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I YEAR II SEMESTER 

 

S. No 
Course 

Course Title L T P Credits 
Code       

1 PH201BS Engineering Physics-II 3 0 0 3 

2 MA202BS Mathematics-II 4 1 0 4 

3 MA203BS Mathematics-III 4 1 0 4 

4 CS204ES Computer Programming in C 3 0 0 3 

5 ME205ES Engineering Graphics 2 0 4 4 

6 CH206BS Engineering Chemistry Lab 0 0 3 2 

7 PH207BS Engineering Physics Lab 0 0 3 2 

8 CS208ES Computer Programming in C Lab 0 0 3 2 

9 *EA209MC NCC/NSO 0 0 0 0 

  Total Credits 16 2 13 24 
 
 
 

 

*Mandatory Course. 



PH201BS: ENGINEERING PHYSICS - II 

 

B.Tech. I Year II Sem. L T/P/D C 
 

3 0/0/0  3  

Course Objectives: 
 

To understand the behavior of a particle quantum mechanically. 
 

To be able to distinguish pure and impure semi conductors and understand formation 

of P-N Junction. 

To understand various magnetic and dielectric properties of 

materials. To study super conductor behavior of materials. 

 

Course Outcomes: After completion of this course the student is able to 
 

Realize the importance of behavior of a particle quantum mechanically. 

Learn concentration estimation of charge carriers in semi conductors.  
Learn various magnetic dielectric properties and apply them in engineering 

applications. Know the basic principles and applications of super conductors. 

 

UNIT - I 
 

Principles of Quantum Mechanics: Waves and particles, de-Broglie hypothesis, matter waves, 

Davisson and Germer experiment, Heisenberg uncertainty principle, Schrodinger time 

independent wave equation, physical significance of wave function, particle in 1-D potential 

box, electron in periodic potential, Kronig-Penny model (qualitative treatment), E-K curve, 

origin of energy band formation in solids. 

 

UNIT - II 
 
Semiconductor Physics: Fermi level in intrinsic and extrinsic semiconductors, calculation of 

carrier concentration in intrinsic & extrinsic semiconductors, direct and indirect band gap 

semiconductors, formation of PN junction, open circuit PN junction, energy diagram of PN 

junction diode, solar cell: I-V characteristics and applications. 

 

UNIT - III 
 
Dielectric Properties: Electric dipole, dipole moment, dielectric constant, polarizability, 

electric susceptibility, displacement vector, electronic, ionic and orientation polarizations and 

calculation of their polarizabilitites, internal field, Clausius-Mossotti relation, Piezoelectricity, 

pyroelectricity and ferroelectricity-BaTiO3 structure. 

 

UNIT - IV 
 
Magnetic Properties & Superconductivity: Permeability, field intensity, magnetic field 

induction, magnetization, magnetic susceptibility, origin of magnetic moment, Bohr magneton, 

classification of dia, para and ferro magnetic materials on the basis of magnetic moment, 

hysteresis curve based on domain theory, soft and hard magnetic materials, properties of anti-

ferro and ferri magnetic materials, 
 
Superconductivity: Superconductivity phenomenon, Meissner effect, applications of 

superconductivity. 



UNIT - V 
 
Introduction to nanoscience: Origin of nanoscience, nanoscale, surface to volume ratio, 

quantum confinement, dominance of electromagnetic forces, random molecular motion, bottom-

up fabrication: Sol-gel, CVD and PVD techniques, top-down fabrication: ball mill method, 

characterization by XRD, SEM and TEM. 

 

Text Books: 
 

1. Solid State Physics, A. J. Dekkar, Macmillan publishers Ind. Ltd.,  
2. Solid State Physics, Chales Kittel, Wiley student edition.  
3. Fundamentals of Physics, Alan Giambattisa, BM Richardson and Robert C Richardson, 

Tata McGraw hill Publishers. 

 

Reference Books: 
 

1. Modern Engineering Physics, K. Vijaya Kumar, S. Chandralingam S. Chand & Co. Pvt. 

Ltd.,  
2. University Physics, Francis W. Sears, Hugh D. Young, Marle Zeemansky and Roger A 

Freedman, Pearson Education. 

3. Fundamentals of Acoustics, Kinster and Frey, John Wiley and Sons.  
4. Introduction to Quantum Mechanics Leonard I. Schiff McGraw-Hill 



MA102BS/MA202BS: MATHEMATICS - II 
 

(Advanced Calculus) 
 

B.Tech. I Year II Sem. 

 

L T/P/D C 
 

4  1/0/0 4 
 

Prerequisites: Foundation course (No prerequisites). 

 

Course Objectives: To learn 
 

concepts & properties of Laplace Transforms  
solving differential equations using Laplace transform techniques 

evaluation of integrals using Beta and Gamma Functions  
evaluation of multiple integrals and applying them to compute the volume and areas 

of regions 

the physical quantities involved in engineering field related to the vector valued 

functions. 

the basic properties of vector valued functions and their applications to line, surface 

and volume integrals. 
 

Course Outcomes: After learning the contents of this course the student must be able to 
 

use Laplace transform techniques for solving DE’s 

evaluate integrals using Beta and Gamma functions  
evaluate the multiple integrals and can apply these concepts to find areas, volumes, 

moment of inertia etc of regions on a plane or in space 

evaluate the line, surface and volume integrals and converting them from one to 

another 
 

UNIT – I 
 

Laplace Transforms: Laplace transforms of standard functions, Shifting theorems, 

derivatives and integrals, properties- Unit step function, Dirac’s delta function, Periodic 

function, Inverse Laplace transforms, Convolution theorem (without proof).  
Applications: Solving ordinary differential equations (initial value problems) using Laplace 

transforms. 
 

UNIT - II 
 
Beta and Gamma Functions: Beta and Gamma functions, properties, relation between Beta 

and Gamma functions, evaluation of integrals using Beta and Gamma functions. 

Applications: Evaluation of integrals. 
 

UNIT – III 
 
Multiple Integrals: Double and triple integrals, Change of variables, Change of order of 

integration. Applications: Finding areas, volumes & Center of gravity (evaluation using Beta 

and Gamma functions). 
 

UNIT – IV 
 
Vector Differentiation: Scalar and vector point functions, Gradient, Divergence, Curl and 

their physical and geometrical interpretation, Laplacian operator, Vector identities. 



UNIT – V 
 
Vector Integration: Line Integral, Work done, Potential function, area, surface and volume 

integrals, Vector integral theorems: Greens, Stokes and Gauss divergence theorems (without 

proof) and related problems. 
 

Text Books: 
 

1. Advanced Engineering Mathematics by R K Jain & S R K Iyengar, Narosa Publishers 

2. Engineering Mathematics by Srimanthapal and Subodh C. Bhunia, Oxford Publishers 
 

References: 
 

1. Advanced Engineering Mathematics by Peter V. O. Neil, Cengage Learning 

Publishers.  
2. Advanced Engineering Mathematics by Lawrence Turyn, CRC Press 



MA203BS: Mathematics - III 
 

(Statistical and Numerical Methods) 

 

B.Tech. I Year II Sem.                                        L  T/P/D  C 4  1/0/0  4 

 

Prerequisites: Foundation course (No prerequisites). 

 

Course Objectives: To learn 
 

random variables that describe randomness or an uncertainty in certain realistic 

situation 

binomial geometric and normal distributions  
sampling distribution of mean, variance, point estimation and interval estimation 

the testing of hypothesis and ANOVA  
the topics those deals with methods to find roots of an equation  

to fit a desired curve by the method of least squares for the given data 

solving ordinary differential equations using numerical techniques 

 

Course Outcomes: After learning the contents of this course the student must be able to 
 

differentiate among random variables involved in the probability models which are 

useful for all branches of engineering 

calculate mean, proportions and variances of sampling distributions and to make 

important decisions s for few samples which are taken from a large data 

solve the tests of ANOVA for classified data  
find the root of a given equation and solution of a system of 

equations fit a curve for a given data  
find the numerical solutions for a given first order initial value problem 

 

UNIT – I 
 

Random variables and Distributions:  
Introduction, Random variables, Discrete random variable, Continuous random variable, 

Probability distribution function, Probability density function, Expectation, Moment 

generating function, Moments and properties. Discrete distributions: Binomial and geometric 

distributions. Continuous distribution: Normal distributions. 

 

UNIT – II 
 
Sampling Theory: Introduction, Population and samples, Sampling distribution of means ( 

Known)-Central limit theorem, t-distribution, Sampling distribution of means ( unknown)-

Sampling distribution of variances – 
2
 and F- distributions, Point estimation, Maximum error 

of estimate, Interval estimation. 

 

UNIT – III 
 
Tests of Hypothesis: Introduction, Hypothesis, Null and Alternative Hypothesis, Type I and 

Type II errors, Level of significance, One tail and two-tail tests, Tests concerning one mean 

and proportion, two means-proportions and their differences-ANOVA for one-way classified 

data. 



UNIT – IV 
 
Algebraic and Transcendental Equations & Curve Fitting: Introduction, Bisection 

Method, Method of False position, Iteration methods: fixed point iteration and Newton 

Raphson methods. Solving linear system of equations by Gauss-Jacobi and Gauss-Seidal 

Methods. 
 
Curve Fitting: Fitting a linear, second degree, exponential, power curve by method of least 

squares. 

 

UNIT – V 
 

Numerical Integration and solution of Ordinary Differential equations: Trapezoidal rule- 
 

Simpson’s 1/3
rd

 and 3/8
th

 rule- Solution of ordinary differential equations by Taylor’s series, 

Picard’s method of successive approximations, Euler’s method, Runge-Kutta method (second 

and fourth order) 

 

Text Books: 
 

1. Probability and Statistics for Engineers by Richard Arnold Johnson, Irwin Miller and 

John E. Freund, New Delhi, Prentice Hall.  
2. Probability and Statistics for Engineers and Sciences by Jay L. Devore, Cengage 

Learning. 

3. Numerical Methods for Scientific and Engineering Computation by M. K. Jain, S. R. 

K. Iyengar and R. K. Jain, New Age International Publishers 

 

References: 
 

1. Fundamentals of Mathematical Statistics by S. C. Guptha & V. K. Kapoor, S. Chand.  
2. Introductory Methods of Numerical Analysis by S. S. Sastry, PHI Learning Pvt. Ltd.  
3. Mathematics for engineers and scientists by Alan Jeffrey, 6

th
 edition, CRC press. 



CS104ES/CS204ES: COMPUTER PROGRAMMING IN 

C B.Tech. I Year II Sem. 

 
 

 

L  T/P/D  C 
 

3 0/0/0 
 
3 

 

Course Objectives: 
 

To learn the fundamentals of computers. 
 

To understand the various steps in Program development.  
To learn the syntax and semantics of C Programming Language. 

To learn how to write modular and readable C Programs.  
To learn to write programs using structured programming approach in C to solve 

problems. 

 

Course Outcomes: 
 

Demonstrate the basic knowledge of computer hardware and software. 

Ability to write algorithms for solving problems.  
Ability to draw flowcharts for solving problems.  

Ability to code a given logic in C programming language. 

Gain knowledge in using C language for solving problems. 

 

UNIT - I 
 
Introduction to Computers – Computer Systems, Computing Environments, Computer 

Languages, Creating and running programs, Program Development, algorithms and flowcharts , 

Number systems-Binary, Decimal, Hexadecimal and Conversions, storing integers and real 

numbers. 
 
Introduction to C Language – Background, C Programs, Identifiers, Types, Variables, 

Constants, Input / Output, Operators(Arithmetic, relational, logical, bitwise etc.), Expressions, 

Precedence and Associativity, Expression Evaluation, Type conversions, Statements- Selection 

Statements(making decisions) – if and switch statements, Repetition statements ( loops)-while, 

for, do-while statements, Loop examples, other statements related to looping – break, continue, 

goto, Simple C Program examples. 

 

UNIT - II 
 

Functions-Designing Structured Programs, Functions, user defined functions, inter function 

communication, Standard functions, Scope, Storage classes-auto, register, static, extern, scope 

rules, type qualifiers, recursion- recursive functions, Limitations of recursion, example C 

programs. 
 
Arrays – Concepts, using arrays in C, inter function communication, array applications- linear 

search, binary search and bubble sort, two – dimensional arrays, multidimensional arrays, C 

program examples. 

 

UNIT - III 
 
Pointers – Introduction (Basic Concepts), Pointers for inter function communication, pointers to 

pointers, compatibility, Pointer Applications-Arrays and Pointers, Pointer Arithmetic and 



arrays, Passing an array to a function, memory allocation functions, array of pointers, 

programming applications, pointers to void, pointers to functions. 

Strings – Concepts, C Strings, String Input / Output functions, arrays of strings, string 

manipulation functions, string / data conversion, C program examples. 

 

UNIT - IV 
 

Enumerated, Structure and Union Types – The Type Definition (typedef), Enumerated types, 

Structures –Declaration, initialization, accessing structures, operations on structures, Complex 

structures-Nested structures, structures containing arrays, structures containing pointers, arrays 

of structures, structures and functions, Passing structures through pointers, self referential 

structures, unions, bit fields, C programming examples, command–line arguments, Preprocessor 

commands. 

 

UNIT – V 
 
Input and Output – Concept of a file, streams, text files and binary files, Differences between 

text and binary files, State of a file, Opening and Closing files, file input / output functions 

(standard library input / output functions for files), file status functions (error handling), 

Positioning functions (fseek ,rewind and ftell), C program examples. 

 

Text Books: 
 

1. Computer Science: A Structured Programming Approach Using C, B. A. Forouzan and 

R. F. Gilberg, Third Edition, Cengage Learning.  
2. Programming in C. P. Dey and M Ghosh , Second Edition, Oxford University Press. 

 

Reference Books: 
 

1. The C Programming Language, B.W. Kernighan and Dennis M. Ritchie, Second 

Edition, Pearson education.  
2. Programming with C, B. Gottfried, 3

rd
 edition, Schaum’s outlines, McGraw Hill 

Education (India) Pvt Ltd.  
3. C From Theory to Practice, G S. Tselikis and N D. Tselikas, CRC Press.  
4. Basic computation and Programming with C, Subrata Saha and S. Mukherjee, 

Cambridge University Press. 



ME106ES/ME205ES: ENGINEERING GRAPHICS 

 

B.Tech. I Year II Sem. L  T/P/D C 
 

2 0/0/4  4  
Pre-requisites: None 

 

Course objectives: 
 

To provide basic concepts in engineering drawing. 
 

To impart knowledge about standard principles of orthographic projection of objects. 

To draw sectional views and pictorial views of solids. 

 

Course Outcomes: 
 

Ability to prepare working drawings to communicate the ideas and 

information. Ability to read, understand and interpret engineering drawings. 

 

UNIT – I 
 

Introduction To Engineering Drawing: Principles of Engineering Graphics and their 

Significance, Conic Sections including the Rectangular Hyperbola – General method only. 

Cycloid, Epicycloid and Hypocycloid Involute. Scales – Plain, Diagonal, and Vernier Scales. 

 

UNIT - II 
 

Orthographic Projections: Principles of Orthographic Projections – Conventions – Projections 

of Points and Lines Projections of Plane regular geometric figures.—Auxiliary Planes. 

 

 

UNIT – III 
 
Projections of Regular Solids – Auxiliary Views. 

 

UNIT – IV 
 

Sections or Sectional views of Right Regular Solids – Prism, Cylinder, Pyramid, Cone – 

Auxiliary views – Sections of Sphere. Development of Surfaces of Right Regular Solids – 

Prism, Cylinder, Pyramid, and Cone 

 

UNIT – V 
 
Isometric Projections: Principles of Isometric Projection – Isometric Scale – Isometric Views 

– Conventions – Isometric Views of Lines, Plane Figures, Simple and Compound Solids – 

Isometric Projection of objects having non- isometric lines. Isometric Projection of Spherical 

Parts. Conversion of Isometric Views to Orthographic Views and Vice-versa – Conventions 

Auto CAD: Basic principles only. 

 

Text Books: 
 

1. Engineering Drawing / Basant Agrawal and Mc Agrawal/ Mc Graw Hill  
2. Engineering Drawing/ M.B. Shah, B.C. Rane / Pearson. 



Reference Books: 
 

1. Engineering Drawing / N.S. Parthasarathy and Vela Murali/ Oxford  
2. Engineering Drawing N.D. Bhatt / Charotar 



CH206BS: ENGINEERING CHEMISTRY 

LAB B.Tech. I Year II Sem. 

 
 

 

L T/P/D C 
 

0 0/3/0 
 
2 

 

LIST OF EXPERIMENTS 

 

Volumetric Analysis: 
 

1. Estimation of Ferrous ion by Dichrometry.  
2. Estimation of hardness of water by Complexometric method using EDTA.  
3. Estimation of Ferrous and Ferric ions in a given mixture by Dichrometry.  
4. Estimation Ferrous ion by Permanganometry.  
5. Estimation of copper by Iodomery.  
6. Estimation of percentage of purity of MnO2 in pyrolusite 

7. Determination of percentage of available chlorine in bleaching powder.  
8. Determination of salt concentration by ion- exchange resin. 

 

Instrumental methods of Analysis: 
 

1. Estimation of HCl by Conductometry.  
2. Estimation of Ferrous ion by Potentiometry.  
3. Determination of Ferrous iron in cement by Colorimetric method.  
4. Determination of viscosity of an oil by Redwood / Oswald’s Viscometer.  
5. Estimation of manganese in KMnO4 by Colorimetric method. 
6. Estimation o f HCl and Acetic acid in a given mixture by Conductometry.  
7. Estimation of HCl by Potentiometry. 

 

Preparation of Polymers: 
 

1.  Preparation of Bakelite and urea formaldehyde resin. 

 

Note: All the above experiments must be performed. 

 

Text Books:  

1. Vogel’s Text Book of Quantitative Chemical Analysis, 5
th

 Edition (2015) 
2. G. H. Jeffery, J. Bassett, J. Mendham and R. C. Denney. 
3. A Text Book on experiments and calculations in Engineering Chemistry by S.S. Dara S. 

Chand & Company Ltd., Delhi (2003). 



PH107BS/PH207BS: ENGINEERING PHYSICS LAB 

 

B.Tech. I Year II Sem.                                         L  T/P/D  C 0  0/3/0  2 
 
 

 

LIST OF EXPERIMENTS 

 

1. Dispersive power of the material of a prism – Spectrometer.  
2. Determination of wavelengths of white source – Diffraction grating.  
3. Newton’s Rings – Radius of curvature of Plano convex lens.  
4. Melde’s experiment – Transverse and longitudinal modes.  
5. Charging, discharging and time constant of an R-C circuit.  
6. L-C-R circuit – Resonance & Q-factor.  
7. Magnetic field along the axis of current carrying coil – Stewart and Gees method and to 

verify Biot – Savart’s law. 

8. Study the characteristics of LED and LASER diode.  
9. Bending losses of fibres & Evaluation of numerical aperture of a given fibre.  
10. Energy gap of a material of p-n junction.  
11. Torsional pendulum – Rigidity modulus.  
12. Wavelength of light, resolving power and dispersive power of a diffraction grating using 

laser. 

13. V-I characteristics of a solar cell. 

 

Note: Minimum 10 experiments must be performed. 



CS108ES/CS208ES: COMPUTER PROGRAMMING IN C LAB 

 

B.Tech. I Year II Sem. 

 

L  T/P/D  C 
 

0 0/3/0 2 

 

Course Objective: 
 

To write programs in C using structured programming approach to solve the problems. 

 

Course Outcomes: 
 

Ability to design and test programs to solve mathematical and scientific problems. 

Ability to write structured programs using control structures and functions. 

 

Recommended Systems/Software Requirements: 
 

Intel based desktop PC 

GNU C Compiler 

 

1. a) Write a C program to find the factorial of a positive integer.  
b) Write a C program to find the roots of a quadratic equation. 

 

2. a) Write a C program to determine if the given number is a prime number or not.  
b) A Fibonacci sequence is defined as follows: the first and second terms in the sequence 

are 0 and 1. Subsequent terms are found by adding the preceding two terms in the 

sequence. Write a C program to generate the first n terms of the sequence. 

 
3. a) Write a C program to construct a pyramid of numbers.  

b) Write a C program to calculate the following Sum:  

Sum=1-x
2
/2! +x

4
/4!-x

6
/6!+x

8
/8!-x

10
/10! 

 

4. a) The least common multiple (LCM) of two positive integers a and b is the smallest 

integer that is evenly divisible by both a and b. Write a C program that reads two 

integers and calls LCM (a, b) function that takes two integer arguments and returns their 

LCM. The LCM (a, b) function should calculate the least common multiple by calling 

the GCD (a, b) function and using the following relation:  
LCM (a, b) = ab / GCD (a, b)  

b) Write a C program that reads two integers n and r to compute the ncr value using the 

following relation:  
(n, r) = n! / r! (n-r)! . Use a function for computing the factorial value of an integer. 

 
 
5. a) Write C program that reads two integers x and n and calls a recursive function to 

compute x
n
 

b) Write a C program that uses a recursive function to solve the Towers of Hanoi problem.  
c) Write a C program that reads two integers and calls a recursive function to compute 

 
 

value. 



 

6. a) Write a C program to generate all the prime numbers between 1 and n, where n is a value 

supplied by the user using Sieve of Eratosthenes algorithm.  
b) Write a C program that uses non recursive function to search for a Key value in a given 

list of integers. Use linear search method. 

 
7. a) Write a menu-driven C program that allows a user to enter n numbers and then choose 

between finding the smallest, largest, sum, or average. The menu and all the choices are 

to be functions. Use a switch statement to determine what action to take. Display an 

error message if an invalid choice is entered. 

b) Write a C program that uses non recursive function to search for a Key value in a given 

sorted list of integers. Use binary search method. 

 

8 a) Write a C program that implements the Bubble sort method to sort a given list of integers 

in ascending order.  
b) Write a C program that reads two matrices and uses functions to perform the following:  

1. Addition of two matrices  
2. Multiplication of two matrices 

 

9. a) Write a C program that uses functions to perform the following operations:  
1. to insert a sub-string into a given main string from a given position.  
2. to delete n characters from a given position in a given string.  

b) Write a C program that uses a non recursive function to determine if the given string is a 

palindrome or not. 

 

10. a) Write a C program to replace a substring with another in a given line of text. 
 

b) Write a C program that reads 15 names each of up to 30 characters, stores them 

in an array, and uses an array of pointers to display them in ascending (ie. 

alphabetical) order. 

 
11. a) 2’s complement of a number is obtained by scanning it from right to left and 

complementing all the bits after the first appearance of a 1. Thus 2’s complement of 

11100 is 00100. Write a C program to find the 2’s complement of a binary number.  
b) Write a C program to convert a positive integer to a roman numeral. Ex. 11 is converted 

to XI. 

 
12. a) Write a C program to display the contents of a file to standard output device.  

b) Write a C program which copies one file to another, replacing all lowercase characters 

with their uppercase equivalents. 

 
13. a) Write a C program to count the number of times a character occurs in a text file. The file 

name and the character are supplied as command-line arguments.  
b) Write a C program to compare two files, printing the first line where they differ.  

14. a) Write a C program to change the nth character (byte) in a text file. Use fseek function. 



b) Write a C program to reverse the first n characters in a file. The file name and n are 

specified on the command line. Use fseek function. 

 
15. a) Write a C program to merge two files into a third file (i.e., the contents of the firs t file 

followed by those of the second are put in the third file).  
b) Define a macro that finds the maximum of two numbers. Write a C program that uses 

the macro and prints the maximum of two numbers. 

 

Reference Books: 
 

1. Mastering C, K.R. Venugopal and S.R. Prasad, TMH Publishers.  
2. Computer Programming in C, V. Rajaraman, PHI.  
3. Programming in C, Stephen G. Kochan, Fourth Edition, Pearson Education.  
4. C++: The complete reference, H. Schildt, TMH Publishers. 


