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COMPUTER SCIENCE AND ENGINEERING

Preamble: This is a programming course for awarding B. Tech. Minor in Computer Science and 
Engineering with specialization in Machine Learning. The objective of the course is to provide 
learners an insight into Python programming, and develop programming skills to manage the 
development of software systems. It covers programming environment, important instructions, 
data representations, intermediate level features, Object Oriented Programming and file data 
processing of Python. This course lays the foundation to develop web applications, Machine 
Learning, and Artificial Intelligence-based applications and tools, Data Science and Data 
Visualization applications. 

Prerequisite: Nil 

Course Outcomes: After the completion of the course the student will be able to 

Mapping of course outcomes with program outcomes 

CST 
283

Python for Machine 
Learning

Category L T P Credit
Year of 

Introduction

MINOR 3 1 0 4 2019

CO1 Write, test and debug Python programs (Cognitive Knowledge level: Apply)

CO2
Illustrate uses of conditional (if, if-else, if-elif-else and switch-case) and iterative 
(while and for) statements in Python programs (Cognitive Knowledge level: Apply)

CO3
Develop programs by utilizing the modules Lists, Tuples, Sets and Dictionaries in 
Python (Cognitive Knowledge level: Apply)

CO4
Implement Object Oriented programs with exception handling (Cognitive Knowledge 
level: Apply)

CO5
Write programs in Python to process data stored in files by utilizing the modules 
Numpy, Matplotlib, and Pandas (Cognitive Knowledge level: Apply)

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12

CO1 ✔ ✔ ✔ ✔ ✔ ✔

CO2 ✔ ✔ ✔ ✔ ✔ ✔

CO3 ✔ ✔ ✔ ✔ ✔ ✔ ✔

CO4 ✔ ✔ ✔ ✔ ✔ ✔

CO5 ✔ ✔ ✔ ✔ ✔ ✔ ✔
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Abstract POs defined by National Board of Accreditation 

Assessment Pattern 

Mark Distribution 

Continuous Internal Evaluation Pattern:  

Attendance    : 10 marks  
Continuous Assessment Test  : 25 marks 
Continuous Assessment Assignment : 15 marks  

Internal Examination Pattern:  

#PO Broad PO #PO Broad PO

PO1 Engineering Knowledge PO7 Environment and Sustainability

PO2 Problem Analysis PO8 Ethics

PO3 Design/Development of solutions PO9 Individual and team work

PO4
Conduct investigations of complex 
problems

PO10 Communication

PO5 Modern tool usage PO11 Project Management and Finance

PO6 The Engineer and Society PO12 Life long learning

Bloom’s Category
Test 1 (Marks in 

percentage)
Test 2 (Marks 
in percentage)

End Semester 
Examination (Marks in 

percentage)

Remember 20 20 20

Understand 35 35 35

Apply 45 45 45

Analyse

Evaluate

Create

Total Marks CIE Marks ESE Marks ESE Duration

150 50 100 3



COMPUTER SCIENCE AND ENGINEERINGEach of the two internal examinations has to be conducted out of 50 marks. The first series test 
shall be preferably conducted after completing the first half of the syllabus and the second series 
test shall be preferably conducted after completing the remaining part of the syllabus. There will 
be two parts: Part A and Part B. Part A contains 5 questions (preferably, 2 questions each from 
the completed modules and 1 question from the partly completed module), having 3 marks for 
each question adding up to 15 marks for part A. Students should answer all questions from Part 
A. Part B contains 7 questions (preferably, 3 questions each from the completed modules and 1 
question from the partly completed module), each with 7 marks. Out of the 7 questions, a student 
should answer any 5. 

End Semester Examination Pattern:  

There will be two parts; Part A and Part B. Part A contains 10 questions with 2 questions from 
each module, having 3 marks for each question. Students should answer all questions. Part B 
contains 2 questions from each module of which a student should answer any one. Each question 
can have a maximum of 2 sub-divisions and carries 14 marks. 

SYLLABUS 

Module I 

Programming Environment and Python Basics: 

Getting Started with Python Programming - Running code in the interactive shell, Editing, 
Saving, and Running a script. Using editors - IDLE, Jupyter.  The software development process 
-  Case Study. 

Basic coding skills - Working with data types, Numeric data types and Character sets, Keywords, 
Variables and Assignment statement, Operators, Expressions, Working with numeric data, Type 
conversions, Comments in the program. Input, Processing, and Output. Formatting output. How 
Python works. Detecting and correcting syntax errors.  Using built in functions and modules in  
math module. 

Module II 

Building Python Programs: 

Control statements - Selection structure (if-else, switch-case), Iteration structure(for, while), 
Testing the control statements, Lazy evaluation. Functions - Hiding redundancy and complexity, 
Arguments and return values, Variable scopes and parameter passing, Named arguments, Main 
function, Working with recursion,  Lambda functions. Strings and number systems - String 
function, Handling numbers in various formats. 

Module III 

Data Representation: 

Lists - Basic list Operations and functions, List of lists, Slicing,  Searching and sorting list, List 
comprehension. Work with tuples. Sets. Work with dates and times. Dictionaries - Dictionary 



COMPUTER SCIENCE AND ENGINEERINGfunctions, dictionary literals, adding and removing keys, accessing and replacing values, 
traversing dictionaries, reverse lookup. Case Study - Data Structure Selection. 

Module IV 

Object Oriented Programming: 

Design with classes - Objects and Classes, Methods, Instance Variables, Constructor, Accessors 
and Mutators. Structuring classes with Inheritance and Polymorphism. Abstract Classes. 
Exceptions - Handle a single exception, handle multiple exceptions.  

Module V 

Data Processing: 

The os and sys modules. Introduction to file I/O - Reading and writing text files, Manipulating 
binary files. NumPy - Basics, Creating arrays, Arithmetic, Slicing, Matrix Operations, Random 
numbers.  Plotting and visualization. Matplotlib - Basic plot, Ticks, Labels, and Legends. 
Working with CSV files. – Pandas - Reading, Manipulating, and Processing Data. 

Text Books: 

1.Kenneth A Lambert., Fundamentals of Python : First Programs, 2/e, Cengage Publishing,

2016

2.Wes McKinney, Python for Data Analysis, 2/e, Shroff / O’Reilly Publishers, 2017

Reference Books: 

1. Allen B. Downey, Think Python: How to Think Like a Computer Scientist, 2/e, Schroff,
2016

2. Michael Urban and Joel Murach, Python Programming, Shroff/Murach, 2016
3. David M.Baezly, Python Essential Reference. Addison-Wesley Professional; 4/e, 2009.
4. Charles Severance. Python for Informatics: Exploring Information,
5. http://swcarpentry.github.io/python-novice-gapminder/

Sample Course Level Assessment Questions  

Course Outcome1(CO1): What is type conversion? How is it done in Python? 

Course Outcome 2(CO2):  Write a Python program which takes a positive integer n as input 
and finds the sum of cubes all positive even numbers less than or equal to the number.  

Course Outcome 3(CO3): Given is a list of of words, wordlist, and a string, name. Write a 
Python function which takes wordlist and name as input and returns a tuple. The first element of 



COMPUTER SCIENCE AND ENGINEERINGthe output tuple is the number of words in the wordlist which have name as a substring in it. The 
second element of the tuple is a list  showing the index at which the name occurs in each of the 
words of the wordlist and a 0 if it doesn’t occur. 

Course Outcome 4(CO4):  Write a Python program to implement the addition, subtraction, and 
multiplication of complex numbers using classes. Use constructors to create objects. The input to 
the program consist of real and imaginary parts of the complex numbers. 

Course Outcome 5(CO5): Given a file “auto.csv” of automobile data with the fields index, 
company, body-style, wheel-base, length, engine-type, num-of-cylinders, horsepower, average-
mileage, and price, write python code to  

1) Clean and Update the CSV file
2) Print total cars of all companies
3) Find the average mileage of all companies
4) Find the highest priced car of all companies.
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Model Question Paper 

QP CODE:  PAGES: 

Reg No:_______________ 
Name:_________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  
THIRD SEMESTER B.TECH (MINOR) DEGREE EXAMINATION, MONTH & YEAR 

Course Code: CST 283 

Course name : PYTHON  FOR MACHINE LEARNING 

Max Marks: 100   Duration: 3 Hours 

PART-A 

(Answer All Questions. Each question carries 3 marks) 

1. Explain the basic data types available in Python, with examples.

2.
Write a Python program to reverse a number and also find the sum of digits of the
number. Prompt the user for input.

3.
Explain the concept of scope and lifetime of variables in Python programming language,
with a suitable example.

4. Discuss format specifiers and escape sequences with examples.

5. Discuss the relation between tuples, lists, and dictionaries in detail.

6.
Discuss the following dictionary methods with an example.

i. get( )    ii. Keys( )    iii. pop( )    iv. update( )     v. values( )     vi. items( )

7. What is polymorphism? Give an example in the context of OOP in Python.

8. How is exception handling accomplished in Python programs?

9.
Write a note on the os and os.path modules in Python. Also, discuss the walk( ) and
getcwd( ) methods of the os module.

10. Describe the characteristics of the CSV format.
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(Answer any one full question from each module) 

11. (a) Compare and contrast interpreted languages and compiled languages. 
How does it affect the quality of program development and execution 
of the program?

(6)

(b) What are the possible errors in a Python program. Write a Python 
program to print the value of 22n+n+5 for n provided by the user.

(8)

OR

12. (a) Describe Arithmetic operators, Assignment operators, Comparison 

operators, Logical operators, and Bitwise operators in detail with examples.                                                   
(6)

(b) Explain the software development process in detail. (8)

13. (a) Write a Python code to check whether a given year is a leap year or not [An 

year is a leap year if it’s divisible by 4 but not divisible by 100 except for 

those divisible by 400].

(5)

(b) Input 4 integers (+ve and −ve). Write a Python code to find the sum of 
negative numbers, positive numbers, and print them. Also, find the 
averages of these  two groups of numbers and print.                                      

(9)

OR

14. (a) (8)

(b) Write a Python code to determine whether the given string is a Palindrome 

or not using slicing. Do not use any string function. 

(6)

15. (a) Write a Python code to create a function called list_of_frequency that takes 

a string and prints the letters in non-increasing order of the frequency of 

their occurrences. Use dictionaries.

(5)

(b) Write a Python program to read a list of numbers and sort the list in a non-

decreasing order without using any built in functions. Separate function 

should be written to sort the list wherein the name of the list is passed as 

the parameter. 

(9)

OR

Write a Python program to find the value for sin(x) up to n terms using the 
series 

       where x is in degrees



COMPUTER SCIENCE AND ENGINEERING16. (a) Illustrate the following Set methods with an example. 
i. intersection( ) ii. Union( ) iii. Issubset( ) iv. Difference( ) v. update( ) vi. 
discard( )

(6)

(b) Write a Python program to check the validity of a password given by the 
user. 
The Password should satisfy the following criteria: 
1. Contains at least one letter between a and z 
2. Contains at least one number between 0 and 9 
3. Contains at least one letter between A and Z 
4. Contains at least one special character from $, #, @ 
5. Minimum length of password: 6

(8)

17. (a) How can a class be instantiated in Python? Write a Python program to 

express the instances as return values to define a class RECTANGLE with 

parameters height, width, corner_x, and corner_y and member functions to 

find center, area, and perimeter of an instance.

(10)

(b) Explain inheritance in Python. Give examples for each type of inheritance. (4)

OR

18. (a) Write a Python class named Circle constructed by a radius and two 
methods which will compute the area and the perimeter of a given circle

(6)

(b) Write Python program to create a class called as Complex and implement 
__add__( ) method to add two complex numbers. Display the result by 
overloading the + Operator.

(8)

19. (a) Write a Python program to add two matrices and also find the transpose of 
the resultant matrix.

(8)

(b) Given a file “auto.csv” of automobile data with the fields index, company, 
body-style, wheel-base, length, engine-type, num-of-cylinders, horsepower, 
average-mileage, and price, write Python codes using Pandas to  

1) Clean and Update the CSV file 
2) Print total cars of all companies 
3) Find the average mileage of all companies 
4) Find the highest priced car of all companies.

(6)

OR
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Teaching Plan 

20. (a) Write Python program to write the data given below to a CSV file. 
SN Name Country Contribution Year 
1 Linus Torvalds Finland Linux Kernel 1991 
2 Tim Berners-Lee England World Wide Web 1990 
3 Guido van Rossum Netherlands Python 1991 

(5)

(b) Given the sales information of a company as CSV file with the following 
fields month_number, facecream, facewash, toothpaste, bathingsoap, 
shampoo, moisturizer, total_units, total_profit. Write Python codes to 
visualize the data as follows 

1) Toothpaste sales data of each month and show it using a scatter plot 
2) Face cream and face wash product sales data and show it using the 

bar chart 
3) Calculate total sale data for last year for each product and show it 

using a Pie chart. 

(9)

                                                                                                                                   
(14X5=70)  

Module 1: Programming Environment and Python Basics
(10  

hours)

1.1
Getting Started with Python Programming: Running code in the interactive 
shell Editing, Saving, and Running a script

1 hour

1.2 Using editors: IDLE 1 hour

1.3 Jupyter 1 hour

1.4 The software development process: Case Study. 1 hour

1.5
Basic coding skills: Working with data types, Numeric data types and 
Character sets, Keywords, Variables and Assignment statement,  
Operators, Expressions,

1 hour

1.6 Working with numeric data, Type conversions, Comments in the program 1 hour

1.7 Input, Processing, and Output, Formatting output – How Python works 1 hour

1.8 How Python works – Detecting and correcting syntax errors 1 hour

1.9 Using built in functions and modules: Case – Using math module 1 hour

1.10
Using built in functions and modules: Case – Using math module 
(Examples)

1 hour
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Module 2: Building Python Programs (8 hours)

2.1 Control statements: Selection structure (if-else, switch-case), 1 hour

2.2
Iteration structure(for, while), Testing the control statements, Lazy 
evaluation

1 hour

2.3
Functions: Hiding redundancy and complexity, Arguments and return 
values,  

1 hour

2.4 Variable scopes and parameter passing 1 hour

2.5 Named arguments, Main function, 1 hour

2.6 Working with recursion,  Lambda functions 1 hour

2.7 Strings and number systems: String function  1 hour

2.8 Handling numbers in various format 1 hour

Module 3: Data Representation (9 hours)

3.1 Lists: Basic list Operations and functions, List of lists 1 hour

3.2 Slicing,  Searching and sorting list 1 hour

3.3 List comprehension 1 hour

3.4 Work with tuples, Sets  1 hour

3.5 Work with dates and times 1 hour

3.6 Dictionaries: Dictionary functions, 1 hour

3.7
Dictionary literals, adding and removing keys, accessing & replacing 
values

1 hour

3.8 Traversing dictionaries, reverse lookup 1 hour

3.9 Case Study: Data Structure Selection 1 hour

Module 4: Object Oriented Programming (8 hours)

4.1 Design with classes : Objects and Classes, Methods, Instance Variables 1 hour

4.2 Constructor, Accessors and Mutators 1 hour

4.3 Structuring classes with Inheritance 1 hour

4.4 Polymorphism 1 hour

4.5 Abstract Classes 1 hour

4.6 Abstract Classes 1 hour

4.7 Exceptions : Handle a single exception 1 hour
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4.8  handle multiple exceptions 1 hour

Module 5: Data Processing (10 hours)

5.1 The os and sys modules 1 hour

5.2 Introduction to file I/O: Reading and writing text files 1 hour

5.3 Manipulating binary files 1 hour

5.4 NumPy : Basics, Creating arrays, Arithmetic, Slicing 1 hour

5.5 Matrix Operations, Random numbers. 1 hour

5.6 Matplotlib : Basic plot 1 hour

5.7 Matplotlib - Ticks, Labels, and Legends 1 hour

5.8 Working with CSV files 1 hour

5.9 Pandas : Reading, Manipulating 1 hour

5.10 Pandas : Processing Data and Visualize. 1 hour
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Preamble: This is a basic course in communication for awarding B. Tech. Minor in Computer 

Science and Engineering with specialization in Networing. The purpose of this course is to 

prepare learners to understand the communication entities and the associated issues in the 

field of Computer Science. This course covers fundamental concepts of data transmission & 

media, digital & analog transmissions, multiplexing & spread spectrum, error detection & 

correction and switching. Concepts in data communication help the learner to understand the 

concepts in networking and mobile communication. 

Prerequisite: NIL 

Course Outcomes: After the completion of the course the student will be able to 

CST 
285

DATA 
COMMUNICATION

Category L T P Credit
Year of 

Introduction

MINOR 3 1 0 4 2019

CO1
Describe the characteristics of signals used for Analog and Digital 
transmissions (Cognitive knowledge: Understand)

CO2
Discuss the features and issues in data transmission (Cognitive knowledge: 
Understand)

CO3
Select transmission media based on characteristics and propagation modes 
(Cognitive knowledge: Apply)

CO4
Use appropriate signal encoding techniques for a given scenario (Cognitive 
knowledge: Apply)

CO5
Illustrate multiplexing and spread spectrum technologies (Cognitive 
knowledge: Understand)

CO6
Explain error detection & correction techniques and switching techniques 
used in data communication (Cognitive knowledge: Understand)
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MATHEMATICS – Third Semester B. Tech 

( For all branches except Computer Science and Information Technology) 

CODE 
MAT 201 

COURSE NAME 
PARTIAL DIFFERENTIAL 

EQUATIONS AND COMPLEX 
ANALYSIS 

CATEGORY L T P CREDI
T 

BASIC SCIENCE 
COURSE 

3 1 0 4 

 

 

Preamble:  This course introduces basic ideas of partial differential equations which are 
widely used in the modelling and analysis of a wide range of physical phenomena and has got 
application across all branches of engineering. To understand the basic theory of functions of 
a complex variable, residue integration and conformal transformation.   

Prerequisite: A basic course in partial differentiation and complex numbers. 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Understand the concept and the solution of partial differential equation. 
CO 2 Analyse and solve one dimensional wave equation and heat equation. 
CO 3 Understand complex functions, its continuity differentiability with the use of Cauchy-

Riemann equations. 
CO 4 Evaluate complex integrals using Cauchy’s integral theorem and Cauchy’s integral 

formula, understand the series expansion of analytic function  
CO 5 Understand the series expansion of complex function about a singularity and Apply 

residue theorem to compute several kinds of real integrals. 
Mapping of course outcomes with program outcomes 

PO’s Broad area 

PO 1 Engineering Knowledge 

PO 2 Problem Analysis 

PO 3 Design/Development of solutions 

PO 4 Conduct investigations of complex problems 

PO 5 Modern tool usage 

PO 6 The Engineer and Society 

PO 7 Environment and Sustainability 

PO 8 Ethics 

PO 9 Individual and team work 
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PO 10 Communication 

PO 11 Project Management and Finance 

PO 12 Life  long learning 

 

Mapping of course outcomes with program outcomes 

 PO 
1 

PO 
2 

PO 3 PO 4 PO 
5 

PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 

CO 1 3 3 3 3 2 1    2  2 
CO 2 3 3 3 3 2 1    2  2 
CO 3 3 3 3 3 2 1    2  2 
CO 4 3 3 3 3 2 1    2  2 
CO 5 3 3 3 3 2 1    2  2 

 

 

 

 

 

 

 

 

 

 

Assessment Pattern 

Bloom’s Category Continuous Assessment Tests(%) End Semester  
Examination(%

) 
1 2 

Remember 10 10 10 
Understand 30 30 30 
Apply 30 30 30 
Analyse 20 20 20 
Evaluate 10 10 10 
Create    
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End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  

Course Level Assessment Questions. 

Course Outcome 1 (CO1): 

1. Form the partial differential equation given ݖ = (ݔ)݂ݔ +  ଶ݁ݕ
2. What is the difference between complete integral and singular integral of a partial 

differential equation 
3. Solve 3ݖ = ݔ +  ݍݕ
4. Solve (ଶ + ݕ(ଶݍ =  ݖݍ
5. Solve ݑ௫ − ௧ݑ2 =  by the method of separation of variables ݑ

Course Outcome 2 (CO2): 

1. Write any three assumptions in deriving one dimensional wave equations 
2. Derive one Dimensional heat equation 

3. Obtain a general solution for the one dimensional heat equation డ௨
డ௧

= ܿଶ డమ௨
డ௧మ  

4. A tightly stretched flexible string has it’s ends fixed at ݔ = 0and ݔ = ݈. At ݐ = 0, the 
string is given a shape defined by ݂(ݔ) = ݈)ݔߤ −  is a constant ߤ where (ݔ

5. Find the temperature ݔ)ݑ,  in a bar which is perfectly insulated laterally whose ends (ݐ
are kept at 0∘ܥ and whose initial temperature (in degree Celsius) is ݂(ݔ) =
10)ݔ −  given that it’s length is 10 cm and specific heat is 0.056cal/gram deg (ݔ

Course Outcome 3(CO3): 

1. Separate the real and imaginary parts of ݂(ݖ) = ଵ
ଵା௭

 

2. Check whether the function ݂(ݖ) = ோ൫௭మ൯
|௭|

 is continuous at ݖ = 0 given ݂(0) = 0 

3. Determine a and b so that function ݑ = ݁ିగ௫ܿݕܽݏ is harmonic. Find it’s harmonic 
conjugate. 

4. Find the fixed points of ݓ = 
ଶ௭ିଵ

 

5. Find the image of |ݖ| ≤ ଵ
ଶ

 , − గ
଼

< ݖ݃ݎܽ < గ
଼
under ݓ =  ଶݖ

 

Course Outcome 4(CO4): 
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1. Find the value of ∫ ݖ݀(ଶݖ)ݔ݁  where C is |ݖ| = 1 

2. Integrate the function ∫ ௦௭
௭ାସ௭

ݖ݀  where C is |ݖ − 4 − 2݅| = 6.5 

3. Evaluate ∫ 

ቀ௭ିഏ
రቁ

య ݖ݀  where C is |ݖ| = 1 

4. Find the Maclaurin  series expansion of ݂(ݖ) = 
ଵି௭

 and state the region of 
convergence. 

5. Find the image of |ݖ| = 2 under the mapping ݓ = ݖ + ଵ
௭
 

Course Outcome 5 (CO5): 

1. Determine the singularity of ݁ݔ ቀଵ
௭
ቁ 

2. Find the Laurent series of ଵ
௭మ(௭ି)

  about ݖ = ݅ 

3. Find the residues of ݂(ݖ) = ହ௭
௭య ାଶ௭మି௭ାସ

 

4. Evaluate  ∫ ݖ݀ ݖߨ2݊ܽݐ  where C is |ݖ − 0.2| = 0.2 

5. Evaluate ∫ ௗఏ
√ଶି௦ ఏ

ଶగ
  

Syllabus 

Module 1 (Partial Differential Equations) (8 hours) 

(Text 1-Relevant portions of sections 17.1, 17.2, 17.3, 17.4, 17.5, 17.7, 18.1, 18.2) 

Partial differential equations, Formation of partial differential equations –elimination of 
arbitrary constants-elimination of arbitrary functions, Solutions of a partial differential 
equations, Equations solvable by direct integration, Linear equations of the first order- 
Lagrange’s linear equation, Non-linear equations of the first order -Charpit’s method,  
Solution of equation by method of separation of variables. 

Module 2 (Applications of Partial Differential Equations) (10 hours) 

(Text 1-Relevant portions of sections 18.3,18.4, 18.5) 

One dimensional wave equation- vibrations of a stretched string, derivation, solution of the 
wave equation using method of separation of variables, D’Alembert’s solution of the wave 
equation, One dimensional heat equation, derivation, solution of the heat equation 

Module 3 (Complex Variable – Differentiation) (9 hours) 

( Text 2: Relevant portions of sections13.3, 13.4, 17.1, 17.2 , 17.4) 

Complex function, limit, continuity, derivative, analytic functions, Cauchy-Riemann 
equations, harmonic functions, finding harmonic conjugate, Conformal mappings- mappings 
ݓ   = ,ଶݖ , ݓ = ݁௭ ,. Linear fractional transformation ݓ = ଵ

௭
 , fixed points, Transformation 

ݓ =  ݖ݊݅ݏ
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(From sections 17.1, 17.2 and 17.4 only mappings ݓ = ,ଶݖ , ݓ = ݁௭ , ݓ = ଵ
௭

, ݓ =  and  ݖ݊݅ݏ
problems based on these transformation need to be discussed) 

Module 4 (Complex Variable – Integration) (9 hours) 

(Text 2- Relevant topics from sections14.1, 14.2, 14.3, 14.4,15.4) 

Complex integration,  Line integrals in the complex plane, Basic properties, First evaluation 
method-indefinite integration and substitution of limit, second evaluation method-use of  a 
representation of a path, Contour integrals, Cauchy integral theorem (without proof) on 
simply connected domain,Cauchy integral theorem (without proof) on multiply connected 
domain Cauchy Integral formula (without proof), Cauchy Integral formula for derivatives of 
an analytic function,  Taylor’s series and Maclaurin series., 

Module 5 (Complex Variable – Residue Integration) (9 hours)  

(Text 2- Relevant topics from sections16.1, 16.2, 16.3, 16.4 ) 

Laurent’s series(without proof ), zeros of analytic functions, singularities, poles, removable 
singularities, essential singularities, Residues, Cauchy Residue theorem (without proof), 
Evaluation of definite integral using residue theorem, Residue integration of real integrals – 
integrals of rational functions of ܿߠݏ and   ߠ݊݅ݏ , integrals of improper integrals of the form  
∫ ஶ(ݔ)݂

ିஶ ∫) .with no poles on the real axis ݔ݀ (ݔ)݂
  whose integrand become infinite at a ݔ݀

point in the interval of integration is excluded from the syllabus), 

 

 

Textbooks:  

1.  B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 44th Edition, 2018. 

2. Erwin Kreyszig, Advanced Engineering Mathematics, 10th Edition, John Wiley & Sons, 
2016. 

References: 

1. Peter V. O'Neil, Advanced Engineering Mathematics, Cengage, 7th Edition, 2012  

 

Assignments 

Assignment: Assignment must include applications of the above theory in the concerned 
engineering branches  

Course Contents and Lecture Schedule  
 

No Topic No. of Lectures 
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1 Partial Differential Equations  

1.1 Partial differential equations, Formation of partial differential 
equations –elimination of arbitrary constants-elimination of 
arbitrary functions, Solutions of a partial differential equations, 
Equations solvable by direct integration,  

3 

1.2 Linear equations of the first order- Lagrange’s linear equation, 
Non-linear equations of the first order - Charpit’s method 

3 

1.3 Boundary value problems, Method of separation of variables. 2 

2 Applications of Partial Differential Equations  

2.1 One dimensional wave equation- vibrations of a stretched string, 
derivation,  

1 

2.2 solution of the wave equation using method of separation of 
variables, D’Alembert’s solution of the wave equation 

4 

2.3 One dimensional heat equation, derivation,  1 

2.4 solution of the heat equation, (excluding problems in steady state 
conditions) 

4 

3 Complex Variable – Differentiation  

3.1 Complex function, limit, continuity, derivative, analytic functions, 
Cauchy-Riemann equations,  

4 

3.2 harmonic functions, finding harmonic conjugate,  2 

3.3 Conformal mappings- mappingsof  ݓ = ,ଶݖ , ݓ = ݁௭ , ݓ = ଵ
௭

, ݓ =
 .ݖ݊݅ݏ

3 

4 Complex Variable – Integration  

4.1 Complex integration, Line integrals in the complex plane, Basic 
properties, First evaluation method, second evaluation method, use 
of  representation of a path 

4 

4.2 Contour integrals, Cauchy integral theorem (without proof) on 
simply connected domain, on multiply connected domain(without 
proof) .Cauchy Integral formula (without proof),  

2 

4.3 Cauchy Integral formula for derivatives of an analytic function,   2 

4.3 Taylor’s series and Maclaurin series. 1 

5 Complex Variable – Residue Integration  



MATHEMATICS

 

5.1 Laurent’s series(without proof) 2 

5.2 zeros of analytic functions, singularities, poles, removable 
singularities, essential singularities, Residues,  

2 

5.3 Cauchy Residue theorem (without proof), Evaluation of definite 
integral using residue theorem 

2 

5.4 Residue integration of real integrals – integrals of rational functions 
of ܿߠݏand ߠ݊݅ݏ, integrals of improper integrals of the form  
∫ ஶݔ݀(ݔ)݂

ିஶ with no poles on the real axis. (∫ ݔ݀(ݔ)݂
 whose 

integrand become infinite at a point in the interval of 
integration is excluded from the syllabus), 

3 
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PART A 

Answer all questions, each carries 3 marks. 

1. Derive a partial differential equation from the relation 𝑧 = 𝑓(𝑥 + 𝑎𝑡) + 𝑔(𝑥 − 𝑎𝑡) 

2. Solve 
𝜕2𝑧

𝜕𝑥𝜕𝑦
= 𝑥2𝑦 

3. State any three assumptions in deriving the one dimensional wave equation 
 

4. What are the possible solutions of one-dimensional heat equation?  
 

5. If 𝑓(𝑧) = 𝑢 + 𝑖𝑣 is analytic, then show that 𝑢 𝑎𝑛𝑑 𝑣 are harmonic functions. 
 

6. Check whether 𝑓(𝑧) = 𝑧̅ is analytic or not. 
 

7. Evaluate ∫ 𝑡𝑎𝑛 𝑧 𝑑𝑧
𝑐

 where c is the unit circle. 

 

8. Find the Taylor’s series of 𝑓(𝑧) =
1

𝑧
 about 𝑧 = 2. 

 

9. What type of singularity have the function 𝑓(𝑧) =
1

cos 𝑧−sin 𝑧
  

 

10. Find the residue of 
ⅇ𝑧

𝑧3 at its pole. 

 
PART B 

Answer any one full question from each module, each question carries 14 marks. 
Module-I 

11. (a) Solve 𝑥(𝑦 − 𝑧)𝑝 + 𝑦(𝑧 − 𝑥)𝑞 = 𝑧(𝑥 − 𝑦) 
(b) Use Charpit’s methods to solve 𝑞 + 𝑥𝑝 = 𝑝2 

12.  (a) Find the differential equation of all spheres of fixed radius having their centers in the xy-
plane. 



MATHEMATICS

(b) Using the method of separation of variables, solve 
𝜕𝑢

𝜕𝑥
= 2

𝜕𝑢

𝜕𝑡
+ 𝑢, where 𝑢(𝑥, 0) = 6ⅇ−3𝑥 . 

Module – II 

13. (a) Derive the solution of one dimensional wave equation 
𝜕2𝑢

𝜕𝑡2 = 𝑐2 𝜕2𝑢

𝜕𝑥2 with zero boundary 

conditions and with initial conditions 𝑢(𝑥, 0) = 𝑓(𝑥) and (
𝜕𝑢

𝜕𝑡
)

𝑡=0
= 0. 

(b) A homogeneous rod of conducting material of length 100 cm has its ends kept at zero 

temperature and the temperature initially is 𝑢(𝑥, 0) = {
𝑥, 0 ≤ 𝑥 ≤ 50

100 − 𝑥, 50 ≤ 𝑥 ≤ 100
 . Find the 

temperature 𝑢(𝑥, 𝑡) at any time. 
14.  (a) A tightly stretched string of length 𝑙 with fixed ends is initially in equilibrium position. It is 

set vibrating by giving each point a velocity 𝑣0 𝑠𝑖𝑛3(𝜋𝑥
𝑙⁄ ). Find the displacement of the string at 

any time. 
(b) An insulated rod of length 𝑙 has its ends A and B are maintained at 00𝑐 and 1000𝐶 
respectively under steady state condition prevails. If the temperature at B is suddenly reduced to 
00𝑐 and maintained at 00𝑐, Find the temperature at a distance x from A at time t. 

Module-III 
15. (a) Show that 𝑓(𝑧) = ⅇ𝑧 is analytic for all z. Find its derivative. 

(b) Find the image of |𝑧 − 2𝑖| = 2 under the transformation 𝑤 =
1

𝑧
  

16.  (a) Prove that the function 𝑢(𝑥, 𝑦) = 𝑥3 − 3𝑥𝑦2 − 5𝑦 is harmonic everywhere. Find its 
harmonic conjugate. 
(b) Find the image of the infinite stripe 0 ≤ 𝑦 ≤ 𝜋 under the transformation 𝑤 = ⅇ𝑧  

Module-IV 

17. (a) Evaluate ∫ (𝑧)̅2 𝑑𝑧
2+ⅈ

0
 , along the real axis to 2 and then vertically to 2 + 𝑖  

(b) Using Cauchy’s integral formula evaluate ∫
5𝑧+7

𝑧2+2𝑧−3
𝑑𝑧

𝑐

 , where c is |𝑧 − 2| = 2 

18.  (a) Evaluate   ∫
𝑠ⅈ𝑛2 𝑧

(𝑧−
𝜋

6
)

3 𝑑𝑧

𝑐

, where C is |𝑧| = 1. 

(b) Expand 
1

(𝑧−1)(𝑧−2)
 in the region |𝑧| < 1  

Module- V 

19. (a) Expand 𝑓(𝑧) =
𝑧2−1

𝑧2−5𝑧+6
 in  2 < |𝑧| < 3 as a Laurent’s series. 

(b) Using contour integration evaluate ∫
ⅆ𝜃

2+𝑐𝑜𝑠 𝜃

2𝜋

0

  

20.  (a) Use residue theorem to evaluate ∫
 𝑐𝑜𝑠 ℎ 𝜋𝑧

𝑧2+4
𝑑𝑧

𝑐

 where are C is |𝑧| = 3. 

(b) Apply calculus of residues to evaluate∫
1

(𝑥2+1)3 𝑑𝑥
∞

−∞

. 
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