Handbook of B. Tech. Programmes offered by USICT at Affiliated Institutions of the Universiry.

PaperCode: ES-101 / ES-102 Paper: Programming in ‘C’ L [T/ |C

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 guestions in the term end examinations question paper.

2. The first (1*') question should be compulsory and cover the entire syllabus. This question
should be objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per
the syllabus. Every unit shall have two questions covering the corresponding unit of the
syllabus. However, the student shall be asked to attempt only one of the two questions in the
unit. Individual questions may contain upto 5 sub-parts / sub-questions. Each Unit shall have
a marks weightage of 15,

4. The questions are to be framed keeping in view the learning outcomes of the course / paper.
The standard / level of the questions to be asked should be at the level of the prescribed

textbook.
5. The requirement of (scientific) calculators / log-tables / data - tables may be specified if
required.
Course Objectives:
11 To impart basic knowledge about simple algerithms for arithmetic and logical problems
50 that students can understand how to write a program, syntax and logical errors in ‘C’.
2 To impart knowledge about how to implement conditional branching, iteration and
recursion in 'C’,
K} To impart knowledge about using arrays, pointers, files, union and structures to develop
algorithms and programs in ‘C".
4; To impart knowledge about how to approach for dividing a problem into sub-problems

and solve the problemin 'C’.

| Course Outcomes (CO):

CO1 | Ability to develop simple algorithms for arithmetic and logical problems and implement
them in 'C’.

COZ | Ability to implement conditional branching, iteration and recursion and functions in 'C’
CO3 | Ability to use arrays, pointers, union and structures to develop algorithms and programs
in ‘'C'.

C04 | Ability to decompose a problem into functions and synthesize a complete program using
divide and conquer approach in ‘C'.

Course Outcomes (CO) to Programme Outcomes (PO) Mapping (scale 1: low, 2: Medium, 3:

High)
CO/PD | POO1 | POD2 | POO3 | POO4 | POO5 | POOS | POO7 | POOB | POO% | PO10 | PO11 | PO12
Co1 k] 3 2 1 1 - - - 2 1 1 3
Co2 3 3 2 1 1 - - - 2 1 1 3
CO3 3 ] 3 1 1 - - 2 1 1 3
Co4 3 3 3 1 1 - - 2 1 1 3
Unit |

Introduction to Programming: Computer system, components of a computer system, computing
environments, computer languages, creating and running programs, Preprocessor, Compilation
process, role of linker, idea of invocation and execution of a programme. Algorithms:
Representation using flowcharts, pseudocode.

Introduction to C language: History of C, basic structure of C programs, process of compiling and
running a C program, C tokens, keywords, identifiers, constants, strings, special symbols, variables,
data types, |1/0 statements. Interconversion of variables.

Operators and expressions: Operators, arithmetic, relational and logical, assignment operators,
increment and decrement operators, bitwise and conditional operators, special operators, operator
precedence and associativity, evaluation of expressions, type conversions in expressions.[8Hrs][T2]
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Unit Il

Control structures: Decision statements; if and switch statement; Loop control statements: while,
for and do while loops, jump statements, break, continue, goto statements.

Arrays: Concepts, One dimensional array, declaration and initialization of one dimensional arrays,
two dimensional arrays, initialization and accessing, multi-dimensional arrays.

Functions: User defined and built-in Functions, storage classes, Parameter passing in functions, call
by value, Passing arrays to functions: idea of call by reference, Recursion.

Strings: Arrays of characters, varlable length character strings, inputting character strings,
character library functions, string handling functions. [8Hrs] [T2]

Unit Il

Pointers: Pointer basics, pointer arithmetic, pointers to pointers, generic pointers, array of
pointers, functions returning pointers, Dynamic memory allocation. Pointers to functions. Pointers
and Strings

Structures and unions: Structure definition, initialization, accessing structures, nested structures,
arrays of structures, structures and functions, self-referential structures, unions, typedef,
enumerations.

File handling: command line arguments, File modes, basic file operations read, write and append.
Scope and life of variables, multi-file programming, [8Hrs][T2]

Unit IV

C99 extensions. 'C' Standard Libraries: stdio.h, stdlib.h, assert.h, math.h, time.h, ctype.h,
setjmp.h, string.h, stdarg.h, unistd.h [3Hrs] [T1, R8]

Basic Algorithms: Finding Facterial, Fibonacci series, Linear and Binary Searching, Basic Sorting
Algorithms- Bubble sort, Insertion sort and Selection sort. Find the square root of a number, array
order reversal, reversal of a string [7Hrs][T1]

Textbooks:
1. How to solve it by Computer by R, G, Dromey, Prentice-Hall India EEE Series, 1982,
2. The C programming {anguage by B W Kernighan and D M Ritchie, Pearson Education, 1988.

References:
. Programming Logic & Design by Tony Gaddis, Pearson, 2" Ed. 2016.
. Programming Logic and Design by Joyce Farrell, Cengage Learning, 2015.
. Engineering Problem Solving With € by Delores M. Etter, Pearson, 2013,
. Problem Sclving and Program Design in C by Jeri R. Hanly and Elliot B. Koffman, Pearson, 2016,
. Structure and Interpretation of Computer Programs by Harold Abelson and Gerald Sussman with
Julie Sussman, MIT Press, 1985,
. How to Design Programs by Matthias Felleisen, Robert Bruce Findler, Matthew Flatt, and Shriram
Krishnamurthi, MIT Press, 2018,
7. ANSIHISO 9899-1990, ‘American National Standard for Praogramming Languages ‘C' by American
National Standards Institute, Information Technology Industry Council, 1990 (C89).
8. ISO/IEC 9899:1999. International Standard for Programming Languages - C (ISO/EC 9899) by
American National Standards Institute, Information Technology Industry Council, 2000 (C99).
0. INCITS/ISOJIEC 9899-2011.American National Standard for Programming Languages ‘C' by
American Mational Standards Institute, Information Technology Industry Council, 2012 {C11),
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Handbook of B.Tech. Programmes offered by USICT at Affiliated Institntions of the University.

PaperCode:B5-109 / BS-110 Paper: Environmental Studies L| P | C
3 3

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2, Term end Theory Examinations: 75 marks

Instruction for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1**) question should be compulsory and cover the entire syllabus. This question
should be objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per
the syllabus. Every wunit shall have two questions covering the corresponding unit of the
syllabus. However, the student shall be asked to attempt only one of the two questions in the
unit. Individual guestions may contain upto 5 sub-parts / sub-questions. Each Unit shall have
a marks weightage of 15.

4, The questions are to be framed keeping in view the learning outcomes of the course / paper.

5. The requirement of (scientific) calculators / log-tables / data - tables may be specified if

required.
Course Objectives:
1: The course is designed to impart basic knowledge of the environment and its
components.

2: The course deals in creating awareness about the energy resources and current
environmental problems faced by the world.

3: To understand and learn about environment pollution, related case studies and measures
taken for control to pollution.

4: To understand and explore  different approaches of censerving and protecting

environment for the benefit of society.

| Course Outcomes (CO):

CO1 | Environmental Studies course will provide necessary information and knowledge about

the various aspects of environment, ecosystems and related biodiversity.

€02 | Students will be able to learn and understand about the availability and sustainable use

of resources, environmental problems and their short term and long term impacts to

humans.

CO3 | Course will help them to learn about environmental policies and protocols, social issues

and role of human in conservation and protection of environment.

CO4 | Overall, course will help students to develop skills and ability of understanding

environment- human relationship.

Course Outcomes (CO to Programme Outcomes (PO)) Mapping (scale 1: low, 2; Medium, 3;
High)

CO/PO | POOT | POD2 | POD3 | POD4 | POO5 | POOS

co1 - 1 - - 3

co2 -

co3 -

C04 -

POO8 | POO% | POTO | PO11 | POI12
2 1

1 - - 3
1 ) . 3
1 ¢ 3

| | |
lulJl-lJlulJlulJD
~
Ry Ry R Y
e el e B
| | k|

2 1
2 1
2 1

Unit |

Fundamentals: The Multidisciplinary nature of environmental studies: Definition, components, scope
and importance, need for public awareness; Natural Resources.

Ecosystems: Concept, Structure and function of an ecosystem, Types, Functional Components,
Different ecosystems, biogeochemical cycles.

Biodiversity: Introduction to biodiversity, biogeographical classification, India as a mega diversity
nation, endangered and endemic species of India, threats to biodiversity and conservation of
biodiversity. Bioprospecting and Biopiracy. [10Hrs] [T1,T2]

Unit Il
Environmental Pollution: (a) Air Pollution: Source, Types, effects on biosphere and Meterology, Air

Quality, Control. (b) Water Pollution: Types and Sources. (c) Soil Pollution: Types and Control. (d)
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Noise Pollution: Effect, Control (e) Thermal Pollution. (f) Radiation Pollution (g) Solid waste
Management, (h) Pollution Prevention, (i) Disaster Management [10Hrs){T1,T2]

Unit I

Social Issues and Environment: Concept of Sustainable Development; Urban problem related to
energy; Water Conservation; Wasteland reclamation; Resettlement and Rehabilitation; Climate
Change; Nuclear Accidents; Consumerism and Waste Products; Laws related to Environment,
Pollution, Forest and Wild life; Environmental Impact Assessment. [8Hrs] [T1,T2]

Unit IV

Human Population and Environment: Population Growth, Human Rights, Family Welfare
Programmes, Environment and Human Health, HIV/AIDS, Women and Child Welfare, Role of IT.
[8Hrs] [T1,T2]

Textbooks:
1. Environmental Studies by AninditaBasak, Pearson, 2009.
2. Environmental Studies: Simplified by Benny Joseph, McGraw-Hill, 2017.

References:

1. Environmental Studies by D. L. Manjunath, Pearson, 2007.

2. Environmental Studies by Anil Kumar De and Amab Kumar De, New Age Int.(P) Ltd, Publishers,
2005.

3. Companion to Environmental Studiesedited by Coel Castree, Mike Hulme, and James D. Proctor,
Routledge, 2018.

4. Environmental Studies by Deepa Sharma and Bhupendra Singh Chabbra, New Age Int. (P) Ltd,
Publishers, 2007.

5. Environmental Studies: Simplified by Raj Kumar Singh, McGraw-Hill, 2012.

6. Basics of Environmental Studies by U. K. Khare, McGraw-Hill, 2014.



Handbook of B.Tech. Programmes offered by USICT at Affiliated Institutions of the University.

PaperCode;H5-115 / HS-116 Paper: Indian Constitution L | T/P

5 1]

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

3, This is an NUES paper, hence all examinations to be conducted by the concerned teacher,

Instruction for paper setter

1. There should be 9 questions in the term end examinations question paper.

2. The first (1°*) question should be compulsory and cover the entire syllabus. This question
should be objective, single line answers or short answer type question of total 15 marks.

3. Apart from question'1 which is compulsory, rest of the paper shall consist of 4 units as per
the syllabus. Every unit shall have two questions covering the corresponding unit of the
syllabus. However, the student shall be asked to attempt only one of the two questions in the
unit. Individual questions may contain upto 5 sub-parts / sub-questions. Each Unit shall have
a marks weightage of 15.

4, The questions are to be framed keeping in view the learning outcomes of the course / paper.

Course Objectives:

12 To create awareness among students about the Indian Constitution

2: To create consciousness among students about democratic principles and enshrined in

the Constitution of India

| Course Outcomes (CO):

CO1 | To understand institutional mechanism and fundamental values enshrined in the
Constitution of India

C02 | To understand the inter-relation between Centre and State Government

CO3 | To understand Fundamental Rights and Duties

C04 | To understand the structure and functions of judicial systems in the country,

Course Qutcomes (CO to Programme Qutcomes (PO) Mapping (scale 1: low, 2: Medium, 3:
High
CO/PO | POOT | POO2 | POO3 | POD4 | POOS | PODS | POO7 | PODB | POO9 | PO10 | PO11 | PO12
CcOo1 - . - - - 3 - 2 . - . 1
coz2 - - - - - 3 - 2 . 1
Cco3 - . - - - 3 - 2 - 1
CO4 - - - - - 3 - 2 - 1
Unit |
Introduction to Constitution of India: Definition, Source and Framing of the Constitution of India.
Salient features of the Indian Constitution. Preamble of the Constitution. [6Hrs]
Unit ll

Fundamental Rights and Duties: Rights To Equality (Article 14-18). Rights to Freedom (Article 19-22).
Right against Exploitation (Article 23-24). Rights to Religion and Cultural and Educational Rights of
Minorities( Article 25- 30). The Directive Principles of State Policy - Its significance and application.
Fundamental Duties - Necessary obligations and its nature, legal status and significance [6Hrs]

Unit 1l

Executives and Judiciary: Office of President, Vice President and Governor: Power and Functions,
Parliament, @ Emergency Provisions-, President Rule; Union Judiciary: Appointment of Judges,
Jurisdiction of the Supreme Court, State Judiciary: Power and functions, Writ Jurisdiction [6Hrs]

Unit IV

Center-States Relation: Is Indian Constitution Federalin Nature, Legislative relations between Union
and States, Administrative Relations between Union and States, Financial Relations between Union

and States [6Hrs]
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PaperCode;H5-117/HS-118 Paper: Human Values and Ethics L| P C

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

3. This is an NUES paper, the examinations are to be conducted by the concerned teacher.

Instruction for paper setter:

1. There should be 9 questions in-the term end examinations question paper.

2. The first (1**) question should be compulsory and cover the entire syllabus. This question should
be objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the
syllabus. Every unit shall have two questions covering the corresponding unit of the syllabus.
However, the student shall be asked to attempt only one of the two questions in the unit.
Individual questions may contain upto 5 sub-parts / sub-questions. Each Unit shall have a marks
weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper.

Course Objectives:

To help students regulate their behavior in a professional environment as employees

To make students aware of the impact of taking non-ethical engineering decisions.

To understand that mind and desire controlis needed for being ethical.

-Lrii

To understand organizational culture and to adapt to varying cultures without compromising
ethical values

| Course Qutcomes (CO):

C0O1 | Realize the importance of human values.

C0O2 | Understand that excessive desires of the mind make a person unethical and restless, while
fewer desires lead to peace and professional progress

CO3 | Assess different types of risks involved in unethical practices. Know various means of
protesting against unethical practices.

CO4 | Assess the benefits of restraining from unethical practices like bribery, extortion, nepotism,
nexus between politicians and industrialists.

Course Outcomes (CO to Programme Outcomes (PO) Mapping (scale 1: low, 2: Medium, 3: High
CO/PO | PODT | POO2 | POO3 POO4 | POO5 | POO6 | POO7 | POOB | POO? | PO1D | PO11 | PO12
co1 - . - - - 3 - 3 1 1 - 1
coz - . - - - 3 - 3 1 1 - 1
co3 - - - - - 3 - 3 1 1 - 1
C04 - - - - - 3 3 1 1 - 1
Unit |

Human Values: Morals, Values, Ethics, Integrity, Work ethics, Service learning, Virtues, Respect for
others, Living peacefully, Caring, Sharing, Honesty, Courage, Valuing time, Cooperation,
Commitment, Empathy, Self-confidence, Challenges in the work place, Spirituality [3Hrs]

Unit Il

Engineering Ethics: Senses of engineering ethics, Variety of moral issues, Types of inquiries, Moral
dilemma, Moral autonomy, Moral development (theories), Consensus and controversy, Profession,
Models of professional roles, Responsibility, Theories about right action (Ethical theories), Self-
control, Self-interest, Customs, Religion, Self-respect, Case study: Choice of the theory

Engineering as experimentation, Engineers as responsible experimenters, Codes of ethics, Industrial
standards, A balanced outlook on law, Case study: The challenger [3Hrs]

Unit 1Nl

Safety definition, Safety and risk, Risk analysis, Assessment of safety and risk, Safe exit, Risk-
benefit analysis
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Sefety lessons from ‘the challenger’, Case study: Power plants,Collegiality and loyalty, Collective
bargaining,

Confidentiality, Conflict of interests, Occupational crime, Human rights, Employee rights, Whistle
blowing, Intellectual property rights. [4Hrs]

Unit IV

Glebalization, Multinational ' cerporations, Environmental ethics, Computer ethics, Weapons
development, Engineers as managers, Consulting engineers, Engineers as expert witness, Engineers
as advisors in planning and policy making, Moral leadership, Codes of ethics, Engineering council of
India, Codes of ethics in Business Organizations [3Hrs]

Textbooks:
1. A Textbook on Professional Ethics and Human Values, by R. 5. Naagarazan, New Age Publishers,
2006.

References:

Professional Ethics and Human Values by D. R. Kiran, McGraw-Hill, 2014.

Engineering Ethics, by Charles E Harris and Micheal J Rabins, Cengage Learning Pub., 2012.

Ethics in Engineering, Mike Martin and Roland Schinzinger, McGraw Hill Pub., 2017.

Unwritten laws of Ethics and Change in Engineering by The America Society of Mechanical

Engineers, 2015,

Engineering Ethics by Charles B. Fleddermann, Pearson, 2014.

introduction to Engineering Ethics by Mike W. Martin and Roland Schinzinger, McGraw-Hill, 2010.

Engineering Ethics: Concept and Cases by Charles E. Harris, Michael S. Pritchard and Michael

J.Rabins, Cengage, 2009.

8. Ethics in Engineering Practiceand Research by Caroline Whitbeck, Cambridge University Press,
2007.
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PaperCode: B5-106 Paper: Applied Physics - Il T/P

w|r
wiM

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

Instruction for paper setter:

1. There should be 9 questions in the term-end examinations question paper.

2. The first unit will be compulsery and cover the entire syllabus. This question will have Five
sub-parts, and the students will be required to answer any THREE parts of 5 marks each. This
unit will have a total weightage of 15 marks.

3. Apart from unit 1 which is compulsory, the rest of the paper shall consist of 4 units as per the
syllabus. Every unit shall have two questions covering the corresponding unit of the syllabus.
However, the student shall be asked to attempt only one of the two questions in the unit.
Individual questions may contain up to 5 sub-parts / sub-questions. Each Unit shall have a
marks weightage of 15.

4, The questions are to be framed keeping in view the learning outcomes of the course/paper.
The standard / level of the questions to be asked should be at the level of the prescribed

textbook.
5. The requirement of (scientific) calculators / log-tables / data - tables may be specified if

required.
Course Objectives:
1: To learn about the quantum nature of reality.
2: To learn about quantum statistics and its significance.
3: To understand the structures of crystals.
4: To learn about the band theory of solids and properties and characteristics of diodes.
Course OQutcomes (CO):
Co1 Understand and appreciate the quantum nature of reality.
Cco2 Understand quantum statistics and its significance.

Cco3 Understand Crystalline Structure.
CO4 Understand the band theory of solids and properties and characteristics of diodes.

Course Outcomes (CO to Programme Outcomes (PO) Mapping (scale 1: low, 2: Medium, 3:
High
CO/PO
co1
coz
co3
co4

i [ POO2 4

2

5 | POO6 | POO7 | POOS | POO? | PO10 | POTT | POI12
- - \ 1 1 .

- : - 1 1
- - - 1 1
1 1
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Unit |

Quantum Mechanics: Introduction: Wave particle duality, de Broglie waves, the experiment of
Davisson and Germer, electron diffraction, physical interpretation of the wave function, properties,
the wave packet, group and phase velocity, the uncertainty principle . The Schrodinger wave
equation (1D), Eigen values and Eigen functions, expectation values, simple Eigen value problems -
solutions of the Schrddinger’s equations for the free particle, the infinite well, the finite well,
tunneling effect, the scanning electron microscope, the quantum simple harmonic oscillator

(qualitative), zero point energy. [8Hrs][T1,T2]

Unit 1l

Quantum Statistics: The need for statistics , statistical distributions: Maxwell Boltzmann, Bose-
Einstein and Fermi-Dirac statistics, their comparisons, Fermions. and Bosons, Applications of
quantum statistics: 1. Molecular speed and energies in an ideal gas; 2. The Black body spectrum, the
failure of classical statistics to give the correct explanations - Bose-Einstein statistics applied to the
Black Body radiation spectrum; Fermi-Dirac distribution, free electron theory, electronic specific
heats, Fermi energy and average energy; Dying stars. [BHrs][T1,T2]
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Unit 1l

Crystal Structure: Types of solids, Unit cell, Types of crystals, Translation vectors, Lattice planes,
Miller indices, Simple crystal structures, Interplaner spacing, Crystal structure analysis: Bragg’s law,
Laue method, Point defects: Schottcky and Frankel defects. [BHrs][T1,T2]

Unit IV

Band Theory of Solids: Origin of energy bands in solids, motion of electrons in a periodic potential -
the Kronig-Penny model (Qualitative). Brillouin zones, effective mass, metals, semi-conductors and
insulators and their energy band structures. Extrinsic and Intrinsic semiconductors, doping - Fermi
energy for doped and undoped semiconductors, the p-n junction (energy band diagrams with Fermi
energy), the unbiased diode, forward and reverse biased diodes - tunnel diodes, zener diode, photo
diode its characteristics, LED [8Hrs][T1,T2]

Textbooks:

1. Concepts of Modern Physics (SIE)by Arthur Beiser, Shobhit Mahajan, and S. Rai Choudhury,
McGraw - Hill, 2017,

2, Modern Physics by Kenneth S. Krane, Wiley, 2020.

References:
1. Physics for Scientists and Engineers by Raymond A. Serway and John W. Jewett, 9" Edition
, Cengage, 2017
2. Principles of Physics by Robert Resnick, Jearl Walker and David Halliday, Wiley, 2015.
3. Solid State Electronic Devices ,by Streetman and Ben G Prentice Hall India
Learning Private Limited; 2006



Handbook of B.Tech. Programmes offered by USICT at Affiliated Institutions of the University.

PaperCode; BS-112 Paper: Applied Mathematics - Il L|T/P| C

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

Instruction for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1%') question should be compulsory and cover the entire syllabus.This question
should be objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per
the syllabus. Every unit shall have two questions covering the corresponding unit of the
syllabus. However, the student shall be asked to attempt only one of the two questions in the
unit. Individual questions may contain upto 5 sub-parts / sub-questions. Each Unit shall have
a marks weightage of 15.

4, The questions are to be framed keeping in view the learning outcomes of the course / paper.
The standard / level of the questions to be asked should be at the level of the prescribed
textbook.

5. The requirement of (scientific) calculators / log-tables / data - tables may be specified if
required.

Course Objectives:

1: To understand Complex series methods.

2: To understand Complex analysis

3: To understand Fourier and Laplace methods

4: To understand how to' solve specific formulated engineering problems -using PDE

methods.

| Course Qutcomes (CO):

CO1 | Ability to use Complex series methods.

CO2 | Ability to use Complex analysis to solve formulated engineering problems

CO3 | Ability to use Fourier and Laplace methods to solve formulated engineering problems

C04 | Ability to solve specific formulated engineering problems using PDE methods.

Course Outcomes (CO to Programme Outcomes (PO) Mapping (scale 1: low, 2: Medium, 3:
High

CO/PO | POO1 | POO2 | POO3 | POO4 | POO5 | POO6 | POO7 | POOB | POO% | PO10 | PO1T | POT2
cor |2 3 3 3 1 - . . - . 1 2

coz |2 3 3 3 1 - . - - - 2 2

co3 |2 3 3 3 1 . . - . - 2 2

co4 |2 3 3 3 1 . . - - - 2 2

Unit |

Complex Analysis - 1 : Complex Numbers and Their Geometric Representation, Polar Form of

Complex Numbers. Powers and Roots, Derivative. Analytic Function, Cauchy-Riemann Equations.
Laplace’s Equation, Exponential Function, Trigonometric and Hyperbolic Functions. Euler’s Formula,
de’Moivre’s theorem (without proof), Logarithm. General Power. Principal Value. Singularities and
Zeros. Infinity,

Line Integral in the Complex Plane, Cauchy’s Integral Theorem, Cauchy’s Integral Formula,

Derivatives of Analytic Functions, Taylor and Maclaurin Series. [10Hrs]

Unit Il

Complex Analysis - |l: Laurent Series, Residue Integration Method. Residue Integration of Real
Integrals,

Geometry of Analytic Functions: Conformal Mapping, Linear Fractional Transformations (Mdbius
Transformations), Special Linear Fractional Transformations, Conformal Mapping by Other Functions,
Applications: Electrostatic Fields, Use of Conformal Mapping. Modeling, Heat Problems, Fluid Flow.
Poisson’'s Integral Formula for Potentials [10Hrs]
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Unit 1l

Laplace Transforms: Definitions and existence (without proof), properties, First Shifting Theorem (s-
Shifting), Transforms of Derivatives and Integrals and ODEs, Unit Step Function {Heaviside Function).
Second Shifting Theorem (t-Shifting), Short Impulses. Dirac’s Delta Function. Partial Fractions,
Convolution. Integral Equations, Differentiation and Integration of Transforms. Solution of ODEs with
Variable Coefficients, Solution of

Systems of ODEs. Inverse Laplace transform and its properties.

Fourier Analysis: Fourier Series, Arbitrary Period. Even and Odd Functions. Half-Range Expansions,
Sturm-Liouville Problems. Fourier Integral, Fourier Cosine and Sine Transforms, Fourier Transform.
Usage of fourier analysis for solution of ODEs. Inverse Fourier transform and its properties. [10Hrs]

Unit IV

Partial Differential Equations (PDEs): Basic Concepts of PDEs. Modeling: Vibrating String, Wave
Equation. Solution by Separating Variables. Use of Fourier Series. D'Alembert's Solution of the Wave
Equation. Characteristics. Modeling: Heat Flow, from a Body in Space. Heat Equation:Solution by
Fourier Series. Steady Two-Dimensional Heat Problems. Dirichlet Problem. Heat Equation: Modeling
Very Long Bars. Solution by Fourier Integrals and Transforms. Modeling: Membrane, Two-Dimensional
Wave Equation. Rectangular Membrane. Laplacian in Polar Coordinates. Circular Membrane.
Laplace’s Equation in Cylindrical and Spherical Coordinates. Potential. Solution of PDEs by Laplace

Transforms. [10Hrs]

Textbooks:

1. Advanced Engineering Mathematics by Erwin Kreyszig, John Wiley, 10" Ed., 2011.

References:

1. Engineering Mathematics by K.A. Stroud withDexter J. Booth, Macmillan, 2020.

2. Advanced Engineering Mathematics by Larry Turyn, Taylor and Francis, 2014.

3. Advanced Engineering Mathematics by Dennis G. Zill, Jones & Bartlett Learning, 2018.

4. Advanced Engineering Mathematics with MATLAB by Dean G. Duffy, Taylor and Francis, 2017.

5. Advanced Engineering Mathematics by Merle C. Potter, Jack L. Lessing, and Edward F.
Aboufadel, Springer (Switzerland), 2019.

6. Mathematical Methods for Physics and Engineering, by K. F. Riley, M. P. Hobson and 5. J. Bence,

cup, 2013.



Handbook of B.Tech. Programmes offered by USICT at Affiliated Institutions of the University.,

PaperCode; ES-114 Paper: Engineering Mechanics

w|r
3
5
wla

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

Instruction for paper setter:

1. There should be 9 questions-in the term end examinations question paper.

2. The first (1*') question should be compulsory and cover the entire syllabus. This question
should be objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per
the syllabus. Every unit shall have two questions covering the corresponding unit of the
syllabus. However, the student shall be asked to attempt only one of the two questions in the
unit. Individual questions may contain upto 5 sub-parts / sub-questions. Each Unit shall have
a marks weightage of 15,

4. The questions are to be framed keeping in view the learning outcomes of the course / paper.
The standard / level of the questions to be asked should be at the level of the prescribed

textbook.
5. The requirement of (scientific) calculators / log-tables / data - tables may be specified if

required.
Course Objectives:

\ To impart knowledge to solve problems pertaining to force systems, equilibrium and
distributed systems.

2: To impart knowledge to solve problems of friction and engineering trusses.

3: To impart knowledge to deal with the problems of kinematics and kinetics of particle

4; To impart knowledge to deal with the problems of kinematics and kinetics of rigid
bodies.

Course Qutcomes (CO):

CO1 | Ability to solve problems pertaining to force systems, equilibrium and distributed
systems.

COZ | Ability to solve problems of friction and engineering trusses.

CO3 | Ability to deal with the problems of kinematics and kinetics of particle

CO4 | Ability to deal with the problems of kinematics and kinetics of rigid bodies.

Course Cutcomes (CO) to Programme Qutcomes (PO) Mapping (scale 1: low, 2: Medium, 3:

High)
CO/PO | POOT | POOZ | POO3 | POO4 | POO5 | POO6 | POOY | POOS | POOS | PO10 | POT1 | PO12
co1 3 3 3 3 2 - . - 1 1 1 2
coz 3 3 3 3 2 - - - 1 1 1 2
Cco3 3 3 3 3 2 - - - 1 1 1 2
C04 3 3 3 3 2 - - 1 1 1 2
Unit |

Force System: Introduction, force, principle of transmissibility of force, resultant of a force system,
resolution of a force, moment of force about a line, Varigon's theorem, couple, resolution of force
into force and a couple, properties of couple and their application to engineering problems.
Equilibrium: Force body diagram, equaticns of equilibrium and their applications to engineering
problems, equilibrium of two force and three force members.

Distributed Forces: Determination of center of gravity, center of mass and centroid by direct
integration and by the method of composite bodies, mass moment of inertia and area moment of
inertia by direct integration and composite bodies method, radius of gyration, parallel axis theorem,

polar moment of inertial. [10Hrs]

Unit ll

Structure: Plane truss, perfect and imperfect truss, assumption in the truss analysis, analysis of
perfect plane trusses by the method of joints, method of section and graphical method.
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Friction: Static and Kinetic friction, laws of dry friction, co-efficient of friction, angle of friction,
angle of repose, cone of friction, frictional lock, friction in flat pivot and collar bearing, friction in

flat belts. [10Hrs]

Unit Il

Kinematics of Particles: Rectilinear motion, plane curvilinear motion, rectangular coordinates,

normal and tangential coordinates.
Kinetics of Particles: Equation of motion, rectilinear motion and curvilinear motion, work-energy

equation, conservation of energy, concept of impulse and momentum, conservation of momentum,
impact of bodies, co-efficient of restitution, loss of energy during impact. [10HTrs]

Unit IV

Kinematics of Rigid Bodies: Concept of rigid body, types of rigid body motion, absolute motion,
introduction to relative velocity, relative acceleration (Corioli's component excluded) and
instantaneous center of zero velocity, Velocity and acceleration.

Kinetics of Rigid Bodies: Equation of motion, translatory motion and fixed axis rotation, application
of work energy principles to rigid bodies conservation of energy.

Beam: Introduction, types of loading, methods for the reactions of a beam, space diagram, types of
end supports, beams subjected to couple. [10Hrs]

Textbooks:
1.Engineering Mechanics by A.K.Tayal, Umesh Publications.

References:

1. ‘Engineering Mechanics’ by K. L. Kumar, Tata Mc-Graw Hill

2. 'Engineering Mechanics' by S. Timoshenko, D. H. Young, J. V. Rao, Tata Mc-Graw Hill
3. Engineering Mechanics-Statics and Dynamics’ by Irwing H, Shames, PHI.

4. ‘Engineering Mechanics’' by Basudev Bhattacharya, Oxford University Press.



