature Review-and Methodology, which should highlight the deliverables.

e In Case of re-reviews, any number of re-reviews can happen depending on the discretion of the committee
and it should happen within the prescribed time.

e If the student fails to attend, the Teacher refuses to endorse the student’s work. The committee can invite
Head of the Department who is empowered to resolve among further matters.

e If the work of the candidate is found to be insufficient and plagiarism, the committee and Head of the
Department will decide the further process.

e Head of the Department can initiate further steps to ensure the smooth implementation as deems appropriate
of guidelines.

o Marks split-up
Committee - 60 Marks (Each 10 marks)
Teacher - 40 Marks

Total - 100 marks
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1.3 Choosing the Right Dissertation

The idea for student's Dissertation may be a proposal from a faculty member or student's own, or perhaps a
combination of the two. The Dissertations offered by faculty member may vary substantially in breadth, depth and
degree of difficulty. The most important thing is to shortlist a set of Dissertations that are right for student. Some
students are better suited to well-defined and relatively safe Dissertations that provide scope for demonstrating
proficiency with a low risk of failure. Other students are better advised to tackle harder, riskier Dissertations that
require a high degree of original input and/or technical problem solving. The potential Teachers will be happy to offer
advice on the suitability of a Dissertation, given student's individual background, strengths and ambitions. Remember
that it is important to balance ambition and realism when making a choice. For better help of Dissertations student can
search from websites like (IEEE, ACM, Elsevier, Springer, NPTEL etc...)

1.4 Internal Assessment of the Dissertation Work

e The assessment of Dissertation Work for | and 1l shall be done independently in the respective semesters and
marks shall be allotted as per the weight ages.

e There shall be two assessments (Phase-1 and phase-11), by a departmental review committee formed by the
HOD concerned during each of the dissertation work semesters for M.Tech. Programmes (each 100 marks).
The student shall make presentation on the progress made before the committee - one during middle of the

e Semester explaining the title and its implications and second presentation towards the end of the semester with
spiral bound hard copy before the examination with enough time to incorporate the feedback after the
presentation so that it can be finalized and submitted.

e The Dissertation Work shall be assessed for a maximum of 100 marks of which 30 marks will be through
internal assessment. The Dissertation Work prepared according to approved Guidelines and duly signed by the
Teacher(s) and the Head of the Department shall be submitted to the competent authorities.

e |f the candidate fails to obtain 50% of the internal assessment marks in the Phase=l and Phase—Il, he/she will
not be permitted to submit the report for that particular semester. This applies to both Dissertation Work-1 and
Dissertation Work —II.

e Every candidate doing M.Tech. shall be encouraged to send a paper / patent for publication in a journal or a
conference - preferably a concept paper related to their topic and a second paper highlighting their
contribution and the results of their work. An acknowledgement from the Teacher for having communicated
to the journal or conference shall be attached to the report of the Dissertation Work.

e A copy of the approved Dissertation report after the successful completion of viva examinations shall be kept
in the library of the department.

1.5 Student-Proposals

If student has his/her own idea for an individual Dissertation, it is the student's responsibility to find a faculty member
who both approves of the proposed programme of work and is willing to be the Teacher. Student should first get the
permission of Dissertation Committee, and may proceed with the consistent consent of the Teacher.

1.6 Teacher

The Teacher can suggest Dissertation titles focusing more on the current field of research and ensure the level of
innovation. Also, Teachers are advised to check for the formatting of the presentation and Dissertation report.
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1.7 Teacher to Check
For Dissertations proposed by faculty member, student should discuss the Dissertation with the proposer as soon as
possible so that student have plenty of time to think about the best choices for student. Note that every Dissertation is
not suitable for every student; some may be specifically tailored to a particular degree and some may only suit
students with a very specific set of interests. Each proposal will indicate these constraints in order to help student to
make an informed choice.

* Advised to check for the formatting of the presentation and the documentation.

* Check for the attendance of the students (Regular meeting for the discussions)

* Advise the students to contribute some new techniques and publish a paper at the end of the Dissertation

1.8 Student's Meeting with Teacher

Student must make sure that s/he arranges regular meetings with Teacher. The meetings may be brief once student's
Dissertation is under way but student's Teacher need to know that student's work is progressing. If student need to talk
to the Teacher and cannot locate him/her in office, contact him/her asking for a time when s/he will be available.
When a student goes to see the Teacher s/he should have prepared a written list of points s/he wish to discuss. Take
notes during the meeting so that student does not forget the advice s/he was given or the conclusions that were
reached.

1.9 Dissertation Committee

The Dissertation committee is advised to conduct the Dissertation reviews for the students of various programmes
within the stipulated period and review the marks to be sent the HOD at the month end. The Dissertation committee is
also advised to make necessary arrangements required (Seminar hall availability and Dissertation or, etc...) for the
smooth conduct of reviews.

* The committee is advised to find the enough complexity in the Dissertation.

* All the three panel members must be present during the review.

* The reviews to be conducted in the seminar hall and the available class rooms (in the department).

1.10 Dissertation Presentation / Demonstration

The presentation is also a compulsory component of the Dissertation. The Dissertation committee will not allocate
marks for a Dissertation unless there has been a formal-presentation. One of the most important skills which the
Dissertation aims to assess is student's ability to communicate his/her ideas and work. The objective of the
presentation is to find out exactly what s/he seem to have done and to ensure that s/he get relevant marks that is
consistent with other Dissertations. As part of the assessment, the student will be required to give a presentation and
demonstration of his/her Dissertation to the Dissertation Committee. Each presentation will be for 30 minutes.
Teachers will help him/her to structure the talk and be willing to go through it with student beforehand. Other PG
students could be encouraged to attend the presentations as observers only, as the feedback by the committee will
benefit everybody.
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1.11 Dissertation Work-1 Requirements: M.Tech.

First Review Within 8 Weeks Second Review Within 16 Weeks
* Title * Title

* Abstract * Abstract

* Introduction * Introduction

* Literature Survey * Literature Survey

* References * Methodology

* Modules Split-up and Gantt Chart

* Proposed System (Phase 1)

* Equations /Design and software to be
used

* Algorithms / Techniques used

* Expected outcomes

Semester - Il

Dissertation Title : FIRST REVIEW

Candidate Details

SI. No | University Register/ Roll No. Candidate Name Teacher

Candidate Contribution and Performance
Subject Matter Marks

Understanding background and topic

Specifies Dissertation goals

Literature Survey

Dissertation Planning

Question and Answer

Presentation skills
Total

Comments

Member 1 Member 2 Member 3 HOD

Semester - 1|
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Dissertation Title: SECOND REVIEW

Candidate Details

SI.No University Candidate Name Teacher
Registration / Roll
No

Candidate Contribution and Performance
Subject Matter Marks
Abstract

Specifies Dissertation goals

Literature Survey

Summaries algorithms and highlights the Dissertation features

Specifies the testing platforms and benchmark systems

Dissertation Planning

Technical Design

Summarises the ultimate findings of the Dissertation

Implementation (60 Percentage)

Question and Answer

Presentation skills
Total

Comments

Member 1 Member 2 Member 3 HOD
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1.12 Dissertation Work-11 Requirements: M. Tech.
First Review Within 4 Weeks Second Review Within 16 Weeks
* Title * Title
* Abstract * Abstract
* Work completed for Phase I * Work completed for Phase I1
* Expected outcomes * Detailed Design (if any deviation)
* Draft copy of conceptual paper * Contribution of the candidate
* References * Experimental Results
* Performance Evaluation
» Comparison with Existing system
* Result Analysis and Conclusion
* References
* Draft copy of a dissertation for
publishing
Note:

* The presentation should have maximum of 30 slides
* Presentation will be for 30 minutes
* A draft copy of the conference paper to be prepared at the end based on the Dissertation Work.

* System to be tested using testing software’s.
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Semester - IV

Dissertation Title: FIRST REVIEW

Candidate Details

SI. No. University Candidate Name Teacher
Registration/ Roll
No

Candidate Contribution and Performance
Subject Matter Marks
Abstract

Work to be completed in Phase 1

Architecture /System Design — Phase land 2

Work to be completed in Phase 2

Summaries the techniques implemented / to be implemented
Contribution of the Candidate

Results obtained and Summaries the ultimate findings of the Dissertation

Implementation (60 Percentage)

Question and Answer

Presentation skills
Total

Comments

Member 1 Member 2 Member 3 HOD
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Semester - IV

Dissertation Title: SECOND REVIEW

Candidate Details

SI. No. University Candidate Name Teacher
Registration No

Candidate Contribution and Performance
Subject Metter Marks
Abstract

Architecture /System Design — Phase 2

Overall Architecture /System Design — Phase 2

Summarises the techniques implemented
Contribution of the Candidate

Results obtained and Performance Evaluation

Summarises the ultimate findings of the Dissertation

Implementation (100 Percentage)

Pre-final draft of entire dissertation

Draft of the paper to be published

Question and Answer

Presentation skills

Total

Comments

Member 1 Member 2 Member 3 HOD
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Detailed Contents
Semester First
Course Code Course Name L-T-P Cr Theory Internal Total Duration
Assessment
CEC-501 Quantitative Methods 3-1-0 4 60 40 100 3hr
in Construction
Management

Introduction and concepts of probability and statistics, Linear programming, Transportation and assignment problems.
Dynamic programming, Queuing theory, Decision theory, Games theory. Simulations applied to construction,
Modifications and improvement on CPM/PERT techniques.

Suggested Reading;
1. Operational Research by D.S. Heera

Subject Code  Subject Name L-T-P Cr Theory Internal Total Duration
Assessment
CEC-503 Building Science 3-1-0 4 60 40 100 3 hours

Introduction to environmental features relevant to functional design. Their measures description and quantification.
Periodic nature of variation of environmental descriptors. Heat exchange of building with environment under diurnal
periodic variation temperature and modelling. Estimation of hourly internal temperature through CIBS method.
Thermal Design philosophy and optimization for decision variables such as shape, orientation, envelope properties etc.
Purpose of ventilation, wind and stack effect as driving force. Design for desired flow and indoor velocity.
Fundamentals of acoustics, Sound ion free field and enclosure. External and Internal air borne noise control.
Protection against structure borne noise. Lighting principles and day lighting. Day light factor, and design for desired
illumination and glare free lighting.

Suggested Readings:

Subject Subject Name L-T-P  Cr  Theory Internal Total Duration
Code Assessment

Construction Project

3-1-0 4 60 40 100 3 hr
Management

CEC-505

Unit |
Project Management: Basic forms of organization with emphasis on Project; Project life cycle, planning for achieving
time, cost, quality, project feasibility reports based on socio-techno-economic-environmental impact analysis, project
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clearance procedures and necessary documentation for major works like dams, multi-storeyed structures, ports,
tunnels, Qualities, role and responsibilities of project Manager, Role of Project Management Consultants, Web based
project management.

Unit 11
Project Scheduling: Construction Scheduling, Work break down structure, activity cost and time estimation in CPM,
PERT, techniques, Precedence Network Analysis.

Unit 111
Project Controlling: Monitoring and Control, Crashing, Resource Levelling, Updating. Work Study: Definition,
Obijectives, and basic procedure, and method study and work measurement.

Unit IV
Work-study applications in Civil Engineering. Method study — Definition, Objective, Procedure for selecting the
work, recording facts, symbols, flow process charts, multiple activity charts, string diagrams.

Unit V
Work measurement — Time and motion studies, Concept of standard time and various allowances, time study,
equipment performance rating.

Suggested Readings;

1 Construction Planning & management By P S Gahlot& B M Dhir, New Age

International Limited Publishers

2. Construction Project planning & Scheduling By Charles Patrick, Pearson,2012

3 Construction Project Management Theory & practice --- Kumar NeerajJha,

Pearson, 2012

4. Construction management Fundamentals by Knutson, Schexnayder, Fiori, Mayo, TataMcGraw Hill, 2nd Edition

Subject Code Subject Name L-T-P  Cr Internal Practical Total Duration
Assessment
Project 30 20 50 3 hours
CEC-551 ) 0-0-4 2

Management Lab

Introduction to construction project models - analytical and numerical. Application software for project planning,
scheduling & control (Primavera Software). Programming exercises for estimation, network planning and control, LP
in construction. MATLAB Programming in linear and non-linear programming.

Subject Code Subject Name L-T-P Cr Internal Practical  Total Duration
Assessment
Seminar on 30 20 50 3 hours
Construction
CEC-553 Technology & 0-0-4 2
Management

Presentation based seminar in recent advancements in Construction Technology & Management. (Case
Studies, Technology advancements, etc.)
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Semester Second
Subject Code Subject Name L-T-P ~ Cr  Theory Internal Total Duration
Assessment
CEC-502 Construction Economics 3-1-0 4 60 40 100 3 hours

& Finance

Engineering economics, Time value of money, discounted cash flow, 180 NPV, ROR, PIl. Basis of comparison,
Incremental rate of return, Benefit cost analysis, Replacement analysis, Break even analysis. Depreciation and
amortization. Taxation and inflation, Evaluation of profit before and after tax. Risks and uncertainties and
management decision in capital budgeting. Working capital management, financial plan and multiple source of
finance. Budgeting and budgetary control, Performance budgeting. Profit & Loss, Balance Sheet, Income statement,
Ratio analysis, Appraisal through financial statements, International finance, forward, futures and swap. Practical
problems and case studies.

Suggested Readings:

Subject Code Subject Name L-T-P  Cr Theory Internal Total Duration
Assessment
CEC-504 Construction Practices & = 3-1-0 4 60 40 100 3 hours
Equipment

Form work design and scaffolding, slip form and other moving forms, Shoring, Restoring, and Back shoring
in multi-storeyed Building construction. Pressurising, Steel and composites construction methods:
Fabrication and erection of structures including heavy structures, Prefab construction, industrialized
construction, Modular coordination. Special construction methods: High rise construction, Bridge
construction including segmental construction, incremental construction and push launching techniques.
Factors affecting selection of equipment - technical and economic, Analysis of production outputs and costs,
Characteristics and performances of equipment for major civil engineering activities such as Earth moving,
erection, material transport, pile driving, Dewatering, and Concreting.

Suggested Readings:

Subject Code Subject Name L-T-P  Cr Theory Internal Total Duration
Assessment
CEC-506 Advanced Concrete 3-1-0 4 60 40 100 3 hours
Technology

Hydration of cements and micro structural development, Mineral additives, Chemical admixtures, Rheology of
concrete, Creep and relaxation, Shrinkage, cracking and volume stability, deterioration processes, special concretes,
Advanced characterisation techniques, sustainability issues in concreting, Modelling properties of concrete.
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Suggested Readings;

1. Concrete Technology by Nebille

Subject Code Subject Name L-T-P  Cr Internal Practical Total Duration
Assessment
CEC-552 Advanced Concrete 0-0-4 2 30 20 100 3 hours
Technology Lab

Suggested Readings;
1. Concrete Technology by Nebille

Subject Code Subject Name L-T-P Cr LG Practical  Total Duration
Assessment
CEC-554 Minor Project 3-1-0 4 30 20 50 3 hours
CEC-601 Construction Contract 3-1-0 4 60 40 100 3 hours
Management

Semester - 1l

Professional Ethics, Duties and Responsibilities of Parties. Owner’s and contractor’s estimate, Bidding Models and
Bidding Strategies, Qualification of Bidders. Tendering and Contractual procedures, Indian Contract Act 1872,
Definition of Contract and its Applicability, Types of Contracts, Clauses:in Domestic and International Contracts -
CPWD, MES, FIDIC, AIA, NEC, JCT, etc. Contract Administration, Delay Protocol, Change Orders Analysis, Claim
Management and Compensation, Disputes and Resolution Techniques, Arbitration and Conciliation Act 1996,
Arbitration Case Studies.

Suggested Readings:

1.
Subject Code Subject Name L-T-P  Cr Internal Practical Total Duration
Assessment
CEC-651 0-0-12 6 30 20 100 3 hours

Dissertation Work-I
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M. Tech thesis part 1.

Subject Code Subject Name L-T-P Cr Internal Practical Total  Duration
Assessment
CEC-653 Seminar-I 0-0-8 4 30 20 50 3 hours

Seminar on Dissertation Work-1.

Semester - IV

Subject Code Subject Name L-T-P Cr Internal Practical Total  Duration
Assessment
CEC-652 Seminar-1I 0-0-8 4 30 20 50 3 hours

Seminar on Dissertation Work-I1.

Subject Code Subject Name L-T-P Cr Internal Practical Total Duration
Assessment
CEC-654 Dissertation Work-II 0-0-12 6 30 20 100 3 hours

M. Tech thesis part 1.

Subject Code Subject Name L-T-P Cr Internal Practical Total  Duration
Assessment
CEC-656 Teaching 0-0-8 4 30 20 50 3 hours
Practice

Detailed Syllabus of Departmental Electives

Subject Code Subject Name L-T-P  Cr  Theory Internal Total Duration
Assessment
Departmental Elective
CEC-511 I1I (Composite) 3-1-0 4 60 40 100 3 hours
Materials
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1. Fibre Reinforced Concrete: Properties of Constituent Materials, Mix
Proportions, Mixing and Casting Procedures, Properties of Freshly mixed FRC,
Mechanics and properties of Fibre reinforced concrete, Composite Material
approach, Application of fibre reinforced concrete.

2. Fly Ash Concrete: Classification of Indian Flyashes, Properties of Flyash,
Reaction Mechanism, Proportioning of Flyash concretes, Properties of Flyash
concrete in fresh and hardened state, Durability of flyash concrete.

3. Polymer Concrete: Terminology used in polymer concrete, Properties of
constituent materials, Polymer impregnated concrete, Polymer modified
concrete, Properties and applications of polymer concrete and polymer
impregnated concrete.

4. Ferro Cement: Constituent materials and their properties, Mechanical
properties of ferro cement, Construction techniques and application of ferro
cement.

5. High Performance Concrete: Materials for high performance concrete,
Supplementary cementing materials, Properties and durability of high
performance concrete, Introduction to silica fume concrete, Properties and
applications of silica fume concrete.

6. Sulphur Concrete And Sulphur Infiltrated Concrete: Process
technology, Mechanical properties, Durability and applications of sulphur
concrete, Sulphur infiltrated concrete, Infiltration techniques, Mechanical
properties, Durability and applications of sulphur infiltrated concrete.

7. Light Weight Concrete: Properties of light weight concretes, Pumice
concrete, Aerated cement mortars, No fines concrete, Design and applications of
light weight concrete.

Books recommended:

1. Concrete Technology-A.M. Nevillie
2. Concrete Technology-M.L. Gambhir.
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Subject Code Subject Name L-T-P ~ Cr  Theory Internal Total Duration
Assessment
Departmental Elective
CEC-512 I (Construction 3-1-0 4 60 40 100 3 hours
Materials)

Unit: 1. Classification & Criteria for selection of building materials (e.g. Stones, Bricks — Concrete Blocks- Fly ash,
Lime — Cement — Aggregates — Mortar) Tests on stones — Bricks — Tests on bricks — Compressive Strength — Water
Absorption — Efflorescence —) Types and Grades, Compressive strength &Tensile strength — Properties of cement and
Cement mortar — Hydration— Aggregates —Crushing strength — Impact strength — Flakiness Index — Elongation Index —
Abrasion Resistance — Grading — Sand Bulking.

Unit:2.Concrete — Ingredients — RMC — Properties of fresh concrete — Slump — Flow and compaction Factor —
Properties of hardened concrete — Compressive, Tensile and shear strength — Modulus of rupture — Tests — Mix
specification — Mix proportioning — BIS method — High Strength Concrete and — Behaviour of all types of concretes —
Properties and Advantages of High Strength and High Performance Concrete, Applications of Fibre, Reinforced
Concrete, Self-compacting concrete, Alternate Materials to concrete.

Unit: 3. Timber— Industrial timber— Plywood —Thermacole, paints for various uses,— Bitumens—Types and properties
of Water Proofing Compounds — Types of Non-weathering Materials and its uses — Types of Flooring and Facade
Materials and its application.

Unit.4 Types of Steels and Advantages of new alloy steels — Properties and advantages of aluminium and its products
— Types and applications of Coatings & Coatings to reinforcement

Unit: 5. Glass — Ceramics — Sealants for joints — Fibre glass reinforced plastic — Clay products — Refractory —
Composite materials — Types &Applications of laminar composites — Fibre textiles — Geo-membranes and Geo-
textiles for earth reinforcement. Advantages of Reinforced polymers —Types of FRP its Applications.

Suggested Readings:
e Varghese. P.C, “Building Materials”, PHI Learning Pvt. Ltd, New Delhi, 2012.
e Rajput. R K., “Engineering Materials”, S. Chand and Company Ltd., 2008.
e Shetty. M.S., “Concrete Technology (Theory and Practice)”, S. Chand and Company Ltd.,2008.
e Gambhir. M.L., “Concrete Technology”, 3rd Edition, Tata McGraw Hill Education, 2004
e Duggal. S.K., “Building Materials”, 4th Edition, New Age International, 2008. Jagadish K.S, “Alternative
Building Materials Technology”, New Age International, 2007.
e 1S456 —2000: Indian Standard specification for plain and reinforced concrete, 2011
e 1S54926-2003 : Indian Standard specification for ready—mixed concrete, 2012

Subject Code Subject Name L-T-P Cr  Theory Internal Total  Duration
Assessment

Departmental Elective III

CEC-611 (Construction & 3-1-0 4 60 40 100 3 hours
Maintenance
Management)

Books Recommended:
1. Building Repair and Maintenance Management by P. S. Gahlot
2. Maintenance of Buildings by A C Panchdhari
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Scheme for M. Tech. in Environmental Engineering

M. Tech.
. . . Semester |
(Environmental Engineering)
SN | Course Code Course Name Periods Credits
L| T|P
1 | CEE-501 Environmental Chemistry & Microbiology 31110 4
2 | CEE-503 Water & Wastewater Treatment Processes-1 31110 4
3 | CEE-505 Advance Water Supply & Wastewater Management 31110 4
4 | CEE-507 Hazardous Waste Management (Departmental Elective — 1) 31110 4
5 | CEE-509 Special Lab Assignment-I 0|04 2
Total |12 | 4 4 18
M. Tech.
. . . Semester I
(Environmental Engineering)
Period
SN | Course Code Course Name erlods Credits
L| T|P
1 | CEE-502 Water and Wastewater Treatment Technologies-11 31110 4
2 | CEE-504 Air Pollution & Control 3,110 4
3 | CEE-506 Solid Waste Management 31110 4
4 | CEE-512 Environmental Safety and Management (Departmental Elective-I1) 31110 4
5 | CEE-508 Special Lab Assignment-II 0|0 | 4 2
Total |12 | 4 4 18
M. Tech.
. . . Semester ln
(Environmental Engineering)
SN | Course Code Course Name Periods Credits
L| T|P
1 | CEE-601 Environmental Impact Assessment 31110 4
2 | CEE-603 Industrial Impact Assessment 31110 4
3 | CEE-611 Climate change and Sustainable Development (DE-I111) 31110 4
4 | CEE-621 Dissertation Work — | 0| 0 |12 6
5 | CEE-623 Seminar - | 0|0 |4 2
Total | 9 3 | 16 20

Department of Electronics & Electrical Engineering, Scheme w.e.f. Academic Year 2016 - 17




A

-

b

\j

I

LINGAYA’S
UNIVERSITY

choose ro know

—_

M. Tech.
. . . Semester Iv
(Environmental Engineering)
Periods
SN | Course Code Course Name Credits
L| T|P
1 | CEE-622 Seminars - 1l 0| 0|8 4
2 | CEE-624 Dissertation Work-11 0| 0 |24 12
3 | CEE-626 Teaching Practice 0| 0|8 4
Total | O 0 |40 20
Departmental Electives-I
SN | Course Code Course Name
1 | CEE-507 Hazardous Waste Management
2 | CEE-509 Water Quality Management
3 | CEE-511 Environmental Planning & Management
Departmental Electives-ll
SN | Course Code Course Name
1 | CEE-512 Environmental Safety.and Management
2 | CEE-514 Watershed Management
3 | CEE-516 Industrial Environment Management Systems
Departmental Electives-lli
SN | Course Code Course Name
1 | CEE -611 Climate Change and Sustainable Development
2 | CEE-613 Environmental Legislation and Impact Assessment
3 | CEE-615 Cleaner Technologies
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Detailed Contents

Semester First
CEE-501 ENVIRONMENTAL CHEMISTRY AND MICROBIOLOGY

1. Types of chemical reactions - calculations from chemical equations; gas laws; Equilibrium and Le Chatelier’s
Principle — factors affecting chemical equilibrium - activity and activity coefficient - ionic strength. Physical
Chemistry:- Thermodynamics — heat and work — enthalpy — entropy — free energy — temperature dependence of
equilibrium constant; membrane processes; principles of solvent extraction; ; electrochemistry; chemical kinetics;
adsorption.

2. Equilibrium Chemistry:-Variations of Equilibrium relationships; ways of shifting chemical equilibrium; solutions
to equilibrium problems - acid base equilibrium — solubility equilibrium — oxidation reduction equilibrium.

3. Organic Chemistry And Biochemistry:-Organic compounds of interest to environmental engineers, general
properties of the functional groups of organic compounds; Enzymes, classification enzymes catalyzed reaction, energy
considerations coupling of reaction; Breakdown and synthesis of carbohydrates, fats, proteins under aerobic and
anaerobic reactions; CNP cycles under aerobic and anaerobic reactions;. Concepts of BOD, COD, TOC.

4. Environmental Chemistry:-Fundamentals of surface and colloidal chemistry; chemistry involved in water
treatment procedure like coagulations — softening - fluoridation, defluoridation - iron and manganese removal —
demineralization - analysis of pesticide and heavy metals; Atmospheric chemistry; soil chemistry

5. Environmental Microbiology:- Introduction of microbiology, classification and characterization of
microorganisms, viruses; Morphology and structure of bacteria, nutrient requirement, growth of bacteria; Basic
microbiology of water and sewage; Basic principals involved in the analysis of fecal indicator bacteria — coli forms
and streptococci, plankton

CEE-503 WATER AND WASTEWATER TREATMENT TECHNOLOGIE

1. Water — Quality, Standards and Criteria: Physical, chemical and biological water quality; Heavy metals
and pesticide pollution; Water quality guidelines, criteria and standards.

2. Water Treatment Technologies: Treatment of surface waters and ground waters; Water treatment
technologies overview; Water treatment plants producing drinking water, process water, soft water, RO water
and DM water.

3. Coagulation/Precipitation, Flocculation and Settling: Coagulation-flocculation; Coagulants and
flocculating agents; Flash mixing tanks, flocculation tanks, clari-flocculators and settling tanks.

4. Filtration Systems: Filtration theory and filter hydraulics; Slow sand filters; Rapid gravity filters; Pressure
filters; and Multigrade roughing filters. Chlorination; Ozonation; Membrane processes for disinfection

5. Other Water Treatment Technologies: lon-exchange process; Adsorption process; membrane processes
(nanofiltration and reverse osmosis); Defluoridation units and household level water purification systems.

Recommended Books
1. Metcalfe and Eddy Inc., Tchobanglous G, Burton FL, Stensel HD, Wastewater Engineering — Treatment, Disposal
and Reuse, Tata McGraw Hill (2007).

2. Eckenfelder WW Jr, Industrial Water Pollution Control, MeGraw Hill 3rd ed (2003).
3. Weber WJ, Physico-chemical Processes for Water Quality Control, John-Wiley (1999).
4. Tebbutt THY, Principles of Water Quality Control, Butter Worth Heinemann (1998)
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CEE 505 ADVANCE WATER SUPPLY & WASTEWATER MANAGEMENT
1 Wastewater Characteristics and Effluent Standards: Physical, chemical and biological parameters of water

pollution; Solids (volatile and non-volatile solids; suspended, dissolved and colloidal solids); Biodegradable and
non-biodegradable organic matter (DO, COD, BOD and BOD kinetics); Nutrients (TKN, total nitrogen, and total and
ortho-phosphorus); Sulfides, phenols, cyanides, heavy metals and recalcitrant/toxic organic compounds; Effluent
standards.

2. Overview of Wastewater Treatment Technologies: Preliminary, primary, secondary and tertiary treatment technol
Overview of biological treatment technologies; Biological treatment technologies for the tertiary treatment.

3. Preliminary Treatment: Screens; Grit removal facilities — grit channels, vortex degritters and cyclonic degritters,
aerated grit chambers; Effluent sumps and pumps; Equalization tanks — flow and strength equalization, and online
and offline equalization tanks.

4. Primary Treatment: Neutralization and precipitation; Primary and secondary sedimentation tanks; Membrane
filtration processes; Roughing filters.

5. Biological Treatment: Activated sludge process and its modifications including SBR; Trickling filters and RBC
units; SAF, FAB and MBBR technologies; UASB reactors and its modifications including anaerobic baffled reactor
and anaerobic moving bed reactor; Waste stabilization pond systems and its modifications including vegetated ponds
and constructed wetlands. Other Treatment Technologies: Advanced oxidation processes; Biological nutrient
removal; Filtration and chlorination; Membrane processes for TDS reduction; Wet oxidation process.

Recommended Books

1. Metcalf, Eddy ,Tchobanoglous, G., Burton, F.L., Stensel, H.D., Wastewater. Engineering — Treatment, Disposal
and Reuse, Tata McGraw Hill (2002) 4th ed.

2. Eckenfelder WW Jr., Industrial Water Pollution Control, McGraw Hill (2003) 3rd ed.

3. Biological Wastewater Treatment, Edited Volume Series, IWA (2008).

CEE 507 HAZARDOUS WASTE MANAGEMENT
1.Solid and Hazardous Wastes: Definition, sources and characteristics; Sampling and analysis techniques;

Inventorying wastes; Strategies for'waste minimization.

2. Municipal Solid Waste Management: Segregation and recycling and reuse of wastes; Collection, transportation
and storage of municipal solid waste; Resource recovery from wastes; waste exchanges; Composting and vermi-
composting of wastes; Municipal solid waste management programs; Disposal — siting and design.

3. Hazardous Waste Treatment and Disposal: Biological and chemical treatment of hazardous wastes;
Solidification and stabilization of wastes; Incineration for the treatment and disposal of hazardous wastes;

4. Land farming; Landfill disposal of hazardous waste;

5. Bioremediation of hazardous waste disposal sites.

Recommended Books

1. Pichtel J, Waste Management Practices: Municipal, Industrial and Hazardous, CRC Press (2005)
2. Kreith F and Tchobanoglous G, Handbook of Solid Waste Management, McGraw Hill (2002)

3. LaGrega M, Buckingham P and Evans J, Hazardous Waste Management, McGraw Hill (1994)
4. Freeman H, Standard Handbook for Hazardous Waste Management, McGraw Hill (1989)

5. Pollution Control Acts, Rules and Notifications Issued There under: Pollution Control Law Series, Central
Pollution Control Board, New Delhi (1986)
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SEMESTER I
CEE-502: WATER AND WASTEWATER TREATMENT PROCESS-II

1. Wastewater Characteristics and Effluent Standards: Physical, chemical and biological parameters of
water pollution; DO, BOD and BOD kinetics; Nutrients; Effluent standards.

2. Overview of Wastewater Treatment Technologies: Preliminary, primary, secondary and tertiary treatment
technologies.

3. Preliminary Treatment: Screens; Grit removal facilities; Effluent sumps and pumps; and Equalization
tanks.

4. Primary Treatment: Neutralization and precipitation; Primary and secondary sedimentation tanks;
Membrane filtration processes; Roughing filters.

5. Biological Treatment: Activated sludge process and its modifications including SBR; Trickling filters and
RBC units; SAF, FAB and MBBR technologies; UASB reactors and its modifications; Waste stabilization
pond systems and its modifications.

Other Treatment Technologies: Advanced oxidation processes; Biological nutrient removal; Filtration and
chlorination; Membrane processes for TDS reduction.

Recommended Books

1. Metcalf, Eddy ,Tchobanoglous, G., Burton, F.L., Stensel, H.D., Wastewater. Engineering — Treatment, Disposal
and Reuse, Tata McGrawHill 4thed. (2002)

2. Eckenfelder WW Jr., Industrial Water Pollution Control, McGrawHill 3rded. (2003)

3. Biological Wastewater Treatment, Edited Volume Series,IWA (2008).

CEE-504 AIR POLLUTION NAD CONTROL

1. Introduction: Role and scope of air pollution control engineering, Principles of fluid flow, Boundary layer
theory, Energy transfer in fluid flow, Fluid flow measurement, Dynamics of particles in fluid, Properties of
particles, Collection efficiencies of particles, Source reduction (Fuel substitution, Fuel pretreatment, Process
modifications), Emission standards.

2. Design of Industrial Ventilation Systems: Component of Ventilation systems, Air pollution control systems,
Hood specifications and design, Duct specifications and design, Blowers, stacks.

3. Particulate Emission Control: Stoke’s law, Basic principles, Design and operation of settling chambers
(Both laminar and turbulent flow), Cyclone and multiclones, Scrubbers, Bag houses and Electrostatic
precipitators, Collection efficiency and Pressure drop calculations across air pollution control devices.

4. Gaseous Emissions Control: Basic principles, Design and operation of scrubbers for gaseous pollutant
removal, Adsorption columns and condensation devices.

5. Control of Mobile Sources: Control of crank case emissions, Evaporative emissions control, Air fuel ratio,
Alternative fuels, Automobile emission control, Catalytic convertors, Gasoline and diesel powered vehicles.
Air Pollution Mitigation Measures: Green belt design, Management strategies for air pollution abatement

Recommended Books

1. Flagan RC and Seinfeld JH, Fundamentals of Air Pollution Engineering, Prentice Hall (1988).

2. Boubel RW, Fox DL, Turner B and Stern AC, Fundamental of Air Pollution, Academic Press (1994). 3rd ed.
3. Perkins HC, Air Pollution, McGraw Hill (2004).

4. Rao CS, Environmental Pollution Control Engineering, New Age International (2006).

5. Rao MN and Rao HVN, Air Pollution, Tata McGraw Hill (2006). 2nd ed.
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CEE: 506 SOLID WASTE MANAGEMENT
1 Solid and Hazardous Wastes: Definition, sources and characteristics; Sampling and analysis techniques;

Inventorying wastes; Strategies for waste minimization.

2 Municipal Solid Waste Management: Segregation and recycling and reuse of wastes; Collection, transportation
and storage of municipal solid waste; Resource recovery from wastes; waste exchanges; Composting and vermi-
composting of wastes; Disposal — siting and design.

3. Hazardous Waste Treatment and Disposal: Biological and chemical treatment of hazardous wastes;
Solidification and stabilization of wastes; Incineration for the treatment and disposal of hazardous wastes; Landfill
disposal of hazardous waste; Bioremediation of hazardous waste disposal sites.

4. Special Waste Management: Biomedical wastes, E-waste.

5. Legal Requirements: Municipal solid waste rules; Hazardous waste rules; Biomedical waste rules; E-waste rules;
Rules related to recycled plastics, used batteries, flyash, etc.

Recommended Books

1. Pichtel J, Waste Management Practices: Municipal, Industrial and Hazardous, CRC Press (2005)
2. Kreith F and Tchobanoglous G, Handbook of Solid Waste Management, McGraw Hill (2002)

3. LaGrega M, Buckingham P and Evans J, Hazardous Waste Management, McGraw Hill (1994)

4. Freeman H, Standard Handbook for Hazardous Waste Management, McGraw Hill (1989)

5. Pollution Control Acts, Rules and Notifications Issued There under: Pollution Control Law Series, Central
Pollution Control Board, New Delhi (1986)

CE512: ENVIRINMENTAL SAFTY AND MNAGEMENT

1. Hazardous Materials: Definition and classification; Material safety data sheets; Handling of hazardous
materials.

2. Regulations: Rules and regulations pertaining to the management and handling of hazardous chemicals;
Hazardous wastes; Biomedical wastes; Hazardous microorganisms; Genetically engineered organisms or
cells; Municipal solid wastes; E-wastes; Batteries and plastics.

3. Hazard Identification: Assessment of risk; Risk. management; OSHAS 18001 and Occupational health and
safety management systems.

4. Principles of Accident Prevention: Accident recording; Analysis; Investigation and reporting; On-site and
off-site emergency preparedness and response plans; Rules and regulations dealing with chemical accidents.

5. Protection from Hazardous Materials: Personal protective equipment and clothing; Fire safety; Noise and
vibrations; Principles of noise control. Safety Management: Notification of sites; Safety reports; safety
audits.
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SEMESTER 3

CEE-601 ENVIRONMENTAL IMPACT ASSESSMENT

1. Introduction: The Need for EIA, Indian Policies Requiring EIA , The EIA Cycle and Procedures, Screening,
Scoping, Baseline Data, Impact Prediction, Assessment of Alternatives, Delineation of Mitigation Measure
and EIA Report, Public Hearing, Decision Making, Monitoring the Clearance Conditions, Components of
EIA, Roles in the EIA Process. Government of India Ministry of Environment and Forest Notification (2000),
List of projects requiring Environmental clearance, Application form, Composition of Expert Committee,
Ecological sensitive places, International agreements.

2. ldentifying The Key Issues: Key Elements of an Initial Project Description and Scoping, Project Location(s),
Land Use Impacts, Consideration of Alternatives, Process selection: Construction Phase, Input Requirements,
Wastes and Emissions, Air Emissions, Liquid Effluents, Solid Wastes, Risks to Environment and Human,
Health, Socio-Economic Impacts, Ecological Impacts, Global Environmental Issues.

3. EIA Methodologies: Criteria for the selection of EIA methodology, impact identification, impact
measurement, impact interpretation & Evaluation, impact communication, Methods-Adhoc methods,
Checklists methods, Matrices methods, Networks methods, Overlays methods, Environmental index using
factor analysis, Cost/benefit analysis, Predictive or Simulation methods. Rapid assessment of Pollution
sources method, predictive models for impact assessment, Applications for RS and GIS.

4. Reviewing The EIA Report: Scope, Baseline Conditions, Site and Process alternatives, Public hearing.
Construction Stage Impacts, Project Resource Requirements and Related Impacts, Prediction of
Environmental Media Quality,

5. Socio-economic Impacts, Ecological Impacts, Occupational Health Impact, Major Hazard/ Risk Assessment,
Impact on Transport System, Integrated Impact

CEE -603 INDUSTRIAL IMPACT ASSESSMENTS

1 Introduction: Industrial systems; Resource consumption, waste generation and environmental pollution; Legal
environmental requirements applicable to industrial facilities; Environmental functions of industrial facilities.

2. Environmental Aspects: Process mapping approach for the identification of environmental aspects of industrial
activities; Core industrial activities and environmental aspects; Support industrial activities and environmental aspects;
Significant environmental aspects.

3. Management of Environmental Aspects: Waste minimization through source reduction; Waste recycling and
reuse; By-products and resources recovery from wastes; Waste treatment and disposal; Overview of waste treatment
technologies; pollution prevention programs.

4. Environmental Management System (EMS) Approach: Basic concepts of EMS approach; Essential elements of
an EMS and ISO 14001; ISO 14000 series of standards and their relevance to EMS and to the environmental
performance improvement.

5. Development; Implementation and Maintenance of EMS: EMS development and implementation project and
plan; ISO 14004 standard; Identification of significant environmental aspects; Formulation of environmental policy
and setting of environmental objectives and targets; Environmental management programs; Operational controls
.EMS Auditing: EMS auditing; and audit program and procedures; 1SO 19011 and environmental auditing; Audit
activities and audit reports.

Recommended Books
1. Freeman H,Industrial Pollution Prevention Handbook;McGraw-Hill Professional 1st Ed. (1994)

2. Edwards AJ, ISO 14001: Environmental Certification Step by Step; Butterworth-Henemann (2004).
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3. Stapleton PJ, Glover MA and Davis SP, Environmental Management Systems: An Implementation Guide to Small
and Medium-sized Industries; NSF International 2nd ed. (2001)

4. 1SO 14004: 2004 - Environmental management systems — General guidelines on principles; systems and support
techniques.

5. 1SO 19011: 2011- Guidelines for auditing management systems.

6. 1SO 17021: 2011 - Conformity assessment — Requirements for bodies providing audit and certification of
management systems.

CEE-605 ENVIRONMENTAL GEOTECHNIQUES

1. Soil Formation, Composition and Structure: Introduction, Soil formation, Solids composition and
characterization, Mineral composition, Different scales of soil structure, Structural variations due to
consolidation and compaction, Pore sizes associated with soil structure, single particle arrangements, Role of
Composition and soil structure in the engineering behavior of soils.

2. Mass Transport and Transfer in Soils: Introduction; Mass transport mechanisms, Mass transfer mechanisms,
Governing equation for mass transport, Solutions for special cases of mass transport.

3. Non-aqueous — Phase Liquids in Soils: Introduction, Principles of NAPL entrapment in soils,
Conceptualization of field-scale transport of NAPLSs, phase diagram for soil — water — LNAPL — Air systems,
Moabilization of residual NAPLSs.

4. Site Investigation: Introduction, Site investigation approach, phase investigations, Geophysical techniques,
Hydro-geological investigations, Hydro-geochemical investigations, Geochemical data collection and
analysis.

5. Principles of Site and Geo-material Treatment Techniques: Treatment approaches, Basis for treatment
technology selection, Pump and treat principles, In-situ soil flushing, In-situ vitrification principles, In-situ
chemical treatment in reactive walls, Natural attenuation principles, In-situ phytoremediation and In-situ
bioremediation principles, Ex-situ solidification/stabilization principles and Ex-situ chemical treatment
principles.

Waste Containment System: Landfills, Slurry walls, Drainage trenches and wells,

Recommended Books:

1. Mitchell, J.K. and Soga, K., Fundamentals of Soil Behaviour, John Wiley & Sons, Inc., New Jersey., 2005

2. Reddy, L.N. and Inyang. H. I., Geoenvironmental Engineering —Principles and Applications, Marcel Dekker, Inc.,
New York., 2000

3. Mohamed, A.M.O. and Antia, H.E., Geoenvironmental Engineering, Elsevier, Netherlands., 1998

4. Hsai_Yang Fang and Daniels, J.L. Introductory Geotechnical Engineering an Environmental Perspective, Taylor &
Francis, Oxon., 2006

5. Yong, R. N., Geoenvironmental Engineering: Contaminated Soils, Pollutant Fate and Mitigation”, CRC press LLC,
Florida., 2001

CEE-611: CLIMATE CHANGE AND SUSTAINABLE DEVELOPMENT

1. Earth’s Climate System: Introduction-Climate in the spotlight - The Earth’s Climate Machine — Climate
Classification - Global Wind Systems — Trade Winds and the Hadley Cell — The Westerlies - Cloud Formation
and Monsoon Rains — Storms and Hurricanes — The Hydrological Cycle — Global Ocean Circulation — EI Nino
and its Effect - Solar Radiation —The Earth's Natural Green House Effect — Green House Gases and Global
Warming — Carbon Cycle.

2. Observed Changes And Its Causes: Observation of Climate Change — Changes in patterns of temperature,
precipitation and sea level rise — Observed effects of Climate Changes — Patterns of Large Scale Variability —
Drivers of Climate Change — Climate Sensitivity and Feedbacks — The Montreal Protocol — UNFCCC — IPCC
—Evidences of Changes in Climate and Environment — on a Global Scale and in India — climate change
modeling.
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3. Impacts Of Climate Change: Impacts of Climate Change on various sectors — Agriculture, Forestry and
Ecosystem — Water Resources — Human Health — Industry, Settlement and Society — Methods and Scenarios —
Projected Impacts for Different Regions— Uncertainties in the Projected Impacts of Climate Change — Risk of
Irreversible Changes.

4. Climate Change Adaptation And Mitigation Measures: Adaptation Strategy/Options in various sectors —
Water — Agriculture — Infrastructure and Settlement including coastal zones — Human Health — Tourism —
Transport — Energy — Key Mitigation Technologies and Practices — Energy Supply — Transport — Buildings —
Industry — Agriculture — Forestry —

5. Carbon sequestration — Carbon capture and storage (CCS)- Waste (MSW & Bio waste, Biomedical,
Industrial waste — International and Regional cooperation.

Recommended Books:

1. Anil Markandya , Climate Change and Sustainable Development: Prospects for Developing Countries, Routledge,
2002

2. Heal, G. M., Interpreting Sustainability, in Sustainability: Dynamics and Uncertainty, Kluwer Academic Publ.,
1998

3. Jepma, C.J., and Munasinghe, M., Climate Change Policy — Facts, Issues and Analysis, Cambridge University
Press, 1998

4. Munasinghe, M., Sustainable Energy Development: Issues and Policy in Energy, Environment and Economy: Asian
Perspective, Kleindorfor P. R. et. al (ed.), Edward Elgar, 1996

5. Dash Sushil Kumar, “Climate Change — An Indian Perspective”, Cambridge University Press India Pvt. Ltd, 2007
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M. Tech. in Structural Engineering
M. Tech.
. . Semester |
(Structural Engineering)
SN | Course Code Course Name Periods Credits
L| T|P
1 | CES-501 Advanced Structural Engineering 31110 4
2 | CES-503 Advanced RCC Design 31110 4
3 | CES-505 Structural Dynamics 31110 4
4 | CES-511 Departmental Elective-1 (Composite Materials) 31110 4
5 | CES-521 Advanced Material Testing Lab 00| 4 2
Total |12 | 4 4 18
M. Tech.
. . Semester I
(Structural Engineering)
Period
SN | Course Code Course Name eriodas Credits
L| T|P
1 | CES-502 Design of Bridges 31110 4
2 | CES-504 Advanced Design of Steel Structures 3,110 4
3 | CES-506 Finite Elements Method in Structural Engineering 31110 4
4 | CES-512 Departmental Elective-11 (Advanced Engineering Geology) 31110 4
5 | CES-522 Computational Lab for Structural Engineering 00| 4 2
Total |12 | 4 4 18
M. Tech.
. . Semester ln
(Structural Engineering)
Period
SN | Course Code Course Name erioas Credits
L| T|P
1 | CES-601 Earthquake Analysis & Design of Structures 31110 4
2 | CES-611 Departmental Elective Il (Construction and Maintenance 31110 4
Management)
3 | CES-621 Dissertation Work—I 0| 0 |12 6
4 | CES-623 Seminar - | 0| 0 |12 6
Total | 6 | 2 | 24 20
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. . Semester Iv
(Structural Engineering)
Periods
SN | Course Code Course Name Credits
L T |P
1 | CES-622 Seminars - 1l 0| 0| 8 4
2 | CES-624 Teaching Practice 0|08 4
3 | CES-626 Dissertation Work -1l 0| 0 |24 12
Total | O 0 |40 20
Departmental Electives-I
SN | Course Code Course Name
1 | CES-511 Composite Materials
2 | CES-513 Design of Pre-Stressed Concrete Structures
3 | CES-515 High Rise Buildings
Departmental Electives-ll
SN | Course Code Course Name
1 | CES-512 Advanced Engineering Geology
2 | CES-514 Stability Theory in Structural Engineering
3 | CES-516 Rehabilitation of Structures
Departmental Electives-lli
SN | Course Code Course Name
1 | CES-611 Construction and Maintenance Management
2 | CES-613 Advanced Numerical Analysis
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Guidelines for Dissertation work
Preamble
These Guidelines are intended to give both students and teachers a set of procedures and expectations that will make
the Dissertation evaluation process easier, more predictable, and more successful. These Guidelines should be
interpreted as the minimum requirements of the degree awarded by Lingaya’s Vidyapeeth, Faridabad. The
Dissertation Committee assigned for various programmes offered by Lingaya’s Vidyapeeth, Faridabad may add
requirements or guidelines as deemed fit.

1.1 Dissertation Work

The Dissertation Work for M. Tech consists of Dissertation Work — | and Dissertation Work-I1. Dissertation Work-I
is to be undertaken during semester 111 and Dissertation Work—Il, which may be a continuation of Dissertation
Work-l, is to be undertaken during semester I1V.

1.2 General Suggestions and Expectations

The Dissertation Work is by far the most important single piece of work in the post-graduate programme. It provides
the opportunity for student to demonstrate independence and originality, to plan and organize a large Dissertation over
a long period and to put into practice some of the techniques student have been taught throughout the course. The
students are advised to choose a Dissertation that involves a combination of sound background research, a
solid implementation, or piece of theoretical work, and a thorough evaluation of the Dissertation’s output in both
absolute and relative terms. Interdisciplinary Dissertation proposals and innovative Dissertations are encouraged and
more appreciable.

It is good to try to think of the Dissertation as a deliverable

* Postgraduate students are to decide on the Dissertation Work-1 and Dissertation Work-11 Dissertation with their
proposal and Dissertation Teacher in the beginning of semester with a Synopsis consisting of three chapters -
Introduction, Literature Review and Methodology, which should highlight the deliverables.

* In Case of re-reviews, any number of re-reviews can happen depending on the discretion of the committee and it
should happen within the prescribed time.

» If the student fails to attend, the Teacher refuses to endorse the student’s work. The committee can invite Head
of the Department who is empowered to resolve among further matters.

« If the work of the candidate is found to be insufficient and plagiarism, the committee and Head of the
Department will decide the further process.

* Head of the Department can initiate further steps to ensure the smooth implementation as deems appropriate of
guidelines.

» Marks split-up
Committee - 60 Marks (Each 10 marks)
Teacher - 40 Marks

Total - 100 marks
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1.3 Choosing the Right Dissertation

The idea for student's Dissertation may be a proposal from a faculty member or student's own, or perhaps a
combination of the two. The Dissertations offered by faculty member may vary substantially in breadth, depth and
degree of difficulty. The most important thing is to shortlist a set of Dissertations that are right for student. Some
students are better suited to well-defined and relatively safe Dissertations that provide scope for demonstrating
proficiency with a low risk of failure. Other students are better advised to tackle harder, riskier Dissertations that
require a high degree of original input and/or technical problem solving. The potential Teachers will be happy to offer
advice on the suitability of a Dissertation, given student's individual background, strengths and ambitions. Remember
that it is important to balance ambition and realism when making a choice. For better help of Dissertations student can
search from websites like (IEEE, ACM, Elsevier, Springer, NPTEL etc...)

1.4 Internal Assessment of the Dissertation Work
* The assessment of Dissertation Work for I and II shall be done independently in the respective semesters and marks
shall be allotted as per the weightages.

* There shall be two assessments (Phase-1 and phase-Il), by a departmental review committee formed by the HOD
concerned during each of the dissertation work semesters for M.Tech. programmes (each 100 marks). The student
shall make presentation on the progress made before the committee - one during middle of the semester explaining the
title and its implications and second presentation towards the end of the semester with spiral bound hard copy before
the examination with enough time to incorporate the feedback after the presentation so that it can be finalized and
submitted.

* The Dissertation Work shall be assessed for a maximum of 100 marks of which 30 marks will be through internal
assessment. The Dissertation Work prepared according to approved Guidelines and duly signed by the Teacher(s) and
the Head of the Department shall be submitted to the competent authorities.

» If the candidate fails to obtain 50% of the internal assessment marks in the Phase—I and Phase—I1, he/she will not be
permitted to submit the report for that particular semester. This applies to both Dissertation Work—I and Dissertation
Work —I1.

* Every candidate doing M.Tech. shall be encouraged to send a paper / patent for publication in a journal or a
conference - preferably a concept paper related to their topic and a second paper highlighting their contribution and
the results of their work. An acknowledgement from the Teacher for having communicated to the journal or
conference shall be attached to the report of the Dissertation Work.

* A copy of the approved Dissertation report after the successful completion of viva examinations shall be kept in the
library of the department.

1.5 Student-Proposals

If student has his/her own idea for an individual Dissertation, it is the student's responsibility to find a faculty member
who both approves of the proposed programme of work and is willing to be the Teacher. Student should first get the
permission of Dissertation Committee, and may proceed with the consistent consent of the Teacher.

1.6 Teacher
The Teacher can suggest Dissertation titles focusing more on the current field of research and ensure the level of
innovation. Also, Teachers are advised to check for the formatting of the presentation and Dissertation report.

1.7 Teacher to Check
For Dissertations proposed by faculty member, student should discuss the Dissertation with the proposer as soon as
possible so that student have plenty of time to think about the best choices for student. Note that every Dissertation is
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not suitable for every student; some may be specifically tailored to a particular degree and some may only suit
students with a very specific set of interests. Each proposal will indicate these constraints in order to help student to
make an informed choice.

* Advised to check for the formatting of the presentation and the documentation.

* Check for the attendance of the students (Regular meeting for the discussions)

* Advise the students to contribute some new techniques and publish a paper at the end of the Dissertation

1.8 Student's Meeting with Teacher

Student must make sure that s/he arranges regular meetings with Teacher. The meetings may be brief once student's
Dissertation is under way but student's Teacher need to know that student's work is progressing. If student need to talk
to the Teacher and cannot locate him/her in office, contact him/her asking for a time when s/he will be available.
When a student goes to see the Teacher s/he should have prepared a written list of points s/he wish to discuss. Take
notes during the meeting so that student does not forget the advice s/he was given or the conclusions that were
reached.

1.9 Dissertation Committee

The Dissertation committee is advised to conduct the Dissertation reviews for the students of various
programmes within the stipulated period and review the marks to be sent the HOD at the month end. The Dissertation
committee is also advised to make necessary arrangements required (Seminar hall availability and Dissertation or,
etc...) for the smooth conduct of reviews.

* The committee is advised to find the enough complexity in the Dissertation.

* All the three panel members must be present during the review.

* The reviews to be conducted in the seminar hall and the available class rooms (in the department).

1.10 Dissertation Presentation / Demonstration

The presentation is also a_compulsory component of the Dissertation. The Dissertation committee will not allocate
marks for a Dissertation unless there has been a formal presentation. One of the most important skills which the
Dissertation aims to assess is student's ability to communicate his/her ideas and work. The objective of the
presentation is to find out exactly what s/he seem to-have done and to ensure that s/he get relevant marks that is
consistent with other Dissertations. As part of the assessment, the student will be required to give a presentation and
demonstration of his/her Dissertation to the Dissertation Committee. Each presentation will be for 30 minutes.
Teachers will help him/her to structure the talk and be willing to go through it with student beforehand. Other PG
students could be encouraged to attend the presentations as observers only, as the feedback by the committee will
benefit everybody

1.11 Dissertation Work-1. Requirements: M.Tech.

First Review Within 8 Weeks

Second Review Within 16 Weeks

* Title

* Abstract

* Introduction

* Literature Survey
* References

* Title

* Abstract

* Introduction

* Literature Survey

* Methodology

* Modules Split-up and Gantt Chart

* Proposed System (Phase 1)
 Equations /Design and software to be
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used
* Algorithms / Techniques used
* Expected outcomes

I1l Semester

Dissertation Title : FIRST REVIEW

Candidate Details

SI. No | University Register/ Roll No. Candidate Name Teacher

Candidate Contribution and Performance
Subject Matter Marks

Understanding background and topic

Specifies Dissertation goals

Literature Survey

Dissertation Planning

Question and Answer

Presentation skills
Total

Comments

Member 1 Member 2 Member 3 HOD
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I1l Semester

Dissertation Title : SECOND REVIEW

Candidate Details

SI.No University Candidate Name Teacher
Registration / Roll
No

Candidate Contribution and Performance
Subject Matter Marks
Abstract

Specifies Dissertation goals

Literature Survey

Summaries algorithms and highlights the Dissertation features

Specifies the testing platforms and benchmark systems

Dissertation Planning

Technical Design

Summarises the ultimate findings of the Dissertation

Implementation (60 Percentage)

Question and Answer

Presentation skills
Total

Comments

Member 1 Member 2 Member 3 HOD
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1.12 Dissertation Work-11 Requirements: M. Tech.
First Review Within 4 Weeks Second Review Within 16 Weeks
* Title * Title
* Abstract * Abstract
* Work completed for Phase I * Work completed for Phase I1
* Expected outcomes * Detailed Design (if any deviation)
* Draft copy of conceptual paper * Contribution of the candidate
* References * Experimental Results
* Performance Evaluation
» Comparison with Existing system
* Result Analysis and Conclusion
* References
* Draft copy of a dissertation for
publishing
Note:

* The presentation should have maximum of 30 slides
* Presentation will be for 30 minutes
* A draft copy of the conference paper to be prepared at the end based on the Dissertation Work.

* System to be tested using testing software’s.
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IV Semester
Dissertation Title: FIRST REVIEW

Candidate Details

SI. No. University Candidate Name Teacher
Registration/ Roll
No

Candidate Contribution and Performance
Subject Matter Marks
Abstract

Work to be completed in Phase 1

Architecture /System Design — Phase land 2

Work to be completed in Phase 2

Summaries the techniques implemented / to be implemented
Contribution of the Candidate

Results obtained and Summaries the ultimate findings of the Dissertation

Implementation (60 Percentage)

Question and Answer

Presentation skills
Total

Comments

Member 1 Member 2 Member 3 HOD
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IV Semester
Dissertation Title: SECOND REVIEW

Candidate Details

SI. No. University Candidate Name Teacher
Registration No

Candidate Contribution and Performance
Subject Metter Marks
Abstract

Architecture /System Design — Phase 2

Overall Architecture /System Design — Phase 2

Summarises the techniques implemented
Contribution of the Candidate

Results obtained and Performance Evaluation

Summarises the ultimate findings of the Dissertation

Implementation (100 Percentage)

Pre-final draft of entire dissertation

Draft of the paper to be published

Question and Answer

Presentation skills
Total

Comments

Member 1 Member 2 Member 3 HOD
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Semester First
Subject Subject Name L-T-P Cr Theory Sessional Total Duration
Code
CES-501 Advanced Structural 3-1-0 4 60 40 100 3 hours
Analysis

1. Stiffness Method (Systems Approach): Basis of stiffness method, Degrees of
freedom, Force-displacement relationships, Nodal stiffness.

2. Flexibility Method (Systems Approach): Flexibility coefficients, Basis of the
method, Application to various types of structures.

3. Introduction to Element Approach: Member stiffness matrix, Local or Member
co-ordinate system, Global or Structural co-ordinate system, Rotation of axes etc,
Structure stiffness matrix.

4. Structwral Stability Analysis: Elastic Instability, Introduction to stability
problem, Energy methods, buckling of axially loaded members for different end
conditions, Concept of effective length, approximate techniques, Stability
analysis of beam-column and frames.

5. Plastic Analysis: Concept of Limit load analysis, Upper and lower bonds, Plastic
analysis of beams and multi-storey frames using mechanism method.

6. Non Linear Analysis: Introduction to geometric and material non-linearity.

Books recommended:

1. Przemieniecki, |.S., “Theory of Matrix Structure Analysis’, Tata McGraw

Hill Book Co. )
2. Martin, H.C. * Introduction to Matrix Methods of Structural Analysis’
McGraw Hill Book Co.

3. Meghre & Deshmukh, ‘Matrix Methods of Structural Analysis’ Charotar
Publishing House, Anand. .

4. Pandit & Gupta, Matrix Analysis of Structures, Tata McGraw Hill
Publications (2003). Iyengar, N.G.R, Elastic Stability of Structural
Elements, Macmillan India Ltd (1980).

5. Gere, G. M. and Weaver, [r. W.,, Matrix Analysis of Framed Structures, CBS
Publishers (1987).

6. McCormag, J. C. & Nelson, . K., Structural Analysis: A Classical and Matrix
Approach, John Wiley and Sons (1997).
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Subject
Code

Subject Name L-T-P Cr Theory Sessional Total Duration

CES-503 Advanced RCC Design  3-1-0 4 60 40 100 3 hours

1. Yield Line Theory: Assumptions, location of yield lines, methods of analysis,
analysis of one way and two way slabs,

2. Flat slab: Limitations of Direct Design Method, shear in flat slabs, equivalent
frame method, opening in flat slabs.

3. Redistribution of moments in beam: conditions for moment
redistribution, single span beams, multi-span beams and design of sections.

4. Deep Beam: minimum thickness, design by IS-456. Design as per British and
American practice, beam with holes.

~ 5. Shear walls: classification of shear wall, classification according to behavior
and design of rectangular and flanged shear wall.

6. Cast-in-situ Beam-column joint, Force acting on joints, strength
requirement of column, anchorage, confinement of core, shear strength of
joint, corner joint and procedure for design.

7. Computation of deflection and crack-width: short term and long term
deflection of beam and slab, calculation of deflection as per 1S-456, Factors
effecting crack width in beams, calculation of crack width in beams,
calculation of crack width as per 1S-456, shrinkage and thermal cracking.

Books recommended:
1. Varghese, P.C. (2001), ‘Adv ' i

of Indin, News pp? ) anced Reinforced Concrete Design’, Prentice Hall
2, Jain, AK (1 999), 'Reinforced Concrete Limit State Design’ Nem Chand & Bros

Roorkee, |
3. Krishna

‘ Raju  (1986), ‘Advanced Rej
Publication , New Delhi.

4. Ferguson PM. Breen JE. and Jirsa ).0. (1988
Fundamentals’, Johan wiley & sons, New York.

nforced Concrete Design’, | C.B.S.

), ‘Reinforced Concrete
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Subject Subject Name L-T-P Cr Theory Sessional Total Duration
Code

) 3-1-0 4 60 40 100 3 hours
CES-505 Structural Dynamics

1. Introduction: Objective, difference between static and dynamic analysis,
loading, essential characteristics of a dynamic problem, principles of dynamics,
formulation of equation of motion.

2. Single Degree Of Freedom System: analysis for free and forced vibration,
Duhamels integral, Damping - types and evaluation, Response of SDOF system to
harmonic excitation, Periodic excitation, Impulsive loading, arbitrary, step, pulse
excitation, Response to General Dynamic loading, Numerical evaluation of
dynamic response-superposition and step by step methods, generalized SDOF
system.

3. Multi degree of freedom: equation of motion, equation of structural property
matrices, problem statement and solution methods, free vibration, forced
harmonic vibration, damped motion for MDOF, Generalized co-ordinates,
principle of orthogonality of modes, Eigenvalue problem, model response,
approximate methods: Stodalla-Vanaello, Modified Reyleigh’s method, Holzer’s
Method, Holzer Myklested method, Matrix method, Energy method, Lagrange’s
equation, model analysis, stochastic response of linier SDOF and MDOF system

to Gaussian inputs.

Books recommended:

Clough and Penzien, ‘Dynamics of Structures’ McGraw Hill Book co

2. Chopra, A.K., Dynamics of Structures’, Theory and Application to Earthquake

Engineering’, Prentice Hall of India, New Delhi. 1995,
Glen V. Berg,

NJ.

L

‘Element of Structural Dynamic’, Prentice Hall, Engewood Cliffs

Grover L. Rogers, ‘Dynamics of Framed Structures’, John Wiley and Sons Inc
New York. “ “
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Subject Subject Name L-T-P Cr Internal Practical Total Duration
Code Assessme
nt
i 0-0-4 2 30 20 50 3 hours
CES-521 Advanc&_ed Material
Testing Lab

List of experiments/assignments

1. Concrete Mix Design as per IS-10262 for various grades of concrete mixes.

2. Special concretes.

3. Durability studies on concrete.

4> Effect of super plasticizer on properties of concrete in fresh and hardened
stages.

5. Measurement of air content of concrete.

6. Fineness of cement by Air Permeability method.

7. Non Destructive Testing of Concrete.

8. To determine the modulus of elasticity of mncret;a.

9. Effect of replacement of fly ash on properties of concrete,

10. Testing of structural steel reinforcement and steel sections.
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Semester Second

Subject
Code

CES-502

Subject Name L-T-P Cr Theory Sessional Total Duration

Design of Bridges 3-1-0 4 60 40 100 3 hours

1. Types of bridges super structure: introduction and types, temporary
bridge superstructures, military bridges, other temporary bridges,
permanent bridges, R.C.C. bridges, Pre-stressed concrete bridges, steel
bridges, movable steel bridges.

2. Consideration of loads and stress in road bridges: introduction, loads,
forces and stresses, dead loads, bridge loading as per relevant IRC and IRS
specifications, traffic lanes, foot way, kerb, railing and parapet loading,
impact, wind load, longitudinal forces, Temperature effects, secondary
stresses, erection stresses, earth pressure, effect of live load on backfill
and on the abutment.

3. Design OF R.C. Bridges: Slab culvert, box culvert, pipe culvert, T-beam
bridge superstructure, design examples, brief introduction te rigid frame,
arch and bow string girder bridges.

4. Design of prestressed concrete bridges: Pre-tensioned and Post

tensioned

concrete

bridges, analysis and design of multi lane pre stressed concrete T-beam
bridge superstructure.
5. Pier, Abutment and wing walls: Introduction, types of piers, design of

piers, forces

On piers, stability, abutments, bridge code provisions for abutments, wing
walls, design examples.
6. Bearings: Introduction, function of bearings, bearings for steel bridges

and concrete

bridges, bearings for continuous span bridges, LR.C. provision for
bearings, fixed bearings, expansion bearings, materials and specifications,
permissible stresses in bearings, design consideration for rocker and
roller-cum-rocker bearings, sliding bearings.

7. Foundations: Types of foundations and general design criteria, design of

well and

Pile foundations for piers and abutments.
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Books recommended:

Victor, D.]., ‘Essential of bridge Engineering’ Oxford & 1BH Pub.Co

Rower, R.E,, "Concrete bridge Design’ C.R. Books Ltd., London.

Krishna Raju, N., ‘Design of bridges’ Oxford & IBH Pub. Co., New Delhi.
Krishna Raju, N, 'Prestressed Concrete” Tata McGraw Hill, New Delhi.
Bakht, B and Jaeger, L.C., ‘Bridge Analysis Simplified’ McGraw Hill Int. Ed.,
Mew Delhi.

Qoda L e
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Subject Subject Name L-T-P Cr Theory Sessional Total

CES-504 Steel Structures 3-1-0 4 60 40 100

b

Code

Advanced Design of

Introduction to Limit States: Introduction, standardization, allowable

stress design limit state design, partial safety factors, concept of section
classification: Plastic, compact, semi-compact & slender.

Columns: Basic concepts, strength curve for an ideal strut, strength of
column member in practice, effect of eccentricity of applied loading, effect of
residual stresses, concept of effective lengths, no sway & sway columns,
torsional and torsional flexural buckling of column, Robertson design curve,
modification to Robertson approach, design of column using Robertson
approach.

. Laterally restrained beams: Flexural& shear behavior, web buckling &

web crippling, effect of local buckling in laterally restrained plastic or
compact beam combined bending & shear, un symmetrical bending.

Unrestrained beam: Similarity of column buckling & lateral buckling of

heams lateral torsional buckling of symmetric section, factor affecting
lateral stability, buckling of real beam, design of cantilever beams,
continuous beam.

. Beam columns: Short & long beam column, effect of slenderness ratio and

axial force on modes of failure, beam column under biaxial bending, strength
of heam column, local section failure & overall member failure.

. Beam subjected to torsion and bending: Introduction, pure torsion and

warping, combined bending and torsion, capacity check, buckling checl,
design method for lateral torsional buckling,

_ Connection design: Complexities of steel connections, type of cennection,

connection design philosophies, welded and bolted connection: [russ
connection, portal frame connection, beamé& column splices, beam to beam
and beam to column connections.

Books recommended:

1

EA o L sl

Teaching resource for Structural Steel Design Vol. 1 to 3, Institute for steel
development & growth (INSDAG), Calcutta.

Morsis L.]., Plum, D.R “Structural Steel Work Design”.

Yu,W.W,,"Cold Formed Steel Structures Design”.

Arva A.S. and Ajmani, |.L., "Design of Steel Structures”.

Sihna DLA. "Design of Steel Structures”.

Duration

3 hours
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Subject Subject Name L-T-P Cr Theory Sessional Total Duration
Code

Finite Elements
CES-506 Method in Structural 3-1-0 4 60 40 100 3 hours
Engineering

Introduction to Finite Elements: Introduction, Direct formulation of finite element
characteristics, Energy approach, Convergence criteria, Displacement functions with
discontinuity between elements, Solution bounds, Extension of variational approach.

Plane Stress and Plane Strain: Introduction, Element characteristics, Assessment of accuracy,
Some practical applications.

Axis-Symmetric Stress Analysis: Introduction, Element characteristics, Practical applications,
Non-symmetrical loading.

Some Improved Elements in 2-D Problems: Introduction, Quadrilateral element,
Characteristics derived from triangular elements, Conforming shape functions for a rectangle,
Conforming shape functions for an arbitrary quadrilateral, Triangular element with size nodes.

Nodes Dimensional Stress Analysis: Introduction, Tetrahedral element characteristics,
Composite elements with eight nodes, Improved displacement functions an element with eight
arbitrary nodes, Tetrahedral element with ten nodes, Introduction to rectangular elements,
Quadrilateral elements, Conforming functions for quadrilateral elements, Plate-bending elements.
Introduction to non-linear Analysis-Material non-linearity and Performance non-linearity.

Books recommended:

1. Bhavikati S. S., "Finite Element Analysis” New Age International Publishers,
New Delhi (2005) :

2. Desai C. S. and Abel ]. F,; Introduction To The Finite Element Method : A
Numerical Method For Engineering Analysis, CBS Publisher (2005)

3. 0.C. Zienkiewicz & R.L. Taylor, “The Finite element method”, Butterworth
Heinemann (Vol I and Vol 11), ( 2000).

4. ]. N. Reddy, An introduction to the finite element method, McGraw Hill Inc.
(1993).

5. CS. Krishnamoorthy, “Finite Element Analysis, Theory and programming”,
Tata McGraw Hill, (1994).
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Subject Subject Name L-T-P Cr Internal Practical Total Duration
Code Assessment

Computational Lab for

Structural Engineering 004 2 30 20 50 3 hours

CES-522

1. Analysis and design of Multi-storey building frames using STAAD. Pro., SAP,
Ansys

2. Analysis and design of Elevated Water Tank using STAAD.Pro., SAP, Ansys

3. Analysis and design of bridge decks and other structures using STAAD.Pro., SAP,
Ansys

4. Analysis and design of steel trusses using STAAD-Pro., SAP, Ansys

5. Dynamic response of structures using PULSE software,

LY

Books recommended:

1. Software related manuals.
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Semester Third

Subject Subject Name L-T-P Cr Theory Sessional Total
Code
Earthquake Analysis &
CES-601 Design of Structures 3-1-0 4 60 40 100
1. Engineering Seismology: Basic terms, seismic waves, earthquake magnitude

and intensity, ground motion, dynamic response of structures, normalized
response spectra, seismic coefficients and seismic zone coefficients.

Torsion and Rigidity: Rigid diaphragms, torsional moment, centre of mass and
centre of rigidity, torsional effects.

Lateral Analysis of Building Systems: Lateral load distribution with rigid floor
diaphragms, moment resisting frames, shear walls, lateral stiffness of shear
walls, shear-wall frame combination, Examples.

Concept of Earthquake Resistant Design: Objectives of seismic design,
ductility, hysteric response & energy dissipation, response modification factor,
aesign spectrum, capacity design, classification of structural system, IS codal
provisions for seismic design of structures, multistoreyed buildings, design
criteria, P-A effects, storey drift, design examples, ductile detailing of RCC
structures.

Seismic Design of Special Structures: Elevated liquid storage tanks,
hydrodynamic pressure in tanks, stack like structures; 1S-1893 codal provisions
for bridges: Superstructure, sub-structure, submersible bridges.

Seismic Strengthening of Existing Buildings: Seismic strengthening
procedures.

Seismic Design of Brick Masonry Construction: Shear walls and cross walls,
opening in bearing walls, brick infills in Framed buildings, strengthening
arrangements as per 1S-4326, Design of bands.

Books recommended:

1. Chopra A.K, ‘Dynamics of Structures- Theory & Applications to Earthquake

Engineering’ Prentice Hall, India.
2. Clough & Penzien, ‘Dynamic of Structures’ McGraw Hill Co.

3. Paz, M., ‘International Handbook of Earthquake Engineering’, Chapman &

Hall, Newyork.

4. 15 1893-1984 Indian Standard Criteria for Earthquake Resistant Design of

Structures, B.L.S., New Delhi.

5. IS 4326-1993 Indian Standard Code of Practice for Earthquake Resistant

Design and Construction of Buildings, B.LS., New Delhi.

Department of Electronics & Electrical Engineering, Scheme w.e.f. Academic Year 2016 - 17
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Detailed Syllabus of Departmental Electives

Subject Code Subject Name L-T-P Cr Theory Sessional Total Duration 1. G
eology
i . VS.
CEs512 | AdvancedEngineering | o, 4 | 4 | gg 40 100 3hours Engineer
Geology ]
Ing,
Role of

geology in planning, design and construction of major man-made structural features.
Engineering properties of rocks.

2. Site investigation and characterization. Geological consideration for evaluation of
dams and reservoirs sites; dam foundation problems; reservoir problems.

3. Geological conditions for tunnelling. Soft and hard rock tunnelling. Importance of
lithology, structure and water in tunnelling. Foundation treatment; Grouting, Rock
Bolting and other support mechanisms.

4. Landslides; Causes, Factors and corrective/Preventive measures.

5. Earthquakes; Causes, Factors and corrective/Preventive measures; seismic zones of
India; aseismic design of building.

SUGGESTED READINGS:

1. Krynin, D.P. and Judd W.R. 1957. Principles of Engineering Geology and Geotechnique, McGraw Hill
(CBS Publication).

2. Johnson, R.B. and De Graf, J.V. 1988. Principles of Engineering Geology, John Wiley.

3. Goodman, R.E., 1993. Engineering Geology: Rock in engineering constructions. John Wiley & Sons,
N.Y.

4. Waltham, T., 2009. Foundations of Engineering Geology (third Edition.) Taylor & Francis.

5. Bell: F.G-, 2006. Basic Environmental and Engineering Geology Whittles Publishing.

6. Bell, .F.G, 2007. Engineering Geology, Butterworth-Heineman.
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Subject Code

CES-513

Subject Name

Design of Pre-Stressed
Concrete Structures

L-T-P Cr Theory Sessional

3-1-0 4 60 40

Total

100

Duration

3 hours

Prestressi
prestressin

Working
stresses; |
prestressin

design by

Continuo
eccentricit
continuous

Limit Sta
torsion: p
cracking a
Limit Sta
rectangula

Bond and
tensioned

cables cau
siresses. el
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Subject Code

CES-515

Subject Name

High Rise Buildings

L-T-P Cr Theory Sessional

3-1-0

4

60

40

Total

100

Duration

3 hours

1. Princij
Mechai
Types ¢
arrang

2. Loads
loading
loading

3. Analys
analysi
constry
Stiffnes

4. Design
design .
connec

Books recomu

1. Structural A
2. Advances in
3. Analysis of ¢
4. Design of m
Blume, N.M. N
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Subject Code

CES-511

Subject Code

CES-514

L-T-P Cr Theory Sessional

Subject Name

Composite Materials

Subject Name

Stability Theory in
Structural Engineering

3-1-0

L-T-P  Cr Theory Sessional

3-1-0

4

4

60

60

40

40

Total

100

Total

100

Duration

3 hours

Duration

3 hours

1. Fibre Rei
Proportions,
Mechanics ai
approach, A

2. Fly Ash G
Reaction Me
concrete in f

3. Polymer |
constituent s
concrete, Pr
impregnatec

4, Ferro Cer
properties o
cement.

5. High Per
supplement
performanc
applications

6. Sulphur |
technology,
concrete, Su

properties,

7. Light Weig
concrete, Aera
light weight ct

Books recom

1. Concrete Te
2. Concrete Te
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1. Plane Stress &Plane strain: Plane stress, plane strain, stress and strain at a
point. Differential equations of equilibrium, constitutive relations: anisotropic
materials, yield criterion, flow rule, boundary conditions, compatibility equation
Jstress function.

Z. Two-Dimensional problems in rectangular coordinates: Solutions by
polynomials, Saint-Venant's Principle, determination of displacements, bending of
beams, solution of two dimensional problem in Fourier series.

3 .Two-Dimensional problems in polar coordinates: general equations in polar
coordinates, pure bending of curved bars, displacements for symmetrical stress
distributions, bending of curved bar, distribution in plates with circular holes, stress
in a circular disc, general solution.

4. Analysis of stress &strains in three Dimensions: Principal stress and strain,
shearing stresses and strains elementary equations, compatibility conditions,
problems of elasticity involving pure bending of prismatic bars.

5. Buckling of columns: Analysis of columns with various end conditions by
differential equations ,initially curved members, eccentrically loaded column, secant
formulae, p-delta effect, energy methods applied to buckling, stability of columns,
beam columns, tie roads with lateral bending.

6.Torsion of Prismatic Bars: Torsion of prismatic bars, membrane analogy, torsion
of a bar of narrow rectangular cross section, torsion of rectangular bars, solution of
torsional problems, torsion of rolled sections, torsion of hallow shaft and thin tubes,
torsional buckling, torsional-flexural buckling.

7. Buckling of frames: Triangular frames, rigid jointed frames-Analysis of beams
columns, method of moment equations, geometrial approach, Multistoreyed-
multibay frames.

Books recommended:

1. Timoshenko S.P.., Theory of Elasticity”
2. Timoshenko 5;P, Theory of Elatsic Stability”
3. Lyenger N.G.R.; Structural Stability of Columns &Plates’
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Subject Code

CES-516

Subject Name

Rehabilitation of

Structures

L-T-P Cr Theory Sessional

3-1-0

60

40

Total

100

Duration

3 hours

Maintena
Facets of
Inspection
causes of
buildings
buildings
Serviceab
constructi
properties
CRrrosion
cracking,
Materials
concrete cl
cement,
reinforced
repair, foa
Shotcrete,
underpinn
COTTOSION 1
Repairs,
OvVercome
weathering
techniques
etc).
Demolitio
structures
buildings,
buildings; (
building co
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Books recommended:

1. Denison Campbell, Allen and Harold Roper, Concrete Structures, Materiais,
Maintenance and Repair, Longman Scientific and Technical UK, (1991).

2. R.T. Allen and 5.C. Edwards, Repair of Concrete structures, Blakie and Sons, UK,
(1987)
3. M. 5. Shetty, Concrete Technology - Theory and Practice, 5. Chand and Company,
New Dethi, (1992).

4. Santhakumar, A.R,, Training Course notes on Damage Assessment and repairs in
Low Cost Housing, "RHDC - NBO" Anna University, july (1992).

5. Raikar,

R.., Learning from failures - Deficiencies in Design, Construction and

Service - R & D centre (SDCPL), Raikar Bhavan, Bombay, (1987).

6. N. Palaniappan, Estate Management, Anna Institute of Management, Chennai,
(1992).
7. Lakshmipathy, M. et al. Lecture notes of Workshop on Repairs and Rehabilitation
of Structures, 29 -30th October 1999, (1999),
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Subject Subject Name L-T-P Cr Theory Sessional Total Duration
Code
Construction and
CES-611 Maintenance 3-1-0 4 60 40 100 3 hours
Management

1. Services in Residen!
(A) Sanitation, wate
illumination, calculat
(B) Air Conditioning
modern systems of ai
of air conditioning.
(C) CCD-CS: Gener:
reverberation, absor
principles of good aco
(D) Thermal Insulal
conductivity. Thern
air conditioning load:
(E) Fire Safety Dye.

2. Architectural conts
local byelaws and arch

3. Regional planning:

for regional planning.
Books Recommended:

3. Building Repair and Maintenance Management by P. S. Gahlot

: dscaping: Forc
4. Maintenance of Buildings by A C Panchdhari. 4. Landscaping

landscape, site anal)
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Subject Subject Name L-T-P Cr Theory Sessional Total Duration
Code

Advanced Numerical

. 3-1-0 4 60 40 100 3 hours
Analysis

CES-613

1. Introduction of Pri
4. Error analysis, sig
and relative error,
3. Solution of linear
based on Gauss eli
4. Numerical solutior
position method,
method.
5. Interpolation forn
interpolation poly
~ backward differen
6. Numerical differer
quotient, Richards
rule, Simpson's 1/
7. Numerical solutior
Euler's method, |
Polygon method.

Books recommend

1. Terrence |.Akai
Inc,Singapore,1

2. 5.5 Shastry, ‘Int
Ltd., 1997,

3. H.C Saxena, 'Fin

4. Baron M.L & Sal
Ltd.,1963.

5. Curtis F.Gerald
Ed. Addison We

6. Balagurusamy [
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Scheme for M. Tech. in Transportation Engineering

M. Tech.
. . . Semester |
(Transportation Engineering)
SN | Course Code Course Name Periods Credits
L| T|P
1 | CE-501-T Highway Planning and Geometric Design 41010 4
2 | CE-503-T Advance Soil Engineering 41010 4
3 | CE-505-T Construction Project Management 41010 4
4 | CE-507-T Departmental Elective — | (Engineering Geology) 4100 4
5 | CE-521-T Transportation Engineering Lab/Case Study 0| 0| 4 2
6 | CE-523-T Concrete Lab / Case Study 0| 0] 4 2
Total (16 | O | 8 20
M. Tech.
. . . Semester |
(Transportation Engineering)
Periods
SN | Course Code Course Name ! Credits
L| T|P
1 | CE-502-T Highway & Airport Pavement Materials 31110 4
2 | CE-504-T Analysis & Structural Design of Pavements 31110 4
3 | CE-506-T Mass Transit System 31110 4
4 | CE-508-T Transportation & Environment 31110 4
5 | CE-512-T Departmental Elective Il (Construction Materials) 31110 4
6 | CE-522-T Traffic & Transportation Engineering 00| 4 2
Laboratory / Case Study

7 | CE-524-T Seminar-I 0| 0] 4 2
8 | CE-526-T Minor Project 0| 0| 4 2
Total 15| 5 | 12 26
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M. Tech.
. . . Semester 1]
(Transportation Engineering)
Periods
SN | Course Code Course Name ! Credits
L T |P
1 | CE-601-T Airport, Docks & Harbour 31110 4
2 | CE-603-T Advanced Railway Engineering 31110 4
3 | CE-611-T Departmental Elective 111 (Bridge Engineering) 31110 4
4 | CE-621-T Advanced Surveying Lab / Case study 0| 0] 2 1
5 | CE-623-T Dissertation Work-1 ol o | 8 4
6 | CE-625-T Seminar-l1| 0| 0| 4 2
Total | 9 3 |14 19
M. Tech.
. . . Semester v
(Transportation Engineering)
Period
SN | Course Code Course Name ertods Credits
L| T | P
1 | CE-622-T Seminars - 11 0| 0| 8 4
2 | CE-624-T Dissertation Work-11 0| 0 |24 12
3 | CE-626-T Teaching Practice 0|08 4
Total | O | O | 40 20
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Departmental Electives-I

SN | Course Code Course Name

1 | CE-511-T Advanced Engineering Geology

Departmental Electives-ll

SN | Course Code Course Name

1 | CE-512-T Construction Material

Departmental Electives-lli

SN | Course Code Course Name

1 | CE-611-T Bridge Engineering
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Scheme for Ph.D.

Ph.D. Semester |

SN Course Code Course Name AIEE Credits

L | T| P

w

O 0| N| oo | b

11

12

Total

Ph.D. Semester I

SN Course Code Course Name PR Credits

L |T| P

w

O| 00 N| oo | »

11

12

Total
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Ph.D. Semester 1]

SN Course Code Course Name AIEE Credits

L | T| P

w

O 0| N| oo | b

11

12

Total

Ph.D. Semester v

SN Course Code Course Name AR Credits

L |T| P

w

O| 00 N| oo | »

11

12
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AR
Scheme for B.Tech. Computer Science and Engineering
B.Tech. (Regular) Computer Science and Engineering (CSE) Semester |
SN | Course Code Course Name Periods Credits
L |[T| P
1 MA-101 A Applied Mathematics —I 4 0 4
) PHB-101 A Applied Physics 4 0] O 4
3 CSB-101 A Computer Programming 3 10 0 3
4 CHB-101 A Applied Chemistry 4 |0 0 4
5 ENA-101 A Communication Skills-1 3 |0 0 3
6 CHB-151 A Applied Chemistry Lab 0 |0 2 1
7 PHB-151 A Applied Physics Lab 0 |0] 2 1
8 ENA-151 A Communication Skills Lab-I 0 0 2 1
9 CSB-151 A Computer Programming Lab 0[O 2 1
10 ME-153 A Computer Based Engineering Graphics 0|0 4 2
11 PD-191A Co-curricular  Activities / hobby club 0 1 0 1
Total | 18 1| 12 25
B.Tech. (Regular)Computer Science and Engineering (CSE) Semester |
SN | Course Code Course Name Periods Credits
L T P
1 MA-102 A Applied Mathematics —II 4 0 0 4
) PHB-101 A | Applied Physics 4 0 0 4
3 CSB-101 A | Computer Programming 3 0 0 3
4 CHB-101 A | Applied Chemistry 4 0 0 4
5 ENA-102 A | Communication Skills-11 310 0 3
6 CHB-151 A | Applied Chemistry Lab 0 0 2 1
7 PHB-151 A | Applied Physics Lab 0 0 2 1
3 ENA-152 A | Communication Skills Lab-II 0|0 2 1
9 CSB-151 A | Computer Programming Lab 0 0 2 1
10 ME-153 A Computer Based Engineering Graphics 0 0 4 2
11 PD-192 A Co-curricular Activities / Hobby Club 0 1 0 1
Total | 18 | 1 12 25
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B.Tech. (Regular) Computer Science and Engineering (CSE) Semester 11

SN | Course Code Course Name Periods Credits

L |T| P

1 CS-201A Data Structures and Algorithms 0 4
) CS-202A Programming Languages 3 0 0 3
3 CS-203A Discrete Structure 3 /00 3
4 CS-206A Database Management Systems 3 0 0 3
5 EC-207A Digital Electronics 4 0 0 4
6 MA-202 A Applied Numerical Methods 3 0| 0 3
7 CS-251A Data Structures and Algorithms Lab 0 0| 2 1
3 CS-256A Database Management Systems Lab 0 0| 2 1
9 MA-252 A Applied Numerical Methods Lab 0 01| 2 1
10 HOT-201A Minor Project / Hands on training ** 0 0| 4 2
11 Co-curricular Activities 0 110 1
Total | 20 1| 10 26
B.Tech. (Regular) Computer Science and Engineering (CSE) Semester v

SN | Course Code Course Name Periods Credits

L T P

1 CS-204A Computer Organization and Architecture 3 0 0 3
) CS-205A Analysis and Design of Algorithms 4 0| 0 4
3 CS-207A Operating System 3 0| 0 3
4 IT-201A Object Oriented Programming using C++ 4 0| 0 4
5 IT-202 A Computer Networks 4 0 0 4
6 BA-273A Engineering Economics and Industrials Management 3 0 0 3
7 CS-257A Operating System Lab 0 0| 2 1
3 IT-251A Obiject Oriented Programming using C++ Lab 0 0| 2 1
9 IT-252A Computer Networks Lab 0 0| 2 1
10 CS- 281 A Minor Project 0 0 4 2
11 PD 293 A INTERPERSONAL SKILLS 2 0 0 2
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12 T Co-curricular Activities 0 1] 0 1
Total | 23 | 1 | 10 29
B.Tech. (Regular) Computer Science and Engineering (CSE) Semester Vv

SN | Course Code Course Name Periods Credits

L T P

1 CS-303 A Computer Graphics 4 0 3
5 CS-304 A Formal Languages and Automata Theory 4 0 0 4
3 IT-304A Software Engineering 4 0| 0 3
4 IT-308 A Core Java 4 0| 0 4
5 CS-310 A Free and Open Source Software 3 0] 0 4
6 EC-313A Digital and Analog Communications 3 0 0 3
7 IT-356A Web Technology Lab 0 0| 4 2
3 CS-353A Computer Graphics Lab 0 0| 2 1
9 IT-358A Core Java Lab 0 0| 2 1
10 CS-360 A Free and Open Source Software Lab 0 0| 2 2
11 CS-381 A Minor Project 0 01 4 2
12 PDP Course 0 1] 0 1
13 PD-391 Co-curricular Activities 0 10 1
Total | 22 2 | 14 31
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B.Tech. (Regular) Computer Science and Engineering (CSE) Semester VI
SN | Course Code Course Name Periods Credits
L |T| P

1 IT-305 A Data Mining & Data Warehousing 4 0 4
) IT-309A Programming Using C# 0| O 3
3 IT-310 A Advance Java 4 0| O 4
4 IT-322A Computer Software Testing 3 0| O 3
5 Deptt Elective -1 3]0 O 3
6 EC-302A Microprocessor and Interfacing 4 10| O 4
7 IT-355A Data Mining & Data Warehousing Lab 0 |0 | 2 1
8 IT-359A Programming using C# Lab 0 0 2 1
9 IT-360 A Advance Java Lab 0 |0 | 2 1
10 EC-352A Microprocessor and Interfacing Lab 0 0 2 1
11 CS-382 Minor Project 0 0| 4 2
12 PD 392 A PROBLEM SOLVING SKILLS 2 0 0 2
Total | 23 | 0 | 12 29

B.Tech. (Regular) Computer Science and Engineering (CSE) Semester Vil

SN | Course Code Course Name Periods Credits
L T P

1 CS-402 A Artificial Intelligence 3 0| O 3
) CS-403 A Soft Computing Techniques 4 0| O 4
3 Deptt Elective -1 3 0| O 3
4 Deptt Elective 2 3 0| O 3
5 Open Elective 3 0| O 3
6 CS-452 A Artificial Intelligence Lab 0 0 2 1
7 CS-453 A Soft Computing Techniques Lab 0 0 2 1
3 CS-486 A Project 0 0 4 2
9 CS-487 A Seminar based on Project * 0 0 2 1
10 PD-492A PDP 0 1 0 1
11 PD-491 Co-curricular Activities 0 1] 0 1
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| | Total | 16 [ 2 | 10 | 23
B.Tech. (Regular) Computer Science and Engineering (CSE) Semester Vil
Period
SN | Course Code Course Name erioas Credits
L T P
1 Department Elective 3 0 3
) CS-483/484 | Internship / Dissertation Phase 0 01| 24 12
3 Seminar based on Internship 0 0] 0 1
Total | 3 0| 12 16
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Syllabus for B.Tech.

Unit-1 Mechanics: Classification of forces, parallelogram law, triangle law, Lami’s theorem, resolution of
forces, moment, couple, equilibrium in two dimensions, numerical.

Unit-2 Thermodynamics:- Thermodynamic work, p-dV work in various processes, p-V representation of
various thermodynamic processes and cycles Ideal gas equations, Properties of pure substance, Statements
of I and Il laws of thermodynamics and their applications in Mechanical Engineering. Carnot cycle for Heat
engine, Refrigerator and Heat pump numerical.

Unit-3 Energy Conversion Devices :- Formation of steam, types of boilers, Babcock and Wilcox boiler,
Cochran boiler, mountings and accessories , Turbine(Impulse & Reaction turbine, Gas turbine, Hydraulic
turbines), Working principle and applications of Reciprocating I.C. engines, 4-stroke and 2-stroke engine-
construction and working.

Unit-4 Stress and Strain : Definition of stress and strain, types of stress and strain, Hooke’s law, stress-
strain diagram, poisson’s ratio, modulus of rigidity, bulk modulus, Elastic constants & their relationships,
numerical.

Unit-5 Power transmission: Types of Belts and belt drives, Chain drive, Types of gears and gear train,
Types of Couplings, friction clutch (cone and single plate), brakes (types and applications only)
Applications of these devices.

Text Books:

Engineering Mechanics -Meriam, J. L., 6thEdition, John Wiley & Sons, 2005.
Thermodynamics - P. K Nag , Tata McGraw-Hill Publishing Co. Ltd

Elements of Mechanical Engineering — R.K.RajputLakmi Pub., Delhi

Elements of Mechanical Engineering — D.S.Kumar, S.K. Kataria and Sons Engineering
Refrigeration &Airconditioning — Arora&Domkundwar, Dhanpatrai&co.pvt Itd

Reference Books:

Beer, F.P. and Johnston, E.R. “Mechanics of Materials”, 3rdEditi0n, Tata McGraw Hill, 2005.
Strength of Materials — Popov, Pub. - PHI, New Delhi.

Hydraulic Machines — JagdishLal, Pub.- Metropolitan, Allahbad.

Strength of Materials - G.H. Ryder, Pub.- ELBS.

Hydraulic and Fluid Mechanics — Modi and Seth, Pub. — Standard Book House, New Delhi

L-T-P | Credits
ME-153A COMPUTER BASED ENGINEERING GRAPHICS

1-0-3 2

Unit-1:Geometrical construction of simple plane figure: Bisecting the line, draw perpendicular, parallel
line, bisect angle, trisect angle, construct equatorial triangle, square, polygon, inscribed circle ,Free hand
sketching, prerequisites for freehand sketching, sketching of regular and irregular figures, Drawing scales,
Engineering scale, graphical scale, plane scale, diagonal scale, comparative scale, scale of chord .
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Unit-2:Projection of points, lines and plane, Orthographic Projection ,Principle of projection, method of
projection, orthographic projection, plane of projection, first angle of projection, third angle of projection,
reference line A point is situated in the first quadrant, point is situated in the second quadrant, point is
situated in the third quadrant, point is situated in the fourth quadrant, projection of line parallel to both the
plane, line contained by one or both the plane, line perpendicular to one of the plane, line inclined to one
plane and parallel to other, line inclined to both the plane, true length of line,Missing views.

Unit-3:Orthographic projection of simple solid: Introduction, types of solid, projection of solid when axis
perpendicular to HP, axis perpendicular to VP, axis parallel to both HP and VP, axis inclined to both HP and
VP, Missing views.

Unit-4:Development of Solids and Isometric projection: Development of lateral surfaces of simple and
sectioned solids — Prisms, pyramids cylinders and cones. Development of lateral surfaces of solids with cut-
outs and holes, Principles of isometric projection — isometric scale —lIsometric projections of simple solids
and truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple vertical
positions and miscellaneous problems

Unit-5:Introduction to computer-aided drafting (CAD): Cartesian and Polar Co-ordinate system,
Absolute and Relative Coordinates systems: Basic Commands: Line, Point, Rectangle, Polygon, Circle, Arc,
Elipse, Polyline : Basic editing Commands: Basic Object Selection Methods, Window and Crossing
Window Erase, Move, Copy, Offset, Fillet, Chamfer, Trim, Extend, Mirror : Display Commands : Zoom,
Pan, Redraw, and Regenerate : Simple dimensioning and text, simple exercises.

Text and Reference books:

B. Agrawal and CM Agrawal, Engineering Drawing, Tata McGraw-Hill Publishing Company
Limited, 2008.

D. A. Jolhe, Engineering Drawing, Tata McGraw-Hill Publishing Company Limited, 2006.

K Venugopal, Engineering Drawing and Graphics, 2nd ed, New Age International, 1994.

L-T-P | Credits
PHB-101A APPLIED PHYSICS

4-0-0 4

Unit-1: Wave Optics-I
Interference: Interference of light and its necessary conditions, path & Phase difference for reflected
& transmitted rays, Interference in thin films (parallel and wedge shaped film), Newton’s rings.

Diffraction: Single, double and N- Slit Diffraction, Diffraction grating, Grating spectra, dispersive power,
Rayleigh’s criterion and resolving power of grating.
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Unit-2: Wave Optics-11
Polarization: Phenomena of double refraction, Nicol prism, Production and analysis of plane, circular and
elliptical polarized light, Retardation Plate (Quarter & Half).

,r

Laser: Spontaneous and stimulated emission of radiation, population inversion, construction and working of
Ruby, He-Ne lasers and laser applications.

Fiber Optics: Fundamental ideas about optical fiber, Propagation mechanism, Acceptance angle and cone,
Numerical aperture, Single and Multi ModeFibers

Unit-3: Dielectric

Dielectric Properties: Dielectric constant and Polarization of dielectric materials, Types of Polarization
(Polarizability). Displacement vector (D), Magnetic susceptibility, Relation between D, E And P,
ClaussiusMussoti Equation, Important applications of dielectric material.

Unit-4: Magnetic & Superconducting properties of matter
Magnetic Properties: Magnetization, Origin of magnetic moment, Dia, para and ferro magnetism,
Langevin’s theory for diamagnetic material, Applications of Magnetism.

Superconductors: Temperature dependence of resistivity in superconducting materials, Effect of magnetic
field (Meissner effect), Temperature dependence of critical field, Type I and Type Il superconductors.
Applications of Superconductors.

Unit-5: Relativistic Mechanics

Inertial & non-inertial frames, Michelson- Morley experiment, Einstein’s postulates, Lorentz transformation
equations, Length contraction & Time dilation, Addition of velocities; Variation of mass with velocity, Mass
energy equivalence.

TEXT BOOK
1. BrijLal and Subramanyam, “A Text Book of Optics” S. Chand & Co.
2. Modern Physics for Engineers — S.P.Taneja (R. Chand)
3. Engineering Physics — SatyaPrakash (PragatiPrakashan).

REFERENCE BOOKS

1. Sears, F.W., “Electricity and Magnetism”, Narosa

2. Arthur Beiser, “Perspectives of Modern Physics”, Tata McGraw Hill
3. AjoyGhatak ‘Optics’ Tata McGraw-Hill Education, 2005.

4. David Halliday, Robert Resnick and Jearl Walker, “Fundamentals of physics”, 4th edition.
5. David J. Griffiths, ‘Introduction to electrodynamics’ 3" edition, Prentice Hall
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L-T-P Credits
PHB-151A APPLIED PHYSICS LAB

0-0-2 1

LISTOF EXPERIMENTS

1. To find the wavelength of sodium light by Newton’s rings experiment.

2. To find the wavelength of various colors of white light with the help of a plane transmission
diffraction grating.

3. To find the refractive indexof a prism by using spectrometer.

4. To determine the cauchy’s constant (A & B) of a prism by using spectrometer.

5. To find the resolving power of a telescope.

6. To find the velocity of ultrasonic waves in non-conducting medium by piezo-electric method.

7. To find the specific rotation of sugar solution by using a Polarimeter.

8. To find the frequency of A.C. mains by using electric vibrator.

9. To find the wavelength of sodium light by Fresnel’s bi-prism experiment.

10. To verify inverse square law.
11. To determine the capacity of a capacitor (unknown) by using flashing & quenching method.
TEXT BOOK
1. Worshnop, B. L. and Flint, H. T. “Advanced Practical Physics”, KPH
REFERENCE BOOKS
1. Gupta, S. L. & Kumar, V. “Practical Physics”, PragatiPrakashan
2. Chauhan& Singh, “Advanced Practical Physics Vol. I & II”, PragatiPrakashan.

3. Advanced Practical Physics; Worsnop and Flint, Methuen & Co., London,

L-T-P | Credits

MA-101A APPLIED MATHEMATICS-I
4-0-0 |4

Unit-1: MATRICES AND ITS APPLICATIONS: Elementary transformations; inverse of the matrix
using elementary transformation; normal form of a matrix; rank of a matrix; solution of simultaneous linear
equations; linear dependence and independence of vectors; linear and orthogonal transformations; eigen
values, eigen vectors and properties; Cayley-Hamilton theorem and its applications; diagonalization of
matrices.
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Unit-2:INFINITE SERIES: Convergence and divergence; comparison test;D’Alembert’s ratio
test;Cauchy’s root test;Raabe’s test; logarithmic test;Gausstest;Cauchy’s integral test;Leibnitz’s alternate
series test; absolutely convergent; conditionally convergent.

Unit-3:CALCULUS OF SINGLE VARIABLE: Successive Differentiation and Leibnitz theorem Taylor’s
series and Maclaurin’s series; asymptotes; curvature.

Unit-4: CALCULUS OF SEVERAL VARIABLES:Functions of two or more variables; partial
derivatives; total differential and differentiability; derivative of composite and implicit functions;Jacobians.
Homogeneous functions and Euler’s theorem;Taylor’s series for functions of two variables; maxima-minima
of function of two and three variables, Lagrange’s method of undetermined multipliers; differentiation under
integral sign.

Unit-5: MULTIPLE INTEGRATIONS: Double integral; change of order of integration; double integral
in polar co-ordinates. Triple integration; change of variable. Application of double integral to find area
enclosed by plane curves and volume of solids of revolution; volume of solid; beta & gamma functions
and relationship between them.

TEXT BOOK:
Grewal, B.S., “Higher Engineering Mathematics”, 41% Edition,2010,Khanna Publishers.

REFERENCE BOOKS

. Kreyszig, E., “Advance Engineering Mathematics”, 10" Edition, 2011,Wiley India Publishers, New Delhi
. Weir, M. D., Hass, J. and Giordano, F. R., “Thomas Calculus”, 11" Edition, 2012, Pearson Education.

3. Jain, RK. and Iyengar, S.R.K., “ Advance Engineering Mathematics” ,3™ Edition,2002,

Narosa Publishing House New Delhi.

4.  Dass, HK., “Higher Engineering Mathematics”,10" Edition, 2008, S. Chand & Company

Ltd.

5 *“Higher Engineering Mathematics” by H.C Taneja

L-T-P | Credits
4-0-0 3

MA-102A APPLIED MATHEMATICS-II

Unit-1: ORDINARY DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS:Exact differential
equations; application of differential equations of first order and first degree to simple electrical circuits;
Newton’s law of cooling. Linear differential equations of second and higher order; complete solution;
method to find C.F.; method to find P.l. ; method of variation of parameters to find P.I.; Cauchy’s linear
equations and its solutions;

Unit-2: PARTIAL DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS: Formation; solution of
partial differential equations in ordinary cases; different solutions of partial differential equations; types of
first order non-linear partial differential equations; Charpit’s method; Application to wave equation; one
dimensional heat equation.

Unit-3: LAPLACE TRANSFORMS AND ITS APPLICATIONS: Laplace transform (LT) of elementary
functions; properties of LT; existence conditions of LT; LT of derivatives; LT of integrals; LT of the
function multiplication by t; LT of the function division by t; inverse LT’s; LT of convolution of two
functions; periodic function and its LT; Laplace transform of unit step function; unit impulse (direct-delta)
function.
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Unit-4: FOURIER SERIES:Euler’s formula; conditions for a Fourier expansion; change of interval;Fourier
expansion of odd and even function;Fourier expansion of square wave, rectangular wave, saw-toothed wave,
half and full rectified wave functions; half range sine and cosine series

Unit-5: VECTOR CALCULUS :Scalar and vector point functions; gradient of a scalar field and its
physical interpretations; divergence of vector field and its physical interpretations; curl of a vector field and
their physical interpretations. Application of Green’s theorem, Stoke’s theorem and Gauss theorem (without

proof)

TEXT BOOK:
1. Higher Engineering Mathematics: B. S. Grewal

REFERENCES:

1. Higher Engineering Mathematics: H.C. Taneja

2. Higher Engineering Mathematics: B. V. Ramana

3. Differential and Integral Calculus: Piskunov

4. Advanced Engineering Mathematics: Jain and lyenger
5. Advanced Engg Mathematics: Michael D. Greenberg
6.Advanced Engineering Mathematics: E. Kreyszig

L-T-P Cr
3-0-0 3

CSB-101A COMPUTER PROGRAMMING

Unit-1: INTRODUCTION TO COMPUTER SYSTEM: Computer Fundamentals: Definition, Block
Diagram along with Computer components, Characteristics & classification of computers, hardware &
software, types of software, Introduction to Compiler, Assembler, and Interpreter, Operating System,
Definition, functions, data representation — bits and bytes and operations of data, radix number system —
decimal, binary, octal, hexadecimal numbers and their inter conversions, representation of information
inside the computers.

Unit-2: BASICS OF PROGRAMMING AND OVERVIEW OF C PROGRAMMING: Programming
Fundamental, Problem definition, Algorithm, Flow charts and their symbols Types of programming
languages, Translators, Introduction to C, Structure of C program, C character set, Identifier and Keywords,
Data types, constants, variables, Declaration, expressions, statements, Symbolic constants, type conversion,
Types of operators, Input and output functions in C, header files, common programming errors, Control
Statements, Sequencing, Selection, Condition and iteration.

Unit-3: COMPOSITE DATA TYPES: Declaring, Referencing and initializing arrays, array subscript,
using for loop for sequential access, multi-dimensional array, String basics string library functions,
assignment and substring, concatenation, string comparison. Declaration and Initialization of structure,
structure within structure, Array of structure

Unit-4: FUNCTIONS AND POINTERS: Definition of function, function prototype, Purpose of main
function, passing parameters, Scope of function, recursion, Call by value and reference, Types of storage
classes, Scope of variable: Global and local, static variables, Recursion.. Pointer variables, initializing
pointers, pointer operators, pointer expressions, pointers and arrays, pointer and functions,

Department of Computer Science & Engineering, Scheme w.e.f. Academic Year 2016 - 17



)

‘ ‘.
LINGAYA'S _

UNIVERSITY

chooscrokn

,r

-

Unit-5: DYNAMIC MEMORY ALLOCATION AND FILE PROCESSING: C's dynamic allocation
functions.Streams and file types, opening and closing a data file, input and output operations, text mode
versus binary mode, formatted input output operations with files, random access to files.

Reference Books :-

1. Programming in C by Schaum Series, McGraw Hills Publishers, New Delhi.

2. Let Us C by YashwantKanetkar; BPB Publication, New Delhi.

3. Exploring C by YashwantKanetkar; BPB Publications, New Delhi.

4. Application Programming in C by RS Salaria, Khanna Book Publishing Co. (P) Ltd., New Delhi.
5. Programming in C by R Subburaj, Vikas Publishing House Pvt. Ltd., Jangpura, New Delhi.

6. Programming with C Language by C Balaguruswami, Tata McGraw Hill, New Delhi.

7. Programming in C by BP Mahapatra, Khanna Publishers, New Delhi

CSB -151A COMPUTER PROGRAMMING LAB | L-T-P CR
0-0-2 1

LIST OF EXPERIMENTS
SEQUENTIAL CONTROL STATEMENTS

1 Write a program to Print HELLO

2 Write a program to add two numbers

3 Write a program to calculate simple interest

4 Write a program to calculate average of three numbers

5 Write a program to swap two numbers

6 Write a program to illustrate mixed data types

7 Write a program to calculate area and circumfrenceof circle
8 Write a program to evaluate a polynomial expression

9 Write a program to add digits of a four digit number

10 Write a program to check whether the person if eligible for voting or not
CONDITIONAL CONTROL STATEMENTS

11 Write a program to find gratest of two numbers

12 Write a program to find out which type of triangle it is

13 Write a program to find out greatest of three numbers

14 Write a program to evaluate performance of the student
Department of Computer Science & Engineering, Scheme w.e.f. Academic Year 2016 - 17
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15 Write a program to make a basic calculator

,r

LOOP CONTROL STATEMENTS

16 Write a program to print fibonacciupto the given limit

17 Write a program to find the sum of digits of a number

18 Write a program to find factorial of a number

19 Write a program to print table of any number
ARRAYS AND STRINGS

20 Write a program to enter the elements in a one dimensional array

21 Write a program to find the sum and average of five numbers

22 Write a program to sort the array elements

23 Write a program to enter the marks of 50 students an calculate the average

24 Write a program to add 2 matrix

25 Write a program to multiply 2 matrices

26 Write a program to calculate the length of string

27 Write a program to concatenate 2 strings

28 Write a program to reverse the string

29 Write a program to count the numbers of characters in a string

30 Write a program that converts lower case characters to upper case

31 Write a program without using predefined functions to check whether the string is palindrome or not
FUNCTIONS

32 Write a program using function to find the largest of three numbers

33 Write a program using function to swap two numbers using call by value

34 Write a program using function to swap two numbers using call by refrence

35 Write a program using function to sum the digits of a number

36 Write a program to calculate factorial of a number using recursive function

37 Write a program to print first n fibonacci using recursive function
POINTERS

38 Write a program to illustrate the concept of chain of pointers
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39 Write a program to calculate the area and perimeter of circle using pointers

,r

40 Write a program to find largest of three numbers
STRUCTURES

41 Write a program to read an employee record using structure and print it

42 Write a program to prepare salary chart of employee using array of structures
FILE HANDLING

43 Write a program to Create a file and store text and display the content.

LTP Cr
ENA-101A COMMUNICATION SKILLS-1

3-0-0 3

UNIT 1: Communication and its elements: An introduction to the need of communication competency;
Role of vocabulary in effective communication; Word formation;A set of selected 50 synonyms, antonyms,
homonyms & homophones; suffixes & prefixes

UNIT 2: Listening and Reading Skills: Listening comprehension & reading comprehension; Listening to
recorded speeches, TV News and other audio materials to test listening comprehension with given exercises.

UNIT 3: Writing Skills: Ad Creation; Slogan making; Picture composition; Expanding hints, proverbs;
Movie review.

UNIT 4: Letter writing: Types of letter writing; Structure & Lay out; Leave application; Letter of enquiry
& response with respect to educational & official matters; Informal letter expressing or discussing social or
educational issues.

UNIT5: Spoken Skills: Introduction to oral communication; Importance of Pronunciation; Importance of
phonetics; Usage of Phonetics; Types of Conversation; Strategies for effective conversation for social and
official interaction; Developing conversation on topics of current importance. Soft Skills Non-verbal
Importance of Body Language and its usage to communicate better.
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ENA-151A COMMUNICATION SKILLS LAB-1

LTP Cr

0-0-2 1

©ooN Ok wN

LIST OF EXPERIMENTS

English Edge Self Learning Basics — Each module should be cleared systematically and star the
intermediate as time permits as time permits. Students are free to go at their pace with the module even
away from the campus.

Conversation ability to converse in given situations

Listening comprehension (Speeches, Dialogues, Narrations)

Discussion on the various topics- Group Discussion

Oral presentation of views / ideas based on the given picture/ hint

Role Play to develop a co-ordination between action and dialogue.

JAM

Extempore Speeches

Turncoat Speeches

10. Building a Story from a given beginning/ starting line

ENA-102A COMMUNICATION SKILLS-2

LTP Cr

3-0-0 3

Unit 1: Vocabulary:-One word substitution, words often confused, Phrasal verbs & idioms & foreign
words & phrases (30 each) and their usage in sentences.

Unit 2: Applied Grammar:- Parts of speech — conversion and usage; Rules of concord: grammatical
and notional Concord ,Types of sentences, conditional sentences, Sentence correction with respect to
Parts of speech, tenses & types of sentences, principle of subject &verb.

Unit3:- Technical Writing:-Resume Writing (interview skills), Report writing, Types of report
including press report by individual — students.

Unit 4:-Reading Comprehension:-Comprehending selected prose & poem, unseen passages and
preparing précis, Note making,Frankenstein - Merry Shelley

Unit 5: Business correspondence:-Format of Business letter writing, Strategies for effective letter
writing; Letter of business enquiry, complaint, adjustment and placing order.

Prescribed Text book

1. Technical Communication Principles & Practice (2" Ed.) by Meenakshi Raman &Sangeeta Sharma
published by Oxford University

2. The Functional Aspects of Communication Skills by Dr.Prajapati Prasad published by S.K.Kataria&
Sons

3. Business Communication by K.Sundar& A Kumara Raj published by Vijay Nicole Imprints Pvt Ltd.
Chennai

SUGGESTEDREADING:
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Language in Use (Upper intermediate Level, Adrian Doff Christopher Jones, Cambridge University Press
Common Errors in English, AbulHashem, Ramesh Publishing House, new Delhi.
Objective  English, Tata Mc. Graw Hill Publishing Company Ltd., New Delhi.
poken English for India, R.K. Bansal& J.B. Harrison, Orient Longman, Delhi.
The sounds of English, Veena Kumar, Makaav Educational Software, New Delhi.

English Phonetics & Phonology, P. Roach, Cambridge University Press, London.

ENA-152A COMMUNICATION SKILLS LAB-2 IO‘(-)I-ZP i:r

10.

LIST OF PRACTICAL

Listening Skills: Listening to the Audio clips of important speeches; conducting a discussion on the
listened content; writing & presenting the content of the speech / conversation. ( Speeches are saved
in the system)

JAM - Train the student to speak on the topic with clarity and confidence. They may be given
sometime to write down the points and then to present it in front of the class.

Reference Work: Students are given topics of current importance and are asked to collect
information from the Internet and to share it infront of the class. A creative teacher can develop a
good discussion on the topic. Suggested topics:- CBCS System by the UGC; Need of foreign
language proficiency; Career opportunities for a B.Tech. degree holder; Information on
CAT,GMAT, GRE etc.

News Paper Reading: Reading online news paper; encouraging students on how to catch the
headlines and to develop conversation on topics of greater significance.

Extempore Speech: Discuss the rules for effective Extempore speech; differentiate it from
Elocution; conduct extempore speech on topics from daily life.

GD - Give clear idea about the rules and purpose of GD, give a video clip on GD and discuss the
merits and demerits, start with the most comfortable topic like the discussion on the popularity of a
movie or some topics which they all are very familiar with, give correct feedback ; ensure the
participation of each student.

Interpretation — Show video clips of cartoons / some interesting pictures and make students express
their feelings orally in simple sentences. Make each student interpret the same picture and let them
enjoy the variety of ideas. They have to record their thoughts in paper.

Discussion — Conduct discussion on the prescribed soft skills and let them do case studies and share
their observations from the prominent corporate offices; Make them realize the importance of those
soft skills in their personal life.

Presentation — Discuss the presentation skills and assign the students with topics for effective
presentation.

Conversation ability:- Develop lively and meaningful conversation in pairs or in group. Let them
practice writing down the conversation exchanges

CEA-101A ENVIRONMETAL SCIENCE AND ECOLOGY

LTP Cr

2-0-0 2
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Unit-1: THE MULTIDISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES: Basic definitions
related to environment; Scope, vis-a-vis environmental science and environmental engineering; a uses of
environmental degradation, atmospheric composition and associated spheres, habitat and climate; objective,
goals and principals involved in environmental education, environmental awareness, Environmental ethics,
environmental organization and their involvement.

Unit-2:NATURAL RESOURCES: Renewable and non-renewable resources; forest resources, over-
exploitation, and deforestation / afforestation; water resources, impact of over-utilization of surface and
ground water, floods, drought, conflicts over water, dams; mineral resources: dereliction of mines,
environmental effects of extracting and using mineral resources; Food resources, modern agriculture and its
impact, problem associated with fertilizer and pesticide, water logging, salinity ; energy resources,
renewable, non-renewable energy sources, solar energy, wind energy, hydro energy, biomass energy,
geothermal energy, nuclear energy and its associated hazards; land as a resource, land degradation, man
induced landslides, soil erosion and desertification.

Unit-3:ECOSYSTEMS: Concept of an ecosystem, structure and function of an ecosystem, producers,
consumers and decomposers, energy flow in the ecosystem, ecological succession, food chains, food webs
and ecological pyramids; characteristic features, structure and function of the following ecosystem -forest
ecosystem, grassland ecosystem desert ecosystem and aquatic ecosystems.

Unit-4:BIODIVERSITY AND ITS CONSERVATION: Bio-geographical classification of India;
biodiversity at global, national and local levels, India as a mega-diversity nation, hot-spots of biodiversity;
value of biodiversity-consumptive use, productive use, social, ethical aesthetic and option values; threats to
biodiversity; conservation of biodiversity: in-situ and ex-situ conservation of biodiversity.
Unit-5:ENVIRONMENTAL POLLUTION: Causes, effects and control measures of air pollution, water
pollution, soil pollution, marine pollution, noise pollution, thermal pollution; solid waste management, e-
waste management; disaster management —floods, earthquake, cyclone and landslides.

TEXT BOOK
Kaushik, Anubha, and Kaushik, C.P., “Perspectives in Environmental Studies”, 4th Edition,
New Age International Publishers, 2004

REFERENCE BOOKS
1. Agarwal, K.C., “Environmental Biology”, 2nd Edition, Nidhi Publ. Ltd., Bikaner, 2001.
2. BharuchaErach, “The Biodiversity of India”, 2nd Edition, Mapin Publishing Pvt. Ltd., 2006.
3. Brunner R. C., “Hazardous Waste Incineration”, 1st Edition McGraw Hill Inc., 1989.
4. Clark R.S., “Marine Pollution™, 1st Edition Clanderson Press Oxford, 1989

LTP Cr
EL-101A | BASICS OF ELECTRICAL & ELECTRONICS ENGG.

3-0-0 3

Unit-1:DC NETWORK THEOREMS: Ohm’s law; Voltage and current sources; Series parallel Circuits;
Network Teminology; Kirchoff’s laws; Network Simplification by using Loop method and Nodal method;
Superposition Theorem; Thevenin’s theorem; Norton’s theorem, Maximum Power Transfer theorem; Star to
Delta and Delta to Star transformation.

Unit-2:SINGLE PHASE &THREE PHASE AC CIRCUITS: AC Terminology; Derivation of RMS and
maximum value of alternating current and voltage; Form factor and peak factor; Behavior of pure R, L & C
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components in ac circuits; single phase series R-L, R-C, R-L-C circuit; Introduction to resonance; Merits &
Demerits of three phase system over single phase system;Three phases interconnection using star and Delta
arrangement;Measurement of power using 2-wattmeter method.

Unit-3:BASICS OF ELECTRICAL MACHINES: Construction and operation of dc machines (both dc
generator and motor); emf equation of dc generator; starting and speed control of dc motor; Necessity of
starters in dc motors; Transformers- basic principle, its emf equation, operation of ideal & non-ideal
transformer with Phasor diagrams, power losses, efficiency; introduction to auto-transformer.
Unit-4:DIODES & TRANSISTORS: Depletion layer; Barrier potential; Forward and reverse biasing of pn
junction didode; switching Characteristics of p-n junction diode; zener diode; basic theory of operation of
PNP and NPN transistor-VI characteristics; CB; CE and CC configuration; different biasing techniques.

Unit-5:FIELD EFFECT TRANSISTOR AND THYRISTOR FAMILY: : Introduction of FET ; Theory of
operation; JFET Parameters; and JFET Amplifiers. MOSFET: Introduction;theory of operation; MOSFET
parameters; application, different biasing techniques of FET. Introductory idea of multistage and feedback
amplifiers; Introduction to Thyristor Family (SCR).

TEXT BOOK

1. Gupta, J.B. “Electrical Technology”, 2nd Edition, Katson Publication, 2007
2. Boylestad and Nashelsky, “Electronic Devices and Circuits”, 4th Edition, Pearson Education, 1999.

REFERENCE BOOKS

1. Leonard S. Bobrow, “Fundamentals of Electrical Engineering”, 2nd Edition, Oxford University Press,
2005

2. Kothari and Nagarath, “Basic Electrical Engg.”, 2nd Edition, Tata McGraw Hill
3. Malvino, “Electronic Principles”, 5th Edition, Tata McGraw Hill, 2004.
4. Millman and Halkias, “Electronic Devices and Circuits”, 2nd Edition, Tata McGraw Hill, 2000

BASICS OF ELECTRICAL & ELECTRONICSENGG. |[LTP Cr

EL-151A LAB 0-0-2 1

LIST OF PRACTICALS

1. To verify KCL and KVL in a given DC circuit.

2.To verify Thevenin’s and Norton’s Theorems.

3.To verify maximum power transfer theorem in D.C Circuit.

4.To verify Reciprocity and Superposition theorems on Dc circuit.

5.To study frequency response of a series & parallel R-L-C circuit and determine its resonant frequency.

6. To perform direct load test of a transformer and plot its efficiency Vs load characteristic.
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7.. To study V-I characteristics of diode; and its use as a capacitance.

8. Study of the characteristics of transistor in Common Base configuration.

9. Study of the characteristics of transistor in Common Emitter configuration.

10. Study of V-I characteristics of a photo-voltaic cell.

REFERENCE BOOKS

1. Theraja, B.L. “Electrical Technology Vol I & 11, S. Chand Publications, 2005

2. Kothari and Nagarath, “Basic Electrical Engg.”, 2nd Edition, Tata McGraw Hill, 2002

3. Del Torro Vincent, “Electrical Engineering Fundamentals”, 2nd Edition, Prentice Hall of India,
1994.

4. Cathey, J.J. and Naser, S.A.“Basic Electrical Engg.”, 2nd Edition, Schaum

5.

CHB-101A APPLIED CHEMISTRY LTP Cr

4-0-0 4

Unit-1: Phase Rule:Terminology, Definition of phase rule, Derivation of phase rule equation, One
component system (H20 system and CO2 system ), two components system, Simple eutectic system ( Pb
— Ag), Pattinson’s Process, congruent system ( Zn — Mg ), incongruent system(Na-K system), Merits
and demerits of phase rule.

Unit-2: Thermodynamics: Second law of thermodynamics, entropy change for reversible & irreversible
processes, entropy change for ideal gas, variation of free energy with temperature & pressure, Gibbs-
Helmholtz equation, Clapeyron- Clausius equation & it’s integrated form

Unit-3:Corrosion and its prevention: Definition, Types of corrosion: Dry, wet corrosion (rusting of
iron), galvanic corrosion, differential aeration corrosion, stress corrosion. Factors affecting corrosion,
preventive measures (proper design, Cathodic and Anodic protection, sacrificial protection and barrier
protection), Soil Corrosion.

Unit-4: Lubrication and Lubricants: Introduction, mechanism of lubrication, Classification of
lubricants, (Solid, semi-solid, liquid , emulsion & synthetic lubricants), Properties of lubricants (Flash &
Fire point, Saponification number, lodine value , Viscosity and Viscosity index Aniline point, Cloud
point and pour point, corrosive tendency, decomposition stability).

Unit-5: Qualitative aspects of water: Sources of water, hardness of water and its Determination,
(EDTA method), alkalinity of water and its determination, Related numerical problems, scale and sludge
formation, Boiler corrosion & caustic embrittlement. Desalination: RO method &electrodialysis.
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Softening of water: Zeolite method. lon exchange method: Demineralized and mixed bed
demineralized method.

CHB-151A APPLIED CHEMISTRY LAB LTP Cr
0-0-2 1
LIST OF PRACTICALS
(N Determination of Ca++ and Mg++ hardness of water using EDTA solution
(i) Determination of alkalinity of water sample using phenolphthalein & methyl orange.
(iii)  To find out the melting point & eutectic point for a two component system by using method
of cooling curve.
(iv)  Determination of viscosity of lubricating oil by Redwood Viscosity ( No. 1).
(v) To Prepare Phenol — formaldehyde and Urea formaldehyde resin.
(vi)  To find out saponification value of given oil.
(vii)  To determine TDS of Water samples of different sources.
(viii)  To determine of concentration of given KMnQO4 solution using spectrophotometer.
(ix) To  determine the strength of HCI solution by titrating  against
NaOHSolutionconductometerically .
(x) To determine the Na*and K* ions with the help of flame photometry
ME-152A WORKSHOP PRACTICE I60T4P 2Cr

1.MACHINE SHOP

Step turning & Taper turning Operation

Exercise 1

To obtain required diameters (steps) on a cylindrical work piece with the given lengths.

Shoulder Turning

Exercise 2

To obtain required diameters on a cylindrical work piece with the given dimensions.

2. CARPENTARY SHOP

Dove Tail Lap Joint

Exercise 3

To make a dovetail lap joint.

Cross Half Lap Joint

Exercise 4

To make a Cross Half Lap Joint

3. SHEET METAL SHOP

Exercise 5

To make a funnel using G.1 Sheet as per dimensions provided.
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Exercise 6
To make a Square box using G.I Sheet as per the dimension.

4. WELDING SHOP

Exercise 7
To make a single v-butt joint, using the given mild steel pieces of and by arc welding.

Exercise 8
To make a T- joint using the given mild steel pieces and by arc welding.

5. FOUNDARY SHOP
MOULD FOR A SOLID

Exercise 9
To prepare a sand mould, using the given Single piece pattern.

Exercise 10
To prepare a sand mould, using the given Split piece pattern.

ME-154 A BASIC OF MECHANICAL ENGINEERINGLAB  |[LTP Cr

0-0-4 2

LIST OF EXPERIMENTS

(1) To study the single start worm and worm wheel and find M.A, V.R and minimum effort to overcome
the friction.

(2) To study the double start worm and worm wheel and find M.A, V.R and minimum effort to
overcome the friction.

(3) To study the triple start worm and worm wheel and find M.A, V.R and minimum effort to overcome
the friction.

(4) To study the single purchase winch crab and find M.A, V.R and minimum effort to overcome the
friction.

(5) To study the double purchase winch crab and find M.A, V.R and minimum effort to overcome the
friction.

(6) To study the compound screw jack and find M.A, V.R and minimum effort to overcome the friction.

(7) To perform the tensile test on UTM.

(8) To measure the brake horse power of an engine with the rope brake dynamometer .

(9) To study the construction and working 2-stroke petrol/diesel engine.

(10)To study the construction and working 2-stroke petrol/diesel engine.

LTP Cr

CS-201 A DATA STRUCTURE AND ALGORITHMS 200 4

OBJECTIVE: To relay the theoretical and practical fundamental knowledge of most commonly used
algorithms.
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PRE-REQUISITES: Knowledge of basic computer programming

1.

INTRODUCTION TO DATA STRUCTURES AND RUNNING TIME: Definition of data
structures and abstract data types; linear vs. non-linear data structure; primitive vs. non-primitive
data structure; static and dynamic implementations; arrays, 1,2-dimensional arrays, insertion &
deletion in 1-D array; examples and real life applications. Time complexity; Big Oh notation;
running times; best case, worst case, average case; factors depends on running time; introduction
to recursion.

. STACKS AND QUEUES: Stacks: definition, array based implementation of stacks,; examples:

infix, postfix, prefix representation; conversions, applications; definition of queues, circular
queue; array based implementation of queues.

LINKED LISTS: Lists; different type oflinked Lists; implementation of singly linked list, linked
list implementation of stacks and queues; implementation of circular linked list; implementation of
doubly linked list, applications.

TREES AND GRAPHS: Definition of trees and binary trees; properties of binary trees and
implementation; binary traversal pre-order, post-order, in-order traversal; binary search trees:
searching,insertion & deletion. Definition of undirected and directed graphs; array based
implementation of graphs; adjacency matrix; path matrix implementation; linked list
representation of graphs; graph traversal: breadth first traversal, depth first traversal,
implementations and applications.

SORTING AND SEARCHING ALGORITHMS: Introduction, selection, insertions, bubble sort,
efficiency of above algorithms; merge sort, merging of sorted arrays and algorithms; quick sort
algorithm analysis, heap sort,searching algorithms: straight sequential search, binary search
(recursive & non-recursive algorithms)

TEXT BOOK

1.Langsam, Augentem M.J. and Tenenbaum A. M., —Data Structures using C & C++l, Prentice Hall of
India, 2009.

2. R. S.Salariya, Data Structure and Algorithm, Khanna Publications.

REFERENCE BOOKS

1. Aho A. V., Hopcroft J. E. and Ullman T. D., —Data Structures and Algorithmsl, Original Edition,
Addison-Wesley, Low Priced Edition, 1983.

Horowitz Ellis and S ahni S artaj, —Fundamentals of Data Structuresl, Addison-Wesley Pub, 1984.
Horowitz, S ahni and Rajasekaran, —Fundamentals of Computer Algorithmsl 2007.

Kruse Robert, —Data Structures and Program Design in Cl, Prentice Hall of India, 1994

Lipschetz Jr. Seymour, —Theory & Problems of Data Structuresl, S chaum ‘s Outline, Tata McGraw
Hill

Weiss Mark Allen, —Data Structures and Algorithms Analysis in Cl, Pearson Education, 2000

Corm en T .H .et al., —Introduction to Algorithmsl, 2nd Edition, Prentice Hall of India, 2001.
Dasgupta Sanjay, Christos P. and VaziraniUmesh, —Algorithmsl, Tata McGraw Hill, 2008

agrwd

o N

LTP Cr

CS-202 A PROGRAMMING LANGUAGES

300 3

OBJECTIVE: This subject focuses on the fundamental concepts that underlie programming language
syntax and semantics through a comparative study of several languages and their features; to learn several
new programming language features and paradigms.
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PRE-REQUISITES: Knowledge of data structures, microprocessors and interfacing

1.

INTRODUCTION: Syntactic and semantic rules of a Programming language; Characteristics of a good
programming language; Programming language translators compiler and interpreters; Elementary data
types — data objects, variable &constants, data types; Specification  &implementation of elementary
data types; Declarations; type checking & type conversions; Assignment & initialization; Numeric data
types; enumerations, Booleans & characters.

STRUCTURED DATA OBJECTS &PROGRAMMER DEFINED DATA TYPES: Structured
data objects & data types; specification &implementation of structured data types; Declaration &
type checking of data structure; vector & arrays; records; Character strings; variable size data
structures; Union, pointer &programmer defined data objects; sets; files.Evolution of data type
concept; abstraction, encapsulation & information hiding; Subprograms; type definitions; abstract
data types.

SEQUENCE CONTRO: Implicit & explicit sequence control; sequence control within
expressions; sequence control within statement, Subprogram sequence control: simple call return,
recursive subprograms; Exception & exception handlers; co routines.

DATA CONTROL &STORAGE MANAGEMENT: Names & referencing environment; static &
dynamic scope; block structure; Local data & local referencing environment; dynamic & static
scope; Parameter transmission schemes; Major run time elements requiring storage; programmer
and system controlled storage management & phases; Static storage management; Stack based
storage management; Heap storage management; variable & fixed size elements.

PROGRAMMING LANGUAGES: Introduction to procedural, non-procedural, structured,
functional and object oriented programming language; Comparison of C & C++ programming
languages.

TEXTBOOK :-

1. Pratt and Zelkowitz, —Programming Languages: Design and Implementationl, 4th edition, Prentice
Hall, 2001

REFERENCES:-

1. Tucker Allen & Noonan Robert, —Programming Languages — Principles and Paradigmsl, Tata
McGraw Hill, 2006

2. Ellis Horowitz, —Fundamentals of Programming languagesl ,Galgotia Publications/ Springer
Verlag, 1984

3. Ghezzi C., —Programming Languages Conceptsl, 3rd ed., Wiley Publications, 1997.

LTP Cr

CS-203 A DISCRETE STRUCTURE 300 3

OBJECTIVE: To lay mathematical foundation for the fundamentals of various computational structures
such as Boolean algebra, propositional logic, graph and trees.
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PRE-REQUISITES: Knowledge of Data Structure

1. SET THEORY: Introduction to set theory; set operations; algebra of sets: duality, finite and infinite
sets, classes of sets, power sets, multi sets, Cartesian product, representation of relations, types of
relation, equivalence relations and partitions, partial ordering relations and lattices; function and its
types, composition of function and relations; cardinality and inverse relations.

2. PROPOSITIONAL CALCULUS AND TECHNIQUES OF COUNTING: Basic operations: AND
(A), OR (V), NOT (~), truth value of a compound statement, propositions, tautologies, contradictions,
Permutations with and without repetition, combination.

3. RECURSION AND RECURRENCE RELATION: Polynomials and their evaluation; sequences,
introduction to AP, GP and AG series, partial fractions; linear recurrence relation with constant
coefficients; homogeneous solutions, particular solutions, total solution of a recurrence relation using
generating functions.

4. ALGEBRIC STRUCTURES: Definition and examples of a monoid, semigroup, groups and rings;
homomorphism, isomorphism and auto morphism; subgroups and normal subgroups; cyclic groups,
integral domain and fields; co-sets; Lag range‘s theorem

5. GRAPHS: Introduction to graphs, directed and undirected graphs; homomorphic and isomorphic
graphs; subgraphs; cut points and bridges; multigraph and weighted graph; paths and circuits, shortest
path in weighted graphs; Eulerian path and circuits, Hamilton paths and circuits; planar graphs; Euler‘s
formula.

TEXT BOOK
Liu C. L., —Elements of Discrete Mathematicsl, McGraw Hill, 1989

REFERENCE BOOKS

Johnson Bough R., —Discrete Mathematicsl, 5th Edition, Pearson Education, 2001
Graham Ronald, Knuth Donald E. and Patashik Oren, —Concrete Mathematics: A Foundation for
Computer Sciencel , Addison-Wesley, 1989
3. Gersting Judith L., —Mathematical Structures for Computer Sciencel, Computer Science Press, 1993
4. Chtewynd A. and Diggle P.. , Discrete Mathematicsl , Modular Mathematics Series, Edward
Arnold, London, 1995
5. Lipshutz S ., —S chaums Outline series: Theory and problems of Probabilityl, McGraw Hill
Singapore, 1982
Kolm an B. and Busby R. C., —Discrete Mathematical Structuresl, Prentice Hall of India, 1996
Trembley and Manohar, —Discrete Mathematical Structures with Applications to Com putersl,
McGraw Hill, 1995
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OBJECTIVE

To provide knowledge about various organizations and management information systems, keeping in
view the aspects of share ability, availability, evolvability and integrity
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PRE-REQUISITES

Knowledge of data structures, discrete mathematical structures

1.

INTRODUCTION: What is database, Purpose of database system; advantages of using DBMS;
database concept and architecture; data abstraction; data models; instances and schema; data
independence; schema architecture; database languages; database administrator; database users

DATA MODELING: Entity sets attributes and keys, relationships (ER); database modeling using
entity; type role and structural constraints, weak and strong entity types; enhanced entity-
relationship (EER), ER diagram design of an E-R database schema; specialization and
generalization

RELATIONAL MODEL: Relational model: relational model -basic concepts, enforcing data
integrity constraints, Relational algebra: introduction, Selection and projection, set operations,
renaming, Joins, Division, syntax, semantics. Operators; extended relational algebra operations,
Calculus: Tuple relational calculus, Domain relational Calculus; Codd's rules.

DATABASE DESIGN AND SQL: Database design process; relational database design,
anomalies in a database; functional dependencies membership and minimal covers normal forms,
multi-valued dependencies, join dependencies, inclusion dependencies; reduction of an E-R
schema to tables; effect of de-normalization on database performance, Query-by-example (QBE),
Introduction to SQL, basic queries in SQL, advanced queries in SQL, functions in SQL; basic data
retrieval, aggregation, categorization, updates in SQLS; views in SQL.

TRANSACTION PROCESSING: Desirable properties of transactions, implementation of
atomicity and durability; reconsistent model, read only and write only model; concurrent
executions, schedules and recoverability; serializability of schedules concurrency control;
serializability algorithms; testing for serializability; precedence graph; concurrency control,
deadlock handling - detection and resolution.

TEXT BOOK

1. Silberschatz A., Korth H. F. and Sudarshan S., “Database System Concepts”,6th edition,
McGraw-Hill, International Edition,2010
2. Steven Feuerstein, Bill Pribyl , “Oracle PL/SQL”, O'Reilly Media , 4th Edition, 2005

REFERENCE BOOKS:

1. Desai Bipin, “Introduction to Database Management System”, Galgotia Publications, 1991

2. Elmasri R. and Navathe S. B., “Fundamentals of Database Systems”, 6th edition, Addison-Wesley,
Low Priced Edition, 2010

3. Date C. J., “An Introduction to Database Systems”, 8th edition, Addison-Wesley, Low Priced

Edition, 2003

Date C. J. and Darwen H., “A Guide to the SQL Standard”, 4th edition, Addison-Wesley, 2003

Hansen G. W. and Hansen J. V., “Database Management and Design”, 2nd edition, Prentice- Hall of

India, Eastern Economy Edition, 1999

6. Majumdar A. K. and Bhattacharyya P., “Database Management Systems”, 5th edition, Tata
McGraw- Hill Publishing, 1999

7. Looms, “Data Management & File Structure”, Prentice Hall of India, 1989.

o ks
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OBJECTIVE Modern world deals with digital conditioning of various signals. Digitally manipulating
signals or using digital circuits have a lot of advantages in terms of accuracy etc. This subject introduces
concept of basic digital electronics: gates; combinational and sequential circuits and their designing.

I. INTRODUCTION OF GATES, COMBINATIONAL DESIGN BY USING GATES AND
SIMPLIFICATION :Digital signal; logic gates: AND; OR; NOT; NAND; NOR; EX-OR; EX-NOR;
Boolean algebra. Review of Number systems. Binary codes: BCD; Excess- 3; Gray; EBCDIC; ASCII; Error
detection and correction codes; Design using gates; Karnaugh map and QuineMcluskey methods of
simplification.

2 COMBINATIONAL DESIGN USING MSI DEVICES: Multiplexers and Demultiplexers and their use
as logic elements; Decoders; Adders/Subtractors; BCD arithmetic circuits; Encoders; Decoders/Drivers
fordisplay devices.

3 SEQUENTIAL CIRCUITS: Flip Flops : S-R; J-K; T; D; master-slave; edge triggered; shift registers;
sequence generators; Counters; Asynchronous and Synchronous Ring counters and Johnson Counter; Design
of Synchronous and Asynchronous sequential circuits.

4. DIGITAL LOGIC Families: Bipolar logic families:RTL; DTL; DCTL; HTL; TTL; ECL; MOS; and
CMOS logic families. Tristate logic; Interfacing of CMOS and TTL families.

5. A/D AND D/A CONVERTERS & PLD:
Sample and hold circuit; weighted resistor and R -2 R ladder D/A Converters; specifications for D/A
converters. A/D converters : successive approximation; counting type;ROM; PLA; PAL; FPGA and CPLDs.

TEXT BOOK
Jain, R.P., “Modern Digital Electronics”, 4th Ed.; Tata McGraw Hill, 2003.

REFERENCE BOOKS

1. Taub and Schilling, ”Digital Integrated Electronics” Tata McGraw Hill,1997

2. Malvino and Leach; ”Digital Principles and Applications”, 6th Edition, Tata McGraw Hill, 2006

3. Mano, Morris, “Digital Design”, 3rd Edition, Prentice Hall of India, 1994

4. Gupta and Singhal, “Digital Electronics”, 2nd Edition, DhanpatRai and Sons, 2000.

5. Wakerly, John F, ”Digital Design Principles and Practices”, 4th Edition, Prentice Hall of India,2005.

L-T-P | Credits

MA-202A APPLIED NUMERICAL METHODS 3002 |3

OBJECTIVE:
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To acquaint the students with the various concepts and tools of applied mathematics which will be very
basic and the very soul and guide of various engineering subject.

Unit-1:SOLUTION OF NONLINEAR EQUATIONS : Introduction to numbers and their accuracy;
absolute, relative and percentage errors and their analysis; Bisection method ; Regula- falsi method; secant
method; fixed point iteration method; Newton- Raphson method; convergence criteria of methods.

Unit-11: SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS : Gauss eliminationmethod,
Gauss-Jordan method; UV factorization method; Jacobi’s iteration method; Gauss-Seidal iteration method; .

Unit-111: INTERPOLATION AND CURVE FITTING: Introduction to interpolation; Newton’s forward
and backward interpolation formulae; Gauss’s forward and backward interpolation formulae; Stirling
formula; Lagrange interpolation; Newton’s divided difference formula; Principle of least squares; curve
fitting by least square method

Unit-1V: NUMERICAL DIFFERENTIATION AND INTEGRATION: Numerical differentiation
formulae: differentiation by using forward interpolation formula; backward interpolation formula; Stirling
formula; Newton-Cotes formula for numerical integration: Trapezoidal rule; Simpson's rules; Romberg’
method.

Unit-V: SOLUTION OF ORDINARY DIFFERENTIAL EQUATION:Taylor series method; Euler
method; Euler modified method; Rungekutta method; Milne’s predictor -corrector method; Adams-
Bashforth method for finding solution of differential equation.

TEXT BOOK
Grewal, B. S., “Numerical methods in Engineering and Science”,9" Edition, 2010,Khanna publishers.

REFERENCE BOOKS

1. Jain, R.K. and Iyengar, S.R.K., “Numerical Methods for Scientific and Engg. Computations” ,5"
Edition,2007, New Age International publishers.

2. Sastry, S.S.,” “ Introductory Methods of Numerical Analysis”,3"Edition,1999, Prentice Hall of

India.

Applied Numerical Analysis” by Curtis F, Gerald and Patrik.

4. Numerical Methods by E. Balagurusamy T.M.H.

w

CS-251 A DATA STRUCTURE AND ALGORITHMS LAB '6 g'; 1

LIST OF EXPERIMENTS

ARRAY OPERATIONS
1. Write a program to insert an element at given position in linear array
2. Write a program to insert an element in sorted array.
3. Write a program to delete an element from given position in linear array
4. Perform following operations on matrices using functions only
a) Addition b) Subtraction ¢) Multiplication d) Transpose
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SEARCHING
5. Search an element in a linear array using linear search.
6. Using iteration and recursion concepts write programs for finding the element in the array using
Binary Search Method

RECURSION
7. Write a program to compute factorial of given number using recursion
8. Write as program to solve Tower of Hanoi problem using recursion
9. Write a program to find power of given number using recursion

STACK & QUEUE
10. Write a program for static implementation of stack
11. Write a program for dynamic implementation of queue
12. Write a program for static implementation of circular queue
13. Write a program for dynamic implementation of queue
14. Write a program to evaluate a postfix operation

LINKED LIST
15. Create a linear linked list & perform operations such as insert, delete at end , at beg &
reverse the link list
16. Create a circular linked list & perform search, insertion & delete operation
17. Create a doubly linked list & perform search, insertion & delete operation

TREE & GRAPH
18. Write program to implement binary search tree. (Insertion and Deletion in Binary Search
Tree)
19. Write program to simulates the various tree traversal algorithms
20. Write program to simulate various graph traversing algorithms.

SORTING ALGORITHMS
21. Write program to implement Bubble, Insertion & selection sort.
22. Write program to implement quick sort
23. Write program to implement merge sort
24.Write a program to implement heap sort

TEXT BOOK

1. AK. Sharma — Data structure Using C, 2nd edition pearson 2013
2. Langsam, Augentem M.J. and Tenenbaum A. M., —Data Structures using C & C++l, Prentice Hall
of India, 2009.

REFERENCE BOOKS
1. R.S. Salaria -Data Structure Using C
2. Kruse Robert, —Data Structures and Program Design in Cl, Prentice Hall of India, 1994
3. Lipschitz Jr. Seymour, —Theory & Problems of Data Structuresl, Schaum‘s Outline, 2nd Edition, Tata
McGraw Hill

LTP Cr
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1. Introduction to PL/SQL
2. Write a program to carry out
a. Creation of table
b. Insertion of data into table

c. Viewing of data into table: All rows and all columns, Selected columns and all rows, Selected
rows and all columns, Selected rows and selected columns, Elimination of duplicates from

selected statements, Sorting of data into a table.

Deletion of data from given table: Removal of all rows, Removal of selected rows
Updating of table contents: Updating all rows, Updating of record conditionally
Modifying the structure of table: Adding new column, Modifying existing column
Renaming tables

Destroying tables

—Tae e o

table created

j.  Computation on table data: Arithmetic operators, Logical operators ( AND, OR, NOT),

Examining objects created by user: Finding tables created by user, Finding column details of

Range searching ( BETWEEN, NOT BETWEEN), Pattern matching (LIKE, IN, NOT IN)

3. Oracle set functions (Scalar, Group & Pattern Matching Operator): AVG, SUM, MIN, MAX,

COUNT, COUNT(*), ABS, ROUND, LENGTH, SUBSTR, POWER, SQRT, LOWER, UPPER,

LPAD, RPAD, LTRIM, RTRIM

4. Data constraints at column level and at table level: NULL value concept, UNIQUE constraints,

Primary key constraint, Foreign key constraint, Check constraint.

VIEWS: Creation of views, Renaming of columns in view, Selection, Updation, Destroy
Grouping Data from tables in SQL

INDEXES

SEQUENCES

9. Granting and Revoking Permissions in SQL

10. CURSORS & its Applications

11. Create Function and use Cursor in Function

12. TRIGGERS

13. Hands on Exercises

REFERENCE BOOKS

SQL, PL/SQL the Programming Language of Oracle, Ivan Bayross

Desai Bipin, “Introduction to Database Management System”, Galgotia Publications, 1991
Date C. J., “An Introduction to Database Systems”, 8th edition, Addison-Wesley, Low Priced
Edition

el N =

Date C. J. and Darwen H., “A Guide to the SQL Standard”, 4th edition, Addison-Wesley, 2003
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OBJECTIVE: To provide basic knowledge of internals of computer, its architecture,
components,terminologies, etc. at minute level and ultimately about the working of a digital computer
hardware as a whole

PRE-REQUISITES: Knowledge of data structures, microprocessors and interfacing

1. GENERAL SYSTEM ARCHITECTURE & DIGITAL LOGIC: Functions and block diagram of
computer, store program control concept,Flynn‘s classification of computers (SISD, MISD, MIMD); CPU,
caches, main memory, secondary memory unit