
Final Vetted Course Structure for B. Tech. (First Year), 2018 Onwards 
 

Semester-I          First Year 

S. 
No 

Course 
Code 

Course Title Hours Per 
Week 

Total 
Contact 
Hours 

Credits 

L T P 

1. PHY101C Physics 4 0 0 4 4 

2. CHM101C Chemistry 4 0 0 4 4 

3. MTH103C Mathematics-I 3 0 0 3 3 

4. BIO101C Environmental Science 3 0 0 3 3 

5. MEC101C Engineering Graphics and Design 2 0 4 6 4 

6. ENG101C Communication Skills 2 0 2 4 3 

Total Credits 21 

 
 
 

Semester-II          First Year 

S. 
No 

Course 
Code 

Course Title Hours Per 
Week 

Total 
Contact 
Hours 

Credits 

L T P 

1. CIV150C Engineering Mechanics 3 0 0 3 3 

2. MTH153C Mathematics –II 4 0 0 4 4 

3. CSE150C Programming for Problem Solving 3 0 0 3 3 

4. MEC150C Workshop Practices 1 0 4 5 3 

5. ELE150C Basic Electrical Engineering 3 0 0 3 3 

6. CSE151C Programming Lab 0 0 2 2 1 

7. PHY150C Physics Lab 0 0 2 2 1 

8. CHM150C Chemistry Lab 0 0 2 2 1 

Total Credits 19 
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PHY101C      Physics           4-0-0 
______________________________________________________________________________ 

 

Vectors: Vector Analysis, Rotation of coordinate axis and Transformation of vectors, Gradient of scalar 
field, divergence and curl of vector field in Cartesians, Spherical polar and Cylindrical Coordinate systems,  
line , surface & volume integrals, Gauss’s divergence theorem, Stokes’s theorem. 

Mechanics: Newton’s laws of motion, rigid body, centre of mass, conservation of linear momentum, 
moment of inertia, conservation of angular momemtum, Central forces, Keplers laws for planetary motion.  
SHM, Damped, undamped and forced Oscillations (no derivation): Equation of motion, solution, amplitude 
resonance, velocity resonance, quality factor. 

Special theory of Relativity: Frame of reference, Michelson-Morley experiment, Galilian transformations, 
basic postulates of special relativity, Lorentz transformations, length contraction and time dilation, mass 
energy relation. 

Optics: Electromagnetic theory of light, Interference: Conditions for Interference of light, Youngs double 
slit  experiment, Newton’s rings , diffraction: Single Slit diffraction pattern, Diffraction grating, Grating 
spectra, Polarization: Malus Law, Phenomena of double refraction. 
Lasers: Properties of laser light, Main components of laser, absorption, spontaneous and stimulated 
emmission, CW and pulsed lasers, Examples and applications: He-Ne laser, Ruby laser. 

Quantum Theory: Need of Quantum theory, Photoelectric effect, Compton effect, Heisenberg’s 
uncertainty principle, de Broglie’s hypothesis. Basic postulates of quantum mechanics, Wave function and its 
properties, Schrodinger’s equation and its application to particle in 1-D box.  
Nuclear physics: Structure of nucleus. Basic properties of nucleus (size, charge, density), Binding energy, 
Nuclear fission & fusion, Radioactivity, Gas detectors: GM counter. 

Elementary Solid State Physics: Crystal lattice, Crystal structure, Unit cells, Miller Indices, Bravais lattice, 
Bragg’s Law, Photographic crystal X-ray diffraction techniques, Laue’s method. Free electron theory of 
metals, Classification of solids, formation of energy bands in metals, semiconductors and insulators, intrinsic 
and extrinsic semiconductors. 
 

Text Books/Reference Books: 

1. Griffiths D. J., Introduction to electrodynamics, Pearson Education (India). 

2. Murray R. Speigel,  Schaum’s Outline on Vector Analysis, McGraw Hill Education India. 

3. Upadhaya J. C., Classical Mechanics, Himalaya Publishing House. 

4. Ghatak A., Optics, McGraw Hill Education India. 

5. Besier A., Mahajan S., Choudhary S. R., Concepts of Modern Physics, McGraw Hill Education India. 

6. Omar M. A., Elementary Solid State Physics, Prentice Hall of India. 
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CHM101C     Chemistry        4-0-0 

______________________________________________________________________________ 
 
Chemical Thermodynamics: Introduction and Importance, First Law of Thermodynamics, Work done in 
Isothermal and Adiabatic Conditions, Heat capacities, Relation between Cp and Cv relations, Second Law of 
Thermodynamics, Concept of Entropy, Carnot engine, Gibbs free energy. Free Energy Changes as Criteria 

of Reversible and Irreversible process, Gibbs-Helmholtz’s equation, Clausius‒Clapeyron equation 

Electro-Chemistry and Corrosion: Introduction, Conductivity of Electrolytes, Kohlrausch’s Law of 
Independent Migration of Ions and its Application, Debye Huckel Theory of Strong Electrolytes. 
Electrochemical cells, Electrode-Potential, Standard Electrode Potential, Fuel Cells, Batteries, Introduction, 
Effects of Corrosion, Dry Corrosion and Wet Corrosion, mechanisms, Types of Corrosion (Pitting 
Corrosion, Crevice Corrosion, Galvanic Corrosion and Stress corrosion), Factors Effecting Corrosion 
(Nature of the Metal and Nature of the Environment), Corrosion Protection and Inhibition (Cathodic 
Protection, Anodic Protection, Protective Coatings) 

Nano-Technolgy and Polymers: Nanoscale and Its Significance, Properties at Nanoscale: Optical, 
Electrical, and Magnetic. General Methods of Preparation of Nanomaterials viz Top Down (Ball Milling, 
Lithography) and Bottom up Methods (Sol-Gel, Solution Based Method), Advantages of Polymers over other 
Engineering Materials, Functionality, Degree of Polymerization, Concept of Molecular Weight, 
Polymerization (Addition, Condensation and Copolymerization), Polymerization Techniques (Bulk, 
Solution, Suspension and Emulsion polymerizations), Preparation, Properties and Engineering application 
of some Important Polymers, Polythene (LDPE and HDPE), Polyvinyl Chloride, Polystyrene, Teflon, 
Phenol Formaldehyde, urea-formaldehyde resin 

Lubricants: Introduction, Function of Lubricants, Mechanism of Lubrication, Classification of  Lubricants 
(Liquid, Semisolid, Solid), Properties of Lubricants ( Flash Point and Fire Point, Viscosity , Aniline Point 
Acid value)  

Instrumental Techniques: Introduction, Advantages and Disadvantages of Instrumental and Non-
Instrumental Methods, Electromagnetic Radiation, Electromagnetic Spectrum, Light Absorption (Beers-
Lambert Law) UV-Vis spectroscopy (Types of Transition, Chromophors, Auxo-chromes and Applications), 
Infrared Spectroscopy (Modes of vibration, IR bands corresponding to different functional groups and 
Applications), Nuclear Magnetic Resonance: Principle, shielding mechanism, chemical shift, number of 
Signals, Application of Nuclear Magnetic Resonance to Simple Organic Molecules. 

 
Text Books/Reference Books: 

1. Chemistry in Engineering and Technology Volumes I & II, J. Kuriacose, R. Rajaram, 2001, TMH 

publishing company Limited, New Delhi. 

2. Engineering Chemistry, P.C. Jain, 16th Edition, Dhanpat Rai & Sons, Nai Sarak; New Delhi. 

3. Chemistry of Engineering Materials, C.V. Agarwal, 9th Edition.  

4. Chemistry in Engineering, L. A. Munro, 1964, Prentice Hall, New York.  

5. Applied Chemistry for Engineers, R. M. E. Diamant, 3rd Revised Edition, Pitman Publishing.  

6. Principles of Physical Chemistry – Puri, Sharma and Pathania, 2017, 4th Edition, Vishal Publishing 

Co.  

7. Physical Chemistry by Peter Atkins, Julio de Paula, 8th Edition, 2006, WH Freeman. 
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8. Concise Inorganic Chemistry by J.D. Lee, 5th Edition, 2008, Oxford University Press.  

9. Electrochemistry and Corrosion Science by N. Perez, 2nd Edition, 2016, Springer. 

10. Polymer Science, V.R. Goowriker, N.V Viswanathan and Jayadev Sreedhar, 2nd Edition, 2015, new 

Age International Publishers. 

11. Nanotechnology Fundamentals and Applications, Manasi Karkare, Rajni Bahuguna, 2013, I K 

international. 

12. Nanotechnology Importance And Application, Fulekar, 2010, K International Publishing House. 

13. Physics for Engineers by N. K. Verma, 2013, PHI 

 
 
  

http://www.flipkart.com/author/manasi-karkare
http://www.flipkart.com/author/rajni-bahuguna
http://www.flipkart.com/author/fulekar
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MTH103C     Mathematics-I          3-0-0 
______________________________________________________________________________ 

 
Brief Review of Differential Calculus: Limit, continuity and differentiability of functions of several 
variables, Chain rule, Jacobi theorem. Taylor’s theorem of one and two variables, extrema of functions, two 
or more variables using method of Lagrange’s multipliers.  

Ordinary Differential Equations: Exact ordinary differential equations and Ordinary differential equations 
reducible to exact differential equations. Linear differential equations and equations reducible to linear form. 
Linear Differential equations of second and higher order with constant and variable coefficients. Applications 
of ordinary differential equations. Series solution of differential equations.  

Vector  Spaces: Linear dependence of vectors, Basis and Dimensions; Linear Transformations(maps), Range 
and Kernel of a linear map, Rank and Nullity, Inverse of a linear transformation, Rank-Nullity Theorem, 
Composition of Linear maps, Matrix associated with a linear map.  

Algebraic Equations, Elements of the theory of polynomial equations. Fundamental theorem of Algebra, 
Relation between the roots and the coefficients of an equation, Solution of cubic & bi-quadratic equations.  

 

Text Books/Reference Books: 

1. James Stewart, Calculus, Early Transcedentals.  

2. Shanti Narayan, Differential calculus, S. Chand & Sons.  

3. Bali N. P., A text Book on Engineering Mathematics, Luxmi Publications.  

4. J. W. Brown, R. V. Churchill, Complex variables and Applications, McGraw Hill Education India.  

5. Raisinghania M. D., Ordinary and Partial Differential equation, S. Chand & Sons.  

6. Jain R. K., Iyengar S. R. K., Advanced Engineering Mathematics, Narosa Publications.  

7. Kreyszig I., Advanced Engineering Mathematics, John Wiley & Sons.  

8. Hoffmann & Kunze, Linear Algebra, Prentice Hall of India.  

9. Piaggio H. T., Differential equations and its applications, H Prentice Hall of India.  

10. Sastry, Engineering mathematics Vol I-II, Prentice Hall of India. 
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BIO101C    Environmental Science       3-0-0 
______________________________________________________________________________ 

 
Multidisciplinary nature of environmental studies: Definition, scope and importance, Need for public 
awareness. 

Natural resources: Renewable and non-renewable resources, Natural resources and associated problems,a) 
Forest resources: Use and over-exploitation, deforestation, case studies. Timber extraction, mining, dams 
and their effects on forest and tribal people. Water resources: Use and over-utilization of surface and ground 
water, floods, drought, conflicts over water, dams-benefits and problems. Mineral resources: Use and 
exploitation, environmental effects of extracting and using mineral resources, case studies. Food resources: 
World food problems, changes caused by agriculture and overgrazing, effects of modern agriculture, 
fertilizer-pesticide problems, water logging, salinity, case studies. Energy resources: Growing energy needs, 
renewable and non-renewable energy sources, use of alternate energy sources. Case studies. Land resources: 
Land as a resource, land degradation, man induced landslides, soil erosion and desertification. Role of an 
individual in conservation of natural resources. Equitable use of resources for sustainable lifestyles. 

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, Introduction, types, characteristic features, structure and function of the following ecosystem, 
Forest ecosystem, Grassland ecosystem, Desert ecosystem, Aquatic ecosystems (ponds, streams, lakes, rivers, 
oceans, estuaries) 

Biodiversity and its conservation: Introduction, Definition: genetic, species and ecosystem diversity, Bio-
geographical classification of India, Value of biodiversity, consumptive use, productive use, social, ethical, 
aesthetic and option values, Biodiversity at global, National and local levels, India as a mega-diversity nation, 
Hot-sports of biodiversity. Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts. 
Endangered and endemic species of India, Conservation of biodiversity: In-situ and Ex-situ conservation of 
biodiversity. 

Environmental Pollution: Definition, Cause, effects and control measures of Air pollution, Water 
pollution, Soil pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear hazards, Solid waste 
Management: Causes, effects and control measures of urban and industrial wastes. Role of an individual in 
prevention of pollution. Pollution case studies. Disaster-management: floods, earthquake, cyclone and 
landslides. 

Social Issues and the Environment: From Unsustainable to Sustainable development, urban problems 
related to energy, Water conservation, rain water harvesting, watershed management, Resettlement and 
rehabilitation of people; its problems and concerns. Case Studies, Environmental ethics: Issues and possible 
solutions. Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. 
Case Studies. Wasteland reclamation. Consumerism and waste products. Environment Protection Act. Air 
(Prevention and Control of Pollution) Act. Water (Prevention and control of Pollution) Act. Wildlife 
Protection Act. Forest Conservation Act. Issues involved in enforcement of environmental legislation. Public 
awareness. 

Human Population and the Environment: Population growth, variation among nations. Population 
explosion – Family Welfare Programme. Environment and human health. Human Rights. Value Education.  
HIV/AIDS. Women and Child Welfare. Role of Information Technology in Environment and human 
health. Case Studies. 
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Field work (Field work equal to 5 lecture hours), Visit to a local area to document environmental assets 
river/forest/grassland/hill/mountain. Visit to a local polluted site-Urban/Rural/Industrial/Agricultural. 
Study of common plants, insects, birds. Study of simple ecosystems-pond, river, hill slopes, etc. 

 
Text Books/Reference Books: 

1. Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner. 

2. BharuchaErach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad – 380 013, India, 

Email:mapin@icenet.net (R) 

3. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p 

4. Clark R.S., Marine Pollution, Clanderson Press Oxford (TB) 

5. Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental Encyclopaedia, Jaico Publ. 

House, Mumbai, 1196p 

6. De A.K., Environmental Chemistry, Wiley Eastern Ltd. 

7. Down to Earth, Centre for Science and Environment (R) 

8. Gleick, H.P. 1993. Water in crisis, Pacific Institute for Studies in Dev., Environment & Security. Stockholm Env. 

Institute Oxford Univ. Press. 473p 

9. Hawkins R.E., Encyclopaedia of Indian Natural History, Bombay Natural History Society, Bombay (R) 

10. Heywood, V.H & Waston, R.T. 1995. Global Biodiversity Assessment. Cambridge Univ. Press 1140p. 

11. Jadhav, H &Bhosale, V.M. 1995. Environmental Protection and Laws. Himalaya Pub. House, Delhi 284 p. 

12. Mckinney, M.L. & School, R.M. 1996. Environmental Science systems & Solutions, Web enhanced edition. 639p. 

13. Mhaskar A.K., Matter Hazardous, Techno-Science Publication (TB) 

14. Miller T.G. Jr. Environmental Science, Wadsworth Publishing Co. (TB) 

15. Odum, E.P. 1971. Fundamentals of Ecology. W.B. Saunders Co. USA, 574p 

16. Rao M N. & Datta, A.K. 1987. Waste Water treatment. Oxford & IBH Publ. Co. Pvt. Ltd. 345p. 

17. Sharma B.K., 2001. Environmental Chemistry. Geol Publ. House, Meerut 

18. Survey of the Environment, The Hindu (M) 

19. Townsend C., Harper J, and Michael Begon, Essentials of Ecology, Blackwell Science (TB) 

20. Trivedi R.K., Handbook of Environmental Laws, Rules Guidelines, Compliances and Standards, Vol I and II, 

Enviro Media (R) 

21. Trivedi R. K. and P.K. Goel, Introduction to air pollution, Techno-Science Publication (TB) 
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MEC101C    Engineering Graphics and Design     2-0-4 
______________________________________________________________________________ 

 
Introduction: Principles of Engineering Graphics; Orthographic Projection; Descriptive Geometry; 
Drawing Principles; Isometric Projection; Surface Development; Perspective; Reading a Drawing; Sectional 
Views; Dimensioning & Tolerances; True Length, Angle; intersection, Shortest Distance, Drawing 
instruments, lettering, Conic sections; Cycloid, Epicycloid, Hypocycloid and Involute; Scales. 

Orthographic Projections: Principles of Orthographic Projections, Conventions, Projections of Points and 
lines inclined to both planes; Projections of planes inclined Planes, Auxiliary Planes; 

Projections of Solids: Auxiliary Views; Draw simple annotation, dimensioning and scaling. Floor plans that 
include: windows, doors, and fixtures such as WC, bath, sink, shower, etc. 

Sections of Solids: Prism, Cylinder, Pyramid, Cone, Auxiliary Views; Development of surfaces; sectional 
orthographic views, objects from industry and dwellings. 

Isometric Projections: Principles of Isometric projection, Isometric Scale, Isometric Views, Conventions; 
Isometric Views of lines, Planes, Simple and compound Solids; Conversion of Isometric Views to 
Orthographic Views and Vice-versa 

Overview of Computer Graphics: Computer technologies, CAD software, the Menu System, Toolbars, 
Standard, Object Properties, Draw, Modify and Dimension, Drawing Area (Background, Crosshairs, 
Coordinate System), Dialog boxes and windows, Shortcut menus, Different commands used in CAD, 
Isometric Views of lines, Planes, Simple and compound Solids. 

Customisation & CAD Drawing: Set up of the drawing page and the printer, including scale settings, 
Setting up of units and drawing limits; ISO and ANSI standards for coordinate dimensioning and tolerancing; 
Orthographic constraints. 

 
Text Books/Reference Books: 

1. Gill P. S., Engineering Drawing, S. K. Kataria and sons. 

2. Bhatt N. D., Engineering Drawing, Charotar Book Stall. 

3. James D. Bethune, Engineering Graphics with Auto CADD, Pearson Education. 

4. Narayana, Kannaiya Engineering Drawing, Scitech Publications, Chennai. 

5. B. C.Rana,  M. B. Shah, Engineering Drawing, Pearson Education. 

6. Shah M. B., Rana B. C., Engineering Drawing and Computer Graphics, Pearson Education. 

7. Agrawal B., Agrawal C. M., Engineering Graphics, TMH Publication. 
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ENG101C    Communication Skills       2-0-2 
______________________________________________________________________________ 

 
Vocabulary Building: The concept of Word Formation, Root words from foreign languages and their use 
in English, Acquaintance with prefixes and suffixes from foreign languages in English to form derivatives, 
Synonyms, antonyms, and standard abbreviations. 

Basic Writing Skills, Sentence Structures, Use of phrases and clauses in sentences, Importance of proper 
punctuation, Creating coherence, Organizing principles of paragraphs in documents, Techniques for writing 
precisely. 

Identifying Common Errors in Writing: Subject-verb agreement, Noun-pronoun agreement, Misplaced 
modifiers, Articles, Prepositions, Redundancies, Clichés. 

Nature and Style of sensible Writing: Describing, Defining, Classifying, Providing examples or evidence, 
Writing introduction and conclusion 

Writing Practices: Comprehension, Précis Writing, Essay Writing. 

Oral Communication: (This unit involves interactive practice sessions in Language Lab): Listening 
Comprehension, Pronunciation, Intonation, Stress and Rhythm, Common Everyday Situations: 
Conversations and Dialogues, Communication at Workplace, Interviews, Formal Presentations 

 

Text Books/Reference Books: 

1. Michael Swan, Practical English Usage, OUP, 1995. 

2. Wood F. T., Remedial English Grammar, Macmillan, 2007. 

3. William Zinsser, On Writing Well, Harper Resource Book, 2001. 
4. Liz Hamp-Lyons and Ben Heasly, Study Writing, Cambridge University Press, 2006. 

5. Sanjay Kumar and Pushp Lata, Communication Skills, Oxford University Press, 2011. 

6. Exercises in Spoken English. Parts. I-III. CIEFL, Hyderabad, Oxford University Press. 
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CIV150C   Engineering Mechanics     3-0-0 
______________________________________________________________________________ 

 
Force Systems: Basic concepts, equilibrium of rigid bodies, system of forces, coplanar concurrent forces, 
components in space, resultants, moment of forces and its application, couples and resultant of force system, 
equilibrium of system of forces, free body diagrams, equations of equilibrium of coplanar systems and spatial 
systems, static indeterminacy. 

Centroid and Centre of Gravity: Centroid of simple figures from first principle, centroid of composite 
sections, Centre of gravity and its implications;  

Area moment of Inertia, Moment of Inertia of plane sections from first principles, theorems of moment of 
inertia, moment of inertia of standard sections and composite sections, mass moment inertia of Circular 
plate, Cylinder, Cone, Sphere. 

Basic Structural Analysis: Equilibrium of deformable bodies, external and internal forces, stresses and 
strains in bars, basic introduction to beams, shear force and bending moment in simple beams, basic 
introduction to torsion, and analysis of trusses using method of joints.  

Friction: Types of friction, limiting friction, dry friction, laws of friction, static and dynamic friction; motion 
of bodies, wedge friction, screw jack, friction clutches and brakes. 

Fundamentals of Dynamics: Kinematics and Kinetics of particles in rectilinear and curvilinear motion; 
Kinematics and Kinetics of Rigid bodies, types of motion, instantaneous centre of rotation in plane motion, 
D’Alembert’s principle and its applications in plane motion and connected bodies, Work Energy principle, 
Impulse-Momentum principle, Impact. 

 
Text/Reference Books: 
 

1. Irving H. Shames, Engineering Mechanics, Prentice Hall India, New Delhi. 
2. F. P. Beer, E. R. Johnston, Vector Mechanics for Engineers, Vol I & Vol II, McGraw Hill Education 

(India). 
3. R. C. Hibbler, Engineering Mechanics: Principles of Statics and Dynamics, Pearson Education. 
4. Andy Ruina and Rudra Pratap, Introduction to Statics and Dynamics, Oxford University Press. 
5. Shanes and Rao, Engineering Mechanics, Pearson Education. 
6. Hibler and Gupta, Engineering Mechanics (Statics, Dynamics), Pearson Education. 
7. Bansal R. K., A Text Book of Engineering Mechanics, Laxmi Publications. 
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MTH153C    Mathematics-II       3-0-0 
______________________________________________________________________________ 

 
Integral Calculus: Definite Integrals and their properties, Differential under the sign of integration. Double 
and triple integrals, Change of variables, Beta and Gamma functions, Fourier series.  

Non-linear differential equation of first order, Simultaneous differential equation, Simultaneous 
differential equation of the form dx/P = dy/Q = dz/R . Partial differential equations of first order, langrage 
linear equation, Standard form, Charpit`s Method to solve non- linear partial differential equation.  

Partial differential equations of second and higher order, Homogeneous Partial Differential equations with 
constant coefficients, Solutions by the method of separation of variables, heat flow equation, Wave equation.  

Matrices: Eigen values and Eigen vectors of a matrix, Cayley-Hamilton Theorem, Symmetric, Skew-
symmetric, Hermitian, skew- Hermitian, Orthogonal and unitary matrices and their properties, 
Diagonalization; Inner product spaces, Gram-Schmidt Orthogonalization.  

Complex Variables: Differentiation, Cauchy-Riemann Equations, Analytic functions, Harmonic functions, 
elementary analytic functions(exponential, logarithmic and trigonometric) and their properties, Taylor’s series 
and Laurent’s series.  

 
Text Books/Reference Books:  

1. James Stewart, Calculus, Early Transcedentals.  

2. Kreyszig I., Advanced Engineering Mathematics, John Wiley & Sons.  

3. Piaggio H. T., Differential equations and its applications, H Prentice Hall of India.  

4. Raisinghania M. D., Ordinary and Partial Differential equation, S. Chand & Sons.  

5. Hoffmann & Kunze, Linear Algebra, Prentice Hall of India.  

6. Shanti Narayan, Integral Calculus by Shanty Narayan, S. Chand & Sons.  

7. Greenberg, Advanced Engineering Mathematics, Pearson education. 

8. Sastry, Engineering mathematics Vol I-II, Prentice Hall of India. 
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CSE150C    Programming for Problem Solving      3-0-0 
______________________________________________________________________________ 

 
Introduction to Programming: Introduction to components of a computer system (disks, memory, 
processor, where a program is stored and executed, operating system, compilers etc. Idea of Algorithm: steps 
to solve logical and numerical problems. Representation of Algorithm: Flowchart/Pseudocode with 
examples. From algorithms to programs; source code, variables (with data types) variables and memory 
locations, Syntax and Logical Errors in compilation, object and executable code. 

Branching, Loops, and Arrays: Arithmetic expressions and precedence, Conditional Branching and Loops, 
Writing and evaluation of conditionals and consequent branching, Iteration and loops. Arrays, Arrays (1-D, 
2-D), Character arrays and Strings. 

Algorithms, Order complexity and Functions: Basic Algorithms, Searching, Basic Sorting Algorithms 
(Bubble, Insertion and Selection), Finding roots of equations, notion of order of complexity through example 
programs (no formal definition required), Function, Functions (including using built in libraries), Parameter 
passing in functions, call by value, Passing 
arrays to functions: idea of call by reference. 

Recursion: Recursion as a different way of solving problems. Example programs, such as Finding Factorial, 
Fibonacci series, Ackerman function etc. Quick sort or Merge sort, Structure, Structures, Defining structures 
and Array of Structures. 

Pointers: Idea of pointers, Defining pointers, Use of Pointers in self-referential structures, notion of linked 
list (no implementation), File handling. 
 
Text Books/Reference Books: 

1. Gottfried, Schaum’s Outline of Programming with C, McGraw Hill Education India. 

2. E. Balaguruswamy, Programming in ANSI C, McGraw Hill Education India. 

3. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall of India. 
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MEC150C   Workshop Practices          1-0-4 
______________________________________________________________________________ 

 
 (i) Lectures and Videos 

1. Manufacturing Methods- casting, forming, machining, joining, advanced manufacturing methods. 

2. CNC machining, Additive manufacturing. 

3. Fitting operations & power tools. 

4. Electrical & Electronics. 

5. Carpentry. 

6. Plastic moulding, glass cutting. 

7. Metal casting. 

8. Welding (arc welding & gas welding), brazing. 

 
(ii) Workshop Practice 

1. Machine shop 

2. Fitting shop 

3. Carpentry 

4. Electrical & Electronics 

5. Welding shop (Arc welding, gas welding) 

6. Casting 

7. Smithy Shop 

 
Text Books/Reference Books: 

1. Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of Workshop 

Technology”, Vol. I 2008 and Vol. II 2010, Media promoters and publishers private limited, Mumbai. 

2. Kalpakjian S. And Steven S. Schmid, “Manufacturing Engineering and Technology”, 4th edition, 

Pearson Education India Edition, 2002. 

3. Gowri P. Hariharan and A. Suresh Babu,”Manufacturing Technology – I” Pearson Education, 2008. 

4. Roy A. Lindberg, “Processes and Materials of Manufacture”, 4th edition, Prentice Hall India, 1998. 

5. Rao P.N., “Manufacturing Technology”, Vol. I and Vol. II, Tata McGraw Hill House, 2017. 
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ELE50C     Basic Electrical Engineering        3-0-0 
______________________________________________________________________________ 

  
DC Circuits: Electrical circuit elements (R, L and C), voltage and current sources, Kirchoff current and 
voltage laws, analysis of simple circuits with dc excitation. Superposition, Thevenin and Norton Theorems. 

AC Circuits: Representation of sinusoidal waveforms, peak and rms values, phasor representation, real 
power, reactive power, apparent power, power factor. Analysis of single-phase ac circuits, resonance in series 
and parallel RLC circuits. Three phase balanced circuits, voltage and current relations in star and delta 
connections. 

Transformers: Magnetic materials, BH characteristics, ideal and practical transformer, equivalent circuit, 
losses in transformers, regulation and efficiency. Three-phase transformer connections. 

Electrical Machines: Generation of rotating magnetic fields. Construction and working of a three-phase 
induction Motor. Significance of torque-slip characteristic. Starting of induction motor. Construction, 
working, torque-speed characteristic of separately excited dc motor. Construction and working of 
synchronous generators. 

Electrical Installations:  Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB, MCCB, 
Types of Wires and Cables, Earthing. Types of Batteries, Important Characteristics for Batteries. 

 
Text Books/Reference Books: 

1. D. P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 2010. 

2. D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill, 2009. 

3. L. S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press, 2011. 

4. E. Hughes, “Electrical and Electronics Technology”, Pearson, 2010. 

5. V. D. Toro, “Electrical Engineering Fundamentals”, Prentice Hall India, 1989. 

6. Charles K. Alexender, Mathew N. O. Sadiku,“Fundamentals of Electric circuits” 

7. Jack E. Kemmerly William H. Hayt ,“Engineering Circuit Analysis” McGraw Hill, 2012 
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CSE151C     Programming Lab          0-0-2 

______________________________________________________________________________ 
 

List of Experiments 
 

1. Familiarization with programming environment 

2. Simple computational problems using arithmetic expressions 

3. Problems involving if-then-else structures 

4. Iterative problems e.g., sum of series 

5. 1D Array manipulation 

6. Matrix problems, String operations 

7. Simple functions 

8. Programming for solving Numerical methods problems 

9. Recursive functions 

10. Pointers and structures 

11. File operations 
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List of Experiments 

1. To determine the value of e/m of an Electron by Thompson Method 

2. To determine the value of Acceleration due to gravity(g) by using Bar Pendulum 

3. To determine the value of Acceleration due to gravity(g) by using Kater’s Reversible Pendulum 

4. To determine the Young’s Modulus of rigidity of rectangular Steel Bar by Bending of Beam 

Method. 

5. To determine the Wavelength of Sodium Light by Newton’s Rings. 

6. To determine the Wavelength of Laser Source by Fresnel Biprism 

7. To determine the frequency of AC by Melde’s Method 

8. To determine The Resolving Power of Telescope. 

9. To study the moment of Inertia of a Fly Wheel 

10. To determine the refractive index of Crown Glass Prism.   

11. To determine the wavelength of Sodium Light by Plane diffraction Grating. 

12. To study the characteristics of Zener Diode. 

13. To determine the Wavelength of Prominent lines of Mercury Light by Plane Diffraction Grating. 

14. To study the characteristics of PN Junction Diode (Forward Bias) 

15. To verify Biot-Savart’s Law by showing that magnetic field produced is directly proportional to the 

current passed in a coil. 

16. To study the characteristics of G.M. Tube. 

17. To determine Planck’s constant by LED Method. 

18. To verify Stefan’s Law by Electrical method. 

19. Determination of Modulus of rigidity by Maxwell’s Needle 

20. Determination of velocity of Sound by Standing Wave Method. 

21. To study the Hall  Effect: 

(i) Determination of Hall Voltage and RH. 

(ii) Determination of mobility of charge carriers and carrier concentration 
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______________________________________________________________________________ 

 
List of Experiments 

1. Basic Introduction on Solution Preparation, Concentration terms, Handling of Glass ware, Chemicals, 

Instruments: Precautions. 

2. Determination of strength of NaOH solution by standardization of sodium hydroxide using Oxalic acid  

3. To determine the acid value of a given mineral oil or vegetable oil. 

4. To determine the moisture content of a given sample of coal. 

5. To determine the Degree of dissociation of a weak acid by Conductometry. 

6. Determination of the strength and pKa value of the weak acid by titration with an alkali.  

7. To determine the Aniline point of the given sample of a Lubricating oil. 

8. Synthesis of the phenol formaldehyde resin.  

9. To determine the temporary and permanent hardness of a sample of water by complexometric titration. 

10. To determine the Alkalinity of the given sample of water.  

11. Determination of the ion exchange capacity of cation exchange resin.  

 

Demonstration Experiments 

1. Determination of pH of different concentration of acid and bases by pH meter. 

2. Spectrophotometer (concentration determination, wavelength maximum) 

 

Text Books/Reference Books: 

1. Laboratory Manual On Engineering Chemistry by S. K. Bhasin, S. Rani, 2009, D R Publications. 

2. Advanced Practical Physical Chemistry by J. B. Yadav.  

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=J+B+Yadav&search-alias=stripbooks

