


























































































































































































 

Guru  Jambheshwar  University of Science & Technology, Hisar 

Computer Science 

B.A. (Pass Course ) 1st  Year 1st& 2nd Semester 

Scheme Of Examination 

(w.e.f.the academic session 2018-19) 

Sem-I 

Paper No. 
Paper 
Code 

Nomenclature 
of Paper 

Periods 
per 

Week 

External 
Marks 

Internal 
Marks 

Practical 
Total 

Marks 
Time 

Paper A 
theory 

BACS - 
111 

Fundamentals 
Of Computers 

3 25 10 -- 35 3 hrs 

Paper B 
Theory 

BACS - 
112 

Programming 
In C 

3 25 10 -- 35 3 hrs 

Paper C 
Practical 

BACS - 
113 

MS- Office and 
Programming 

In C 
6 -- -- 30 30 3 hrs 

 

Sem-II 

Paper No. Paper Code 
Nomenclature 

of Paper 

Periods 
per 

Week 

External 
Marks 

Internal 
Marks 

Practical 
Total 

Marks 
Time 

Paper A 
theory 

BACS-121 
Data Structure 

Using C 
3 25 10 -- 35 3 hrs 

Paper B 
Theory 

BACS-122 
Computer 

Organization 
3 25 10 -- 35 3 hrs 

Paper C 
Practical 

BACS-123 
Data Structure 

Using C 
6 -- -- 30 30 3 hrs 

 

 

 

 

 

 

  



Guru  Jambheshwar  University of Science & Technology, Hisar 

Computer Science 

B.A. (Pass Course )2nd  Year 3rd&4th Semester 

Scheme Of Examination 

(w.e.f.the academic session 2019-20) 

Sem-III 

Paper No. 
Paper 
Code 

Nomenclature 
of Paper 

Periods 
per 

Week 

External 
Marks 

Internal 
Marks 

Practical 
Total 

Marks 
Time 

Paper A 
theory 

BACS-
201 

Database 
Management 

System 
3 25 10 -- 35 3 hrs 

Paper B 
Theory 

BACS-
202 

Operating 
System 

3 25 10 -- 35 3 hrs 

Paper C 
Practical 

BACS-
203 

Computer 
Lab-III 

6 -- -- 30 30 3 hrs 

 

 

Sem-IV 

Paper No. 
Paper 
Code 

Nomenclature 
of Paper 

Periods 
per 

Week 

External 
Marks 

Internal 
Marks 

Practical 
Total 

Marks 
Time 

Paper A 
theory 

BACS-
204 

Software 
Engineering 

3 25 10 -- 35 3 hrs 

Paper B 
Theory 

BACS-
205 

Computer 
Network 

3 25 10 -- 35 3 hrs 

Paper C 
Practical 

BACS-
205 

Computer 
Lab-IV 

6 -- -- 30 30 3 hrs 

 

 

 

 

 

  



Guru  Jambheshwar  University of Science & Technology, Hisar 

Computer Science 

B.A. (Pass Course ) 3rd  Year 5th& 6th Semester 

Scheme Of Examination 

(w.e.f.the academic session 2020-21) 

Sem-V 

Paper No. 
Paper 
Code 

Nomenclature 
of Paper 

Periods 
per 

Week 

External 
Marks 

Internal 
Marks 

Practical 
Total 

Marks 
Time 

Paper A 
theory 

BACS-
311 

Object 
Oriented 

Programming 
Using C++ 

3 25 10 -- 35 3 hrs 

Paper B 
Theory 

BACS-
312 

Data Analytics 3 25 10 -- 35 3 hrs 

Paper C 
Practical 

BACS-
313 

Computer 
Lab-V 

6 -- -- 30 30 3 hrs 

 

 

Sem-VI 

Paper No. 
Paper 
Code 

Nomenclature 
of Paper 

Periods 
per 

Week 

External 
Marks 

Internal 
Marks 

Practical 
Total 

Marks 
Time 

Paper A 
theory 

BACS-
321 

Computer 
Graphics 

3 25 10 -- 35 3 hrs 

Paper B 
Theory 

BACS-
322 

Python 
Programming 

3 25 10 -- 35 3 hrs 

Paper C 
Practical 

BACS-
323 

Computer 
Lab-VI 

6 -- -- 30 30 3 hrs 

 

 



Guru Jambheshwar University of Science & Technology, Hisar 

Scheme for Theory + Practical Based Subjects 

 

Guidelines for Scheme of examination of UG Course Computer Science-B.A. Pass course (under 

semester system) 

The Scheme of Examination of undergraduate (UG) Courses (Theory-70 marks (Two Papers) + 

Practical-30 marks Based Subjects) under Faculty of Humanities & Social Sciences run by 

affiliated degree colleges will be under (50+20) + 30 (External + Internal + Practical) for practical 

based courses. Pass percentage will be … 

For the UG courses under Faculty of Humanities & Social Sciences, the guidelines regarding 

scheme and paper setting will be followed as: 

 

For the end semester examinations regarding practical subjects, nine questions are to be set by the 

examiner. The candidates shall attempt five questions in all. First question will be compulsory of 

05 marks based on the entire syllabus. It will comprise of five short answer type questions of one 

mark each. Students are required to attempt any four questions out of remaining eight questions (these 

eight questions may be (in) up to four units depending on the subject). All remaining questions shall 

carry equal marks. 

 

Scheme: [25 Paper-I+25 Paper-II+(10+10)] + 30 [External + (Internal) + Practical] 

1
st 

question=05 marks (05 short answer type questions of 1 mark each) 

Rest four questions: 05 marks each i.e. 4 x 05=20 

Total = (25+10+25+10) + 30 = 100 marks 

 

 

Components of Internal Assessment (Breakdown of 10 marks in each Paper) 

(a) Class Test: 2.5 marks 

(b) Assignment: 2.5 marks 

(c) Participation in Class Discussions: 1.5 marks 

(d) 
Term Paper/written test/2

nd 
assignment: 2.5 marks 

(e) Attendance: 2 marks* (Paper-I+Paper-II+Practicals) 

 

*Weightage of 2 marks for Attendance component out of 20 marks for Internal Assessment 

shall be available only to those students who attend 75% and more of classroom lectures and 

practical. The break-up of marks for attendance component for theory + practical papers shall be 

as under: 

(a) 75% and above up to 85%: 01 mark 

(b) Above 85%: 02 marks 



B.A.-I  Computer Science (Pass Course) 1
st
 Semester 

BACS – 111: Fundamentals of Computer 

 

 

Maximum Marks: 35 

External Assessment: 25 

Internal Assessment: 10 

Time: 3 Hours 

Note: 

1. The question paper will consist of nine questions. The candidate shall attempt five 

questions in all. The Question No. 1 will be compulsory. The Candidate shall attempt 

four more questions selecting at least one from each Unit. The paper will carry 35 marks 

out of which 10 marks will be earmarked for internal assessment. 

2. The Compulsory Question No.1 will be short answer type questions containing five 

questions of equal marks (i.e., 1 mark each) spread over the whole syllabus. Other 

questions will carry the 05 marks each. 

UNIT I 

Computer Fundamentals: 

Introduction to Computers: Characteristics and Limitations of Computers, Evolution of Computers, 

Classification of Computers. Computer Languages. Computer Programs, Structured Programming 

Concepts 

Basic Computer Organization: 

Units of a computer, CPU, ALU, Memory Hierarchy, Registers, I/O devices. Mother Board,  

UNIT II 

Word Processing: 

Introduction to MS-Word, Creating & Editing: Formatting Document, Page, Table; Bookmark, 

Mail Merge, Macros. 

Spread Sheets:  

Introduction to MS-Excel, Creating & Editing Worksheet, Formatting data, Formulas and 

Functions, Creating Charts, Pivot Tables. 

Power Point Presentations: 

Creating, Manipulating & Enhancing Slides, Organizational Charts, Animations & Sounds, 

Inserting Animated Pictures. 

UNIT III 

Operating Systems: 

Introduction to Operating System: Functions of Operating System, Services; Properties: Batch 

Processing, Multitasking, Multiprogramming, Interactivity, Distributed environment, Spooling;  

Types of Operating System: 

Single user and Multiuser, Batch OS, Multiprogramming OS, Multitasking OS, Real-Time OS, 

Time-Sharing OS, Distributed OS, Network OS. 



UNIT IV 

Internet Basics: 

History of Internet, Web Browsers, Web Servers, Hypertext Transfer Protocol, Internet Protocols 

Addressing, Internet Connection Types, How Internet Works, ISPs, Search Engines, Emails and Its 

Working, Internet Security, Uses of Internet, Computer Networks and their advantages, Types of 

Computer Network, Network Topologies, Basics of Transmission Media. Cloud Computing 

Basics: Overview, Applications, Intranets and the Cloud. Benefits, Limitations and Security 

Concerns. 

 

Text/ Reference Books 

1. Satish Jain, Kratika, M. Geetha, “MS Office”, BPB Publications, 2010. 

2. ITL Education Solutio, “Introduction to Computer Science”, Pearson Education, 2
nd

 Edition 

2012. 

3. P. K. Sinha, “Computer Fundamentals”, 6
th

 edition, 2003. 

4. Tony Feldman,“Introduction to Digital Media”, Routledge; 1 edition, 1996. 

5. Bartee, Thomas C, “Digital Computer Fundamentals”, McGraw-Hill Inc., 6
th

 Edition, 1984. 

  



B.A.-I  Computer Science (Pass Course) 1
st
 Semester 

BACS – 112: Programming in ‘C’ 

 

Maximum Marks: 35 

External Assessment: 25 

Internal Assessment: 10 

Time: 3 Hours 

 

Note: 

1. The question paper will consist of nine questions. The candidate shall attempt five 

questions in all. The Question No. 1 will be compulsory. The Candidate shall attempt 

four more questions selecting at least one from each Unit. The paper will carry 35 marks 

out of which 10 marks will be earmarked for internal assessment. 

2. The Compulsory Question No.1 will be short answer type questions containing five 

questions of equal marks (i.e., 1 mark each) spread over the whole syllabus. Other 

questions will carry the 05 marks each. 

UNIT – 1 

Introduction to C Programming: 

History of C, Character Set, Identifiers and Keywords, Constants, Types of C Constants, Rules for 

Constructing Integer, Real and character Constants, Variables, Data Types, rules for constructing 

variables. Input/output: Unformatted & formatted I/O function, Input functions: scanf(), getch(), 

getche(), getchar(), gets(); output functions: printf(), putch(), putchar(), puts(). 

Operators and Expressions: 

Arithmetic, relational, logical, bitwise, unary, assignment, conditional operators and special 

operators, Type Conversion in Assignments, Hierarchy of Operations, Structure of a C program. 

 

UNIT – 2 

Decision Control Structure: 

Decision making Decision making with IF statement, IF-ELSE statement, Nested IF statement, 

ELSE-IF ladder. 

Loop Control Structure:  

While and do-while, for loop and Nested for loop, 

Case Control Structure: 

Decision using switch; goto, break and continue statements. 

Functions: 

Library functions and user defined functions, Global and Local variables, Function Declaration, 

Calling and definition of function, Methods of parameter passing to functions, recursion, Storage 

Classes in C. 

 

 



UNIT – 3 

Arrays: 

Introduction, Array declaration, Accessing values in an array, Initializing values in an array, Single 

and Two Dimensional Arrays, Initializing a 2-Dimensional Array, Passing array elements to a 

function: Call by value and call by reference, Arrays of characters, Insertion and deletion 

operations, Searching the elements in an array, Using matrices in arrays, Passing an Entire Array to 

a Function. 

Pointers: 

Pointer declaration, Address operator “&”, Indirection operator “*”, Pointer and arrays, Pointers 

and 2-Dimensional Arrays, Pointer to an Array, Passing 2-D array to a Function, Array of Pointers. 

Dynamic Memory Allocation: 

malloc(), calloc(), realloc(), free() functions. 

UNIT – 4 

String Manipulation in C: 

Declaring and Initializing string variables, Reading and writing strings, String Handling functions 

(strlen(), strcpy(), strcmp(), strcat(), strrev()). 

Structures and Unions: 

Declaration of structures, Structure Initialization, Accessing structure members, Arrays of 

structure, Nested structures, Structure with pointers, Union. 

Files in C: 

Introduction, Opening and Closing files, Basic I/O operation on files. 

 

Text/ Reference Books: 

1. Yashvant Kanetkar, “Let Us C”, 15
th

 Edition, BPB Publications, 2016. 

2. Salaria, R.S. : Test Your Skills in C, Salaria Publications, New Delhi. 

3. E. Balaguruswami : Programming with C Language, Tata McGraw Hill, New Delhi. 

4. Byron S. Gottfried : Programming in C, McGraw Hills Publishers, New York. 

5. M.T. Somashekara : Programming in C, Prentice Hall of India.  



B.A.-I Computer Science (Pass Course) 1
st
 Semester 

BACS – 113: Computer Lab-I (4 Hours per week) 

Based on Fundamentals of Computer and Programming in ‘C’ 

 

 

 

Maximum Marks: 30 

Time: 3 Hours 

 

List of Experiments: 

Section- A  (Fundamentals of Computer) 

1. Create an admission form in MS-Word. You need to use Text-Boxes, Shapes, Colors, 

formatting options, table and horizontal lines. 

2. Send a birthday invitation to your 100 friends using Mail-Merge. 

3. Study and use various functions like Sum, Average, Maximum, and Minimum in MS-

Excel. 

4. Fill 50 students’ records in MS-Excel sheet1. The fields must be Roll No., Name, Father 

Name, Course Joined, Marks obtained in three subjects. Create a marks-sheet in sheet2. 

5. Create 10 slides in MS-PowerPoint related to internet advantages and disadvantages in 

daily life. Add animations to these all slides. 

 

Section-B (Programming in ‘C’) 

 

1. Program to convert a given decimal number into its binary equivalent using bitwise operators. 

2. Program to accept a positive integer and find the sum of the digits in it.  

3. Find The Roots of Quadratic Equation using if else statement. 

4. Program to generate prime numbers. 

5. Program to multiply two matrices. 

6. Program to find GCD and LCM using non-recursive function. 

7. Program to generate terms of Fibonacci series using recursive function. 

8. Program to read a string and check whether it is a palindrome or not (using library functions). 

9. Program to create a file called emp.txt and store information about a person, in terms of his name, 

age and salary. 

10. Program to add two complex numbers using structure to store a complex number. 

 

 

Note: In addition to the above experiments, the teacher may add more programs on the 

behalf of the theory syllabus. 

  



B.A.-I  Computer Science (Pass Course) II
nd

 Semester 

BACS – 121: Data Structure using ‘C’ 

 

 

Maximum Marks: 35 

External Assessment: 25 

Internal Assessment: 10 

Time: 3 Hours 

Note: 

1. The question paper will consist of nine questions. The candidate shall attempt five 

questions in all. The Question No. 1 will be compulsory. The Candidate shall attempt 

four more questions selecting at least one from each Unit. The paper will carry 35 marks 

out of which 10 marks will be earmarked for internal assessment. 

2. The Compulsory Question No.1 will be short answer type questions containing five 

questions of equal marks (i.e., 1 mark each) spread over the whole syllabus. Other 

questions will carry the 05 marks each. 

UNIT – 1 

Data Structure Basics: 

Introduction to Complexity, Introduction to Data Structures, Classification of data structure, 

Abstract data type; Data Structure Operations, Applications of Data Structure. 

Arrays: 

Definition of array, Single and Multi-dimensional Arrays, Representation of single and 2-

dimentional arrays and their address calculation, basic operations on single dimensional arrays, 

Algorithm for insertion and deletion operations; Sparse Matrices and its representation. 

Stacks: 

Definition of stack, Operations on stack, Algorithms for push and pop operations using array. Stack 

Applications: Prefix, Infix and Postfix expressions, Conversion of Infix expressions to Postfix 

expression using stack; Recursion. 

UNIT – 2 

Queues: 

Introduction to Queue. Operations on Queues, Circular queue, Algorithm for insertion and deletion 

in simple queue and circular queue using array. De-queue, Priority Queues. 

Linked Lists: 

Introduction, Array vs Linked list; Singly, Doubly and Circular linked Lists and representation of 

linked lists in memory. Implementation of Stack and simple Queue as single Linked List. 

UNIT -3 

Trees: 

Introduction to Tree as a data structure, Basic Terminology; Binary Trees, Traversal of binary trees: In-

order, Pre-order & post-order. Binary tree non recursive traversal algorithms. Binary Search Tree, 

(Creation, and Traversals of Binary Search Trees) 



Graphs:  

Introduction, Memory Representation, Graph Traversal (DFS and BFS) 

UNIT - 4 

Searching: 

Binary and Linear Search 

Sorting: 

Bubble sort, Insertion sort, Selection sort, Merge Sort, Quick sort. Comparison of various 

Searching and Sorting algorithms. 

 

Text/ Reference Books: 

 

1. Ellis Horowitz & Sartaj Sahni, “Fundamentals of Data structures in C”,2
nd

 Edition, Silicon 

Press, 2007. 

2. R. B. Patel, “Expert Data Structures with C”, 3
rd

 Edition, Khanna Book Publishing, 2014. 

3. A. M. Tenenbaum, Langsam, “Data Structures using ‘C’,” Pearson Education, 2009. 

4. Lipschuitz L. Seymour, 2001 : Data Structure, Schaum Outline Series, TMH, New Delhi. 

5. Salaria, R. S. : Data Structures & Algorithm Using C, Khanna Book Publishing Co. (P.) 

Ltd., New Delhi. 

6. Salaria, R. S., Test Your Skills in Data Structures, Khanna Book Publishing Co. (P.) Ltd., 

New Delhi. 

7. Sofat Sanjeev, Data Structure with C and C++, Khanna Book Publishing Co. Patel, R.B., 

Expert Data Structure in C, Khanna Book Publishing Co. 

  



B.A.-I Computer Science (Pass Course) I1
nd

 Semester 

BACS – 122: Computer Organization 

 

Maximum Marks: 35 

External Assessment: 25 

Internal Assessment: 10 

Time: 3 Hours 

 

Note: 

1. The question paper will consist of nine questions. The candidate shall attempt five 

questions in all. The Question No. 1 will be compulsory. The Candidate shall attempt 

four more questions selecting at least one from each Unit. The paper will carry 35 marks 

out of which 10 marks will be earmarked for internal assessment. 

2. The Compulsory Question No.1 will be short answer type questions containing five 

questions of equal marks (i.e., 1 mark each) spread over the whole syllabus. Other 

questions will carry the 05 marks each. 

 

UNIT – 1 

Data Representation: 

Number Systems: Decimal, Binary, Octal, Hexadecimal, Conversion from one number system to 

other; Binary arithmetic operations, Representation of Negative Numbers: 1’s complement and 2’s 

complement; fixed and floating point representation, character representation (BCD, EBCDIC and ASCII 

Code), BCD number system; Weighted Codes, Self Complementing Code, Excess-3 code, Gray and 

Cyclic code. 

UNIT – 2 

Boolean Algebra: 

Introduction, Definition, Postulates of Boolean Algebra, Fundamental Theorems of Boolean 

Algebra; Duality Principle,  Demorgan’s Theorems, Boolean Expressions and Truth Tables, 

Standard SOP and POS forms, Canaonical representation of Boolean expressions, Simplification of 

Boolean Expressions using theorems of Boolean algebra, Minimization Techniques for Boolean 

Expressions using Karnaugh Map. 

Logic Gates:  

AND, OR, NOT, NOR, NAND & XOR Gates and their Truth tables. 

UNIT – 3 

Combinational Circuits: 

Half Adder & Full Adder, Half Subtractor  & Full Subtractor, Adder & Subtractor, decoders, 

multiplexors. Realization of Boolean expressions using decoders and multiplexor. 

Sequential Circuits: 

Flip-Flops, Types- RS, T, D, JK and Master-Salve JK flip flop, Triggering of Flip Flops; Flip Flop 

conversions, Shift Registers, Synchronous and Asynchronous Counters. 

UNIT – 4 



Basic Computer Organization and Design: 

Register Organization, Bus system, instruction set, timing and control, instruction cycle, memory 

reference, input-output and interrupt. 

Programming the Basic Computer: 

Instruction formats, addressing modes, instruction codes. 

Input-output Organization: 

Peripheral devices, I/O interface, Modes of data transfer, Direct Memory Access.  

 

Text/ Reference Books: 

1. William H.Gothman, “Digital Electronics-An Introduction to Theory and Practice” 2
nd

 

Edition, Prentice Hall of India Pvt. Ltd., 2009. 

2. Mano, M. Morris,“Digital Logic and Computer Design”, Prentice Hall of India Pvt.Ltd., 

2000. 

3. W.Stallings,“Computer Organization & Architecture”, Pearson Education, 7th Edition, 

New Delhi, 2006. 

4. N. Carter,“Computer Architecture”, Schaums Outline Series, Tata McGraw Hill, New 

Delhi, 2006. 

  



 

B.A.-I Computer Science (Pass Course) I1
nd

 Semester 

BACS – 123: Computer Lab-II (4 Hours per week) 

Based on Data Structure using ‘C’ 

 

 

Maximum Marks: 30 

Time: 3 Hours 

 

List of Experiments: 

1. Program to convert a given infix expression to postfix. 

2. Program to insert/delete an element in/from an array at a given location. 

3. Program to implement Stack using structure 

4. Program to implement Single Queue using structure 

5. Program to insert, delete  and display the linked list (Beginning, End and given position) 

6. Program to generate BST and traverse  recursively (infix). 

7. Program to generate BST and traverse  recursively (prefix). 

8. Program to generate BST and traverse  recursively (postfix). 

9. Program for Binary Search. 

10. Program for sorting an array using any sorting technique 

 

 

Note: In addition to the above experiments, the teacher may add more programs on the 

behalf of the theory syllabus. 

 

 



8  

Guru Jambheshwar University of Science & Technology, Hisar 

SchemeforTheory+PracticalBasedSubjects 

Guidelines for Scheme of examination of UG Course 

Computer Science-B.A.Pass course (under semester system) 

The Scheme of Examination of undergraduate(UG) Courses (Theory-70marks (Two Papers)+Practical-
30marksBasedSubjects) under Faculty of Humanities &Social Sciences run by affiliated degree colleges 
will be under (50+20)+30 (External+Internal+Practical) for practical based courses. Pass percentage will 
be… 

For the UG courses under Faculty of Humanities &Social Sciences, the guidelines regarding scheme and 
paper setting will be followed as: 

For the end semester examinations regarding practical subjects, nine questions are to be setby the examiner. 
The candidates shall attempt five questions in all. First question will be compulsory of 05 marks based on the 
entire syllabus. It will comprise of five short answer type questions of one mark each. Students are required to 
attempt any four questions out of remaining eight questions (these eight questions may be (in) up to four units 
depending on the subject). All remaining questions shall carry equal marks. 

 

Scheme:[25 Paper-I+25 Paper-II+(10+10)]+30[External+(Internal)+Practical] 

1stquestion=05marks (05short answer type questions of 1 mark each) 

Rest four questions : 05 marks each i.e.4x05=20 

Total=(25+10+25+10)+30=100 marks 

Components of Internal Assessment(Breakdownof10marks in each Paper) 

(a) ClassTest:2.5marks 

(b) Assignment:2.5marks 

(c) ParticipationinClassDiscussions:1.5marks 

(d) Term Paper/ written test/2
nd

assignment:2.5marks 

(e) Attendance:2marks* (Paper-I+Paper-II+Practicals) 

*Weightage of 2marks for Attendance component out of 20 marks for Internal Assessment shall be 
available only to those students who attend 75% and more of class room lectures and practical. The 
break-up of marks for attendance component for theory+practical papers shall be as under: 

(a) 75% and above upto 85% : 01mark 

(b) Above 85% : 02 marks 
  



9  

Guru Jambheshwar University of Science & Technology, Hisar 

 
Computer Science 

 
B.A. (Pass Course) IInd Year 3rd  & 4th Semester 

Scheme of Examination 

(w.e.f. the academic session 2019-20) 

 

3rdSemester 

 

Paper No. Paper Code Nomenclature of Paper Periods 
per 
Week 

External 
Marks 

Internal 
Marks 

Practical Total 
Marks 

Time 

Paper A 
Theory 
 
Paper B 
Theory 
 
Paper C 
Practical 

BACS 201  
 
 
BACS 202 
 
 
BACS (P) 
203 

Data Base Management 
System 
 
Operating System 
 
 
Computer Lab-III 

3 
 
 
3 
 
 
6 

25 
 
 
25 
 
 
-- 

10 
 
 
10 
 
 
-- 

-- 
 
 
-- 
 
 
30 

35 
 
 
35 
 
 
30 

3 hrs 
 
 
3 hrs 
 
 
3 hrs 

 

 

4th Semester 

 

Paper 
No. 

Paper 
Code 

Nomenclature of 
Paper 

Periods 
per 
Week 

External 
Marks 

Internal 
Marks 

Practical Total 
Marks 

Time 

Paper A 
Theory 
 
Paper B 
Theory 
 
Paper C 
Practical 

BACS 204  
 
 
BACS 205 
 
 
BACS (P) 
206 

Software Engineering 
 
 
Computer Networks 
 
 
Computer Lab-IV 

 
 

3 
 
 
3 
 
 
6 

25 
 
 
25 
 
 
-- 

10 
 
 
10 
 
 
-- 

-- 
 
 
-- 
 
 
30 

35 
 
 
35 
 
 
30 

3 hrs 
 
 
3 hrs 
 
 
3 hrs 
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Guru Jambheshwar University of Science & Technology, Hisar 

 Computer Science  

B.A. (Pass Course) IInd Year 3rd Semester 

PAPER-A (THEORY)       BACS 201 : DATA BASE MANAGEMENT SYSTEM 

(w.e.f. the academic session 2019-20) 
 

Maximum Marks: 35 
External Marks :25 

Internal Marks: 10 

Time: 3 hours 

Note: 

1. The question paper will consist of nine questions. The candidate shall attempt fivequestions in 
all. The Question No. 1 will be compulsory. The Candidate shall attempt four more questions 
selecting at least one from each Unit. The paper will carry 35 marks  out of which 10 marks 
will be earmarked for internal assessment. 

2. The Compulsory Question No.1 of 05 marks will be short answer type questions containing five 
questions of equal marks (i.e., 1 mark each) spread over the whole syllabus. Other question will 
carry the 05 marks each. 

UNIT - I 

Basic Concepts: A Historical perspective, File Systems vs. DBMS, Characteristics of the Data Base 

Approach, Abstraction and Data Integration, Database users, Advantages and Disadvantages of DBMS, 

DBMS architecture, Data Models, Schemas and Instances, Data Independence. 

UNIT-II 

Entity Relationship (ER) Model: Basic Concepts-Entity, Attributes, Types of Attributes, Entity set and 

Keys; Relationships-Relationship set, Degree of Relationship, Mapping Cardinalities. ER diagram 

representation-Representation of Entity, Attributes and Relationship. Binary Representation and 

Cardinality, Participation Constraints. 

  



11  

UNIT – III 

Relational  Model : Relational model concepts (Tables, Tuple, Relation instance, Relation schema, 

Relation key, Attribute domain), Constraints- Key constraints, Domain constraints, Referential integrity 

constraints;Relational algebra, Basic operations: Select,Project,Union,Set differennce,Cartesian 

product,Rename. 

UNIT - IV 

Relational Database design: Mapping ER model to relational database, functional dependencies, 

Lossless decomposition, Desirable properties of decomposition, Normal forms (1 NF, 2 NF, 3 NF and 

BCNF). 

SQL: Why SQL, Data Types; DDL-Create, Alter and Drop table Commands. DML-SELECT/ FROM/ 

WHERE, INSERT INTO/ VALUES, UPDATE /SET/ WHERE, DELETE Commands. UNION [ALL], 

INTERSECTION and MINUS Operators. 

 

Suggested Readings: 

1. Elmasri & Navathe: Fundamentals of Database systems, 3rd Edition, Addison Wesley,  New 

 Delhi. 

2. Ivan Bayross : SQL, PL/SQL-The Program Language of ORACLE, BPB Publication,  New 

 Delhi. 

3. Korth &Silberschatz : Database System Concept, 4th Edition, McGraw Hill  International 

 Edition. 

4. C.J.Date : An Introduction to Data bases Systems 7th Edition, Addison Wesley, New  Delhi. 
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Guru Jambheshwar University of Science & Technology, Hisar 

 Computer Science  

B.A. (Pass Course) IInd Year 3rd Semester 

PAPER-B (THEORY)       BACS 202 : OPERATING SYSTEM 

(w.e.f. the academic session 2019-20) 
 

Maximum Marks: 35 
External Marks :25 

Internal Marks: 10 

Time: 3 hours 

Note: 

1. The question paper will consist of nine questions. The candidate shall attempt fivequestions in 
all. The Question No. 1 will be compulsory. The Candidate shall attempt four more questions 
selecting at least one from each Unit. The paper will carry 35 marks out of which 10 marks will 
be earmarked for internal assessment. 

2. The Compulsory Question No.1 of 05 marks will be short answer type questions containing five 
questions of equal marks (i.e., 1 mark each) spread over the whole syllabus. Other question will 
carry the 05 marks each. 

 

UNIT - I 

Structure of Operating Systems: Layers-MS-DOS Layer Structure, Traditional UNIX System Structure; 

Running Multiple Operating Systems, Running a Virtual Operating System, Operating System Modes, 

System Boot. 

Process Management: Introduction to Process, Attributes of a process, Process States, Operations on the 

Process, Process Schedulers, CPU Scheduling, Scheduling Algorithms, Purpose of a Scheduling 

algorithms, Introduction to FCFS, Shortest Job First (SJF), Shortest Job First (SJF),Round Robin 

Scheduling Algorithms. 

UNIT - II 

Memory Management: Fixed and Dynamic partition, Physical and Logical Address Space, Page Table, 

Mapping from page table to main memory, Page Table Entry, Size of the page table, Finding Optimal 

Page Size. Virtual Memory Concepts, Advantages and disadvantage of Virtual Memory. Segmentation, 

Translation of Logical address into physical address by segment table, Advantages and disadvantage of 

Segmentation. Paging VS Segmentation. 
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UNIT - III 

File Management: Attributes of File, Operations on File; File Access Methods-Sequential, Direct and 

Indexed Access; Directory Structure, File Systems, File System Structure- different layers; Master Boot 

Record, Directory Implementation-Linear List and Hash Table; Disk space Allocation Methods-

Contiguous Allocation and FAT. 

UNIT - IV 

Shell introduction and Shell Scripting: What is shell and various type of shell, Various editors present 

in Linux/Unix; Different modes of operation in vi editor;  Shell script, Writing and executing the shell 

script, Shell variable (user defined and system variables); System calls,  Pipes and Filters, Decision 

making in Shell Scripts (If else, switch), Loops in shell, Utility programs (cut, paste, join, tr , uniq 

utilities), Pattern matching utility (grep) 

 

Suggested Readings: 

1. A. Silberschatz, P.B. Galvin, G. Gagne, Operating Systems Concepts, 9 Edition, John Wiley 

 Publications 2015 India Edition. 

2. A.S. Tanenbaum, Modern Operating Systems, 3rd Edition, Pearson Education 2007. 

3. G. Nutt, Operating Systems: A Modern Perspective, 2nd Edition Pearson Education, 1997. 

4. W. Stallings, Operating Systems, Internals & Design Principles , 5th Edition, Prentice.Hall of 

 India. 2008. 

5. M. Milenkovic, Operating Systems- Concepts and design, Tata McGraw Hill 1992. 
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Guru Jambheshwar University of Science & Technology, Hisar 

 Computer Science  

B.A. (Pass Course) IInd Year 3rdSemester 

PAPER-C (PRACTICAL)            BACS(P) 203 :COMPUTER LAB-III 

(w.e.f. the academic session 2019-20) 
 

Maximum Marks: 30 
Time: 3 hours 

 

A. List of Experiments Using SQL:  

1. Create a database and write the commands to carry out the following operation : 

a. Alter table 

b. Describe table 

c. Drop table 

2. Create a database and write the programs to carry out the following operation : 

a. Add a record in the database  

b. Delete a record in the database 

c. Modify the record in the database 

d. Generate queries 

e. Generate the report 

f. List all the records of database in ascending order 

3. Create a database and write the programs to carry out the following constraints: 

a. Key constraints 

b. Domain constraints 

c. Referential integrity constraints 

4. Create a database and write the commands to carry out the following set operation on the 

database: 

a. Union 

b. Intersect 

c. Minus 
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B. List of Experiments Operating System Lab: 

1. Study of Unix/Linux vi editor. 

2. Shell Script To Display Logged in Users, Your UserName and Date / Time. 

3. Shell script program to check whether given file is a directory or not. 

4. Study of Unix/Linux Utility Programs (cut, paste, join, tr , uniq utilities, grep). 

5. Program in C to report behaviour of Linux kernel including kernel version, CPU type and model. 

(CPU information)  

6. Program in C to Copy a file using UNIX-system calls. 

7. Program in C to implement FCFS Scheduling. 
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Guru Jambheshwar University of Science & Technology, Hisar 

 Computer Science  

B.A. (Pass Course) IInd Year 4th Semester 

PAPER-A (THEORY)       BACS 204 : SOFTWARE ENGINEERING 

(w.e.f. the academic session 2019-20) 

Maximum Marks: 35 
External Marks :25 
Internal Marks: 10 

Time: 3 hours 

Note: 

1. The question paper will consist of nine questions. The candidate shall attempt fivequestions in 
all. The Question No. 1 will be compulsory. The Candidate shall attempt four more questions 
selecting at least one from each Unit. The paper will carry 35 marks out of which 10 marks will 
be earmarked for internal assessment. 

2. The Compulsory Question No.1 of  05 marks will be short answer type questions containing five 
questions of equal marks (i.e., 1 mark each) spread over the whole syllabus. Other question will 
carry the 05 marks each. 

 

UNIT – I 

Introduction: Program vs. Software, Software Engineering paradigms, Software Crisis – problem 

and causes. 

Phases in Software development: Requirement, Analysis, Software Design, Coding, Testing, 

Maintenance. 

Software Development Process Models: Waterfall, Prototype, Evolutionary and Spiral models. 

 

UNIT – II 

Software Requirement Analysis and Specifications: Feasibility Study Software Requirements, 

Need for SRS, Characteristics of an SRS, Components of an SRS, Structure of a requirements 

document, validation and metrics. Problem Analysis, Data Flow Diagram, Data Dictionary, 

Decision table, Decision trees 

UNIT – III 

Software Project Planning: Process Planning, Effort estimation, COCOMO model, Project 

scheduling and Staffing, team structure, Software configuration management, Quality assurance 

plans, Risk Management, Project monitoring plans. 

Software Implementation and Maintenance: Type of maintenance, Management of Maintenance, 

Maintenance Process, maintenance characteristics. 
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Unit IV 

Testing : Testing fundamentals, Error, Fault, and Failure, Test Oracle, Test Case and Test 

Criteria, Psychology of testing, Black Box Testing, Equivalence Class Partitioning, Boundary 

value analysis, Cause effect graphing, White box testing , Control flow based criteria, level of 

testing, Unit testing, Integration testing, System testing, Validation testing, alpha, beta, and 

Acceptance testing. 

 

Suggested Readings: 

1. Pressman R. S., “Software Engineering – A Practitioner’s Approach”, Tata McGraw Hill. 

2. Jalote P., “An Integrated approach to Software Engineering”, Narosa. 

3. Sommerville, “Software Engineering”, Pearson Education. 

4. Fairley R., “Software Engineering Concepts”, Tata McGraw Hill. 
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Guru Jambheshwar University of Science & Technology, Hisar 

 Computer Science  

B.A. (Pass Course) IInd Year 4th Semester 

PAPER-B (THEORY)       BACS 205 :COMPUTER NETWORKS 

(w.e.f. the academic session 2019-20) 

Maximum Marks: 35 
External Marks :25 
Internal Marks: 10 

Time: 3 hours 

Note: 

1. The question paper will consist of nine questions. The candidate shall attempt fivequestions in 
all. The Question No. 1 will be compulsory. The Candidate shall attempt four more questions 
selecting at least one from each Unit. The paper will carry 35 marks out of which 10 marks will 
be earmarked for internal assessment. 

2. The Compulsory Question No.1 of  05 marks will be short answer type questions containing five 
questions of equal marks (i.e., 1 mark each) spread over the whole syllabus. Other question will 
carry the 05 marks each. 

UNIT – I 

Introduction to Computer Communications and Networking Technologies, Uses of Computer Networks, 

Network Devices, Nodes, and Hosts, Types of Computer Networks and their Topologies, OSI Reference 

Model, TCP/IP Reference Model. 

UNIT – II 

Analog and Digital Communications Concepts: Representing Data as Analog Signals, Representing Data 

as Digital Signals, Data Rate and Bandwidth, Capacity, Baud Rate; Digital Carrier Systems; Guided and 

Wireless Transmission Media; Communication Satellites; Switching and Multiplexing. 

UNIT - III 

Data Link Layer: Framing, Flow Control, Error Control, Error Detection and Correction, Sliding Window 

Protocols, Media Access Control, Random Access Protocols, Token Passing Protocols, Token Ring, 

Ethernet, gigabit Ethernet, token ring, FDDI, Bluetooth and Wi-Fi. 

UNIT – IV 

Network Layer and Routing Concepts: Virtual Circuits and Datagrams, Routing Algorithms, Flooding, 

Shortest Path Routing, Distance Vector Routing, Link State Routing, Hierarchical Routing, Congestion 

Control Algorithms, Internetworking, IPV4 and IPV6. 
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Suggested Readings: 

1. Michael A. Gallo, William M. Hancock, “Computer Communications and Networking 

Technologies”, CENGAGE Learning. 

2. Andrew S. Tanenbaum, “Computer Networks”, Pearson Education.  

3. James F. Kurose, Keith W. Ross, “Computer Networking”, Pearson Education. 

4. Behrouz A Forouzan, “Data Communications and Networking”, McGraw Hill. 
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Guru Jambheshwar University of Science & Technology, Hisar 

 Computer Science  

B.A. (Pass Course) IInd Year 4th Semester 

PAPER-C (PRACTICAL)            BACS(P) 206 :COMPUTER LAB-IV 

(w.e.f. the academic session 2019-20) 
 

Maximum Marks: 30 
Time: 3 hours 

List of Experiments:  

1. Study of different types of Network cables and Practically implement the cross-wired cable and 

straight through cable using clamping tool.  

 Components: RJ-45 connector, Climping Tool, Twisted pair Cable 

2. Study of Network Devices in Detail. 

 Repeater, Hub, Switch, Bridge, Router, Gate Way  

3. Study of network IP.  

 Classification of IP address, Sub netting, Super netting 

4. Connect the computers in Local Area Network.  

 Procedure on the host computer 

 Procedure on the client computer 

5. Study of  basic network command and Network configuration commands.  

 Software: Command Prompt And Packet Tracer. 

 Configuring the Router commands 
 General Commands to configure network 
 Privileged Mode commands of a router 
 Router Processes & Statistics 
 IP Commands  
 Other IP Commands e.g. show ip route etc. 

6. Configure a Network topology using packet tracer software.  

 Software: Packet tracer Software 

7. Configure a Network using Distance Vector Routing protocol.  

 Software: packet tracer software 

8. Configure Network using Link State Vector Routing protocol. 

 Software: packet tracer software 
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BACS- 311 
Object Oriented Programming Using ‘C++’ 

 
Max. Marks:35         External 
Marks:25Time:3Hours        
 InternalMarks:10 
 
Papersetterisrequiredtosetninequestionsinall.Questionno.1iscompulsoryandisbasedontheentiresyllabusc
onsistingoffiveshortanswertypequestionseachof1marks. The remainingeightquestionsare tobe 
setuniformly 
havingtwoquestionsfromeachunit.Thestudentisrequiredtoattemptfivequestionsinallselectingonequestionf
romeachunitandQuestion No.1 iscompulsory. 

 
UNIT – I 

Procedure Oriented Programming, Object-Oriented programming Paradigm, difference between Procedure 

Oriented Programming and Object-Oriented programming, Basic concepts of Object-Oriented 

programming, Benefits of OOP, Object Oriented Languages, and application of OOP. Structure of a C++ 

Program, Insertion operator, Extraction operator, Hierarchy of Console Stream Classes, Unformatted and 

Formatted I/O Operations, Manipulators, inline functions. 

UNIT-II 

C structure revisited, specifying  a Class, Creating Objects, Defining member function, Memory allocation 

for objects, Scope resolution operator and its significance, Static Data Members, Static member functions, 

Friend Function, Friend Class.  

UNIT – III 

Dynamic Memory Management using new and delete Operator , Constructor, type of constructors, 

Dynamic initialization of objects, Constructor overloading, Constructor with default arguments, 

Destructors, function overloading, Operator Overloading, Overloading unary and binary operators.   

UNIT – IV 

Inheritance, Single Inheritance, Making a private member inheritable, Multilevel Inheritance, Multiple 

Inheritance, Hierarchical Inheritance, Hybrid Inheritance, Virtual Base Class. Abstract Classes, 

Constructors in derived classes.  

 

Suggested Readings: 

1. Balaguruswami, E., Object Oriented Programming with C++, Tata McGraw-Hill. 

2. Robert Lafore, Object Oriented Programming in C++, SAMS Publishing 

3. Bjarne Stroustrup, The C++ Programming Language, Pearson Education 

4. Herbert Scildt, C++, The Complete Reference,Tata McGraw-Hill 

  



 
 

 

BACS-312 
DATA ANALYTICS 

 
Max. Marks:35         External 
Marks:25Time:3Hours        
 InternalMarks:10 
 
Papersetterisrequiredtosetninequestionsinall.Questionno.1iscompulsoryandisbasedontheentiresyllabusc
onsistingoffiveshortanswertypequestionseachof1marks. The remainingeightquestionsare tobe 
setuniformly 
havingtwoquestionsfromeachunit.Thestudentisrequiredtoattemptfivequestionsinallselectingonequestionf
romeachunitandQuestion No.1 iscompulsory. 

 

UNIT-I 

Data Analytics:Introduction to Data Analytics, Business Intelligence (BI) for better decisions, Decision 

types, BI tools, BI skills, BI applications. 

Data warehousing: Introduction to Data warehousing (DW), Design considerations for DW, DW 

development approaches, DW architecture. 

Data Mining:Introduction to Data mining, Data cleaning and preparation, outputs of Data mining, 

evaluation of data mining results, Data Mining Techniques. 

UNIT-II 

Decision Trees:Introduction to Decision tree, Decision tree problem, Decision tree construction, Lessons 

from constructing trees, Decision tree algorithms. 

Regression: Introduction, Correlations and Relationships, Visual Look at Relationships, Logistic 

regression, Advantages and disadvantages of regression models. 

Artificial Neural Networks: Introduction, business applications of ANN, Design principles of an ANN, 

Representation of a neural network, Architecting a neural network, Developing an ANN, Advantages and 

disadvantages of using ANN. 

UNIT-III 

Cluster analysis: Introduction, Applications of cluster analysis, Definition of a cluster, Representing 

clusters, Clustering techniques, K-means algorithm for clustering, Selecting the number of clusters. 

  Association rule Mining: Introduction, Business applications of association rules, Representing association 

rules, Algorithms for association rule, Apriori algorithm, Creating association rules. 

Web Mining: Introduction, Web content mining, Web structure mining, Web usage mining, Web mining 

algorithms. 

UNIT-IV 

Naive-base analysis:Introduction, Probability, Naïve base model, Text classification example. 

Support vector machines: Introduction, SVM model, The kernel method, 

Big data: Introduction, Defining big data, Big data landscape, Business implications of big data, Technology 

implications of big data, Big data technologies, Management of big data. 



 
 

 

 

Suggested Readings 

1. Data Analytics by Anil Maheshwari, Mc GrawHill  Education, 2017. 

2. Data Analytics for Beginners, Robert J. Woz, Createspace Independent Pub (October 2017) 

 

Note: Latestandadditionalgoodbooksmaybesuggestedandaddedfromtimetotime. 

  



 
 

 

BACS-313 
Computer Lab—V 

 
Marks: 30 

Time: 3 Hours  
List of Experiments Using C++:  

1. Write a program to perform different arithmetic operation such as addition, subtraction, division, 

 modulus and multiplication using inline function. 

2. Write a program to find area of square, rectangle, circle using function overloading. 

3. Define a class to represent an item class with data members as number and cost. Write member 

 functions to read and display the data. Write a main program to test the data. 

4. Define a class to represent a bank account with the following members 

 Data members: 

 1. Account holder Name 

 2. Account number 

 3. Type of account 

 4. Balance amount in the account 

 Member functions: 

 1. to assign initial value 

 2. To deposit an amount 

 3. To withdraw an amount after checking the balance 

 4. To display name and balance 

 Write a main program to test it. 

5. Write a program to explain the concept of static data member. 

6. Write a program to explain the concept of static member function. 

7. Write a program to swap private data of two different classes using friend function. 

8. Define a class for complex number with default, parameterized, copy constructor. Write a program 

 to add two complex numbers using friend function.  

9. Define a class string with dynamic constructors. Write a program to concatenate two strings.  

10. Write a program to show the order in which objects are created and destroyed using constructor 

 and destructor. 

11. Write a program to overload unary minus (-) operator using space class.  

12. Write a program to overload binary plus (+) operator as member function to add two complex 

 numbers.  

13. Write a program to overload binary plus (+) operator as friend function to add two complex 

 numbers.  

14. Write programs to explain single, multiple, multilevel, hierarchical and hybrid inheritance. 



 
 

 

15. Write a program to explain manipulators. 

  



 
 

 

 
 

BACS-321 
COMPUTER GRAPHICS 

 
 
Max. Marks:35         External 
Marks:25Time:3Hours        
 InternalMarks:10 
 
Papersetterisrequiredtosetninequestionsinall.Questionno.1iscompulsoryandisbasedontheentiresyllabusc
onsistingoffiveshortanswertypequestionseachof1marks. The remainingeightquestionsare tobe 
setuniformly 
havingtwoquestionsfromeachunit.Thestudentisrequiredtoattemptfivequestionsinallselectingonequestionf
romeachunitandQuestion No.1 iscompulsory. 

UNIT - I 

Introduction:Historical perspective of Computer Graphics, Basic elements of Computer graphics 

(Modelling,Rendering, Animation), Applications of Computer Graphics.  

InputDevices: Keyboard, Mouse, Light Pen, Graphic Tablets,Joysticks, Trackball,Flatbed Scanner. 

UNIT - II 

Hard Copy Devices: Laser Printer, Flatbed Plotters. 

Video Display Devices:Pixel, Resolution, Aspect Ratio, Refresh Rate and Interlacing. Cathode Ray 

Tube,Flat Panel Display-LCD and Plasma Panel. Raster and Random scan display system. 

UNIT - III 

Fundamental Techniques in Graphics:Line Generation Algorithms-DDA Algorithm, Bresenham’s 

Line Generation Algorithm.Circle Generation Algorithms-Bresenham’s Algorithm and Midpoint Circle 

Algorithm. Polygon Filling Algorithms-Scan Line Algorithm. Viewing & Clipping-Point Clipping and 

Line Clipping, Cohen-Sutherland Line Clipping Algorithm. Polygon Clipping (Sutherland Hodgman 

Algorithm) 

UNIT – IV 

2-Dimensional Graphics: Cartesian and Homogeneous Co-ordinateSystem, Geometric Transformations 

(Translation, Scaling, Rotation, Reflection). 

3-Dimensional Graphics: Geometric Transformations (Translation, Scaling, Rotation, Reflection), 

Mathematics of Projections(Parallel & Perspective). 

 



 
 

 

Suggested Readings: 

1. Computer Graphics Principles and Practices second edition by James D. Foley, Andeies van 

Dam,Stevan. 

2. K.Feiner and Johb F. Hughes, 2000, Addision Wesley. 

3. Computer  Graphics  by  Donald  Hearn  and  M.Pauline  Baker,  2nd Edition, 1999, PHI. 

4. Procedural  Elements for Computer Graphics – David F. Rogers, 2001, T.M.H Second Edition 

5. Introduction  to  Computer  Graphics  By  N.  KrishanmurthyT.M.H  2002 

 

 

 

 

 

 



 
 

 

BACS-322 
PYTHON PROGRAMMING 

 
 
Max. Marks:35         External 
Marks:25Time:3Hours        
 InternalMarks:10 
 
Papersetterisrequiredtosetninequestionsinall.Questionno.1iscompulsoryandisbasedontheentiresyllabusc
onsistingoffiveshortanswertypequestionseachof1marks. The remainingeightquestionsare tobe 
setuniformly 
havingtwoquestionsfromeachunit.Thestudentisrequiredtoattemptfivequestionsinallselectingonequestionf
romeachunitandQuestion No.1 iscompulsory. 

UNIT - I 

Introduction  to  Python:History and Features of Python Programming, Python  Interpreter. Variable, 

identifiersand literal. Token, keywords. Data Types. Arithmetic  operators,  Relational  operators,  

Logicaloperators, Bitwise operators, Assignment operators, Membership operators, Identity operators. 

Operator precedence. Comment, Indentation, Need for indentation 

Built-in Functions: input, eval, composition, print, type, round, min and max, pow. Type Conversion, 

Random Number Generation. Mathematical Functions. Getting help on a function, Assert Statement. 

 

UNIT - II 

Control Statements: if Conditional Statement, for and while Statements. break,  continue  and  pass 

statements. 

Functions:Function Definitionand Call, Function Arguments-Variable Function Arguments, Default 

Arguments, Keyword Arguments,Arbitrary Arguments. Command Line Arguments. Global and local 

Variables. Accessing local variable outside the scope,Using Global and Local variables in same code, 

Using Global variable and Local variable with sameName. 

 

UNIT - III 

Strings:String  as  a  compound  data  type. String operations- Concatenation, Repetition, Membership 

operation, Slicing operation. String methods-count, find, rfind, capitalize, title, lower, upper, swapcase, 

islower, isupperistitle, replace, isalpha, isdigit, isalnum. String Processing examples. 

Lists:List operations-multiplication, concatenation, length,indexing,slicing, min, max, sum, membership 

operator; List functions-append, extend, remove, pop, count, index, insert, sort, reverse. 

Recursion: Recursive solutions for problems on Numbers, String and list. 

 

UNIT - IV 



 
 

 

Object OrientedProgramming:  Introduction to Classes, Method, Class object, Instance object, Method 

object. Class as abstract data type, Date Class. Access attributes using functions-getattr, hasattr, setattr, 

delattr. Built-In Class Attributes of Class object(__dict__, __doc__ , __name__, module__). 

Graphics:Screen Objects- Point andline, box, polygon, circle, arc. Screen Object Methods-

move_to(),move_by(),rotate_by(),Text().Sound-Sound(),play_sound(),stop_sound(). 

 

Suggested Readings: 

1. SheetalTaneja and Naveen Kumar, “Python Programming A modular Approach”, Pearson 

2. P. K. Sinha &PritiSinha , “Computer Fundamentals”, BPB Publications, 2007. 

3. Dr. Anita Goel, “Computer Fundamentals”, Pearson Education, 2010. 

4. Allen Downey, Jeffrey Elkner, Chris Meyers.How to think like a computer scientist learning with 

Python / 1st Edition,2012 . 

  



 
 

 

BACS-323 
Computer Lab--VI 

Marks: 30  
Time: 3 Hours  

List of Experiments Using PYTHON:  

 

1. Write a Program to convert decimal number into binary, octal and hexadecimal number systemusing 

built-in functions. 

2. Write a program to find the H.C.F of two input number using function. 

3. Write a program to slice lists. 

4. Write aprogram to change or add elements to a list. 

5. Write a program to display calendar of given month of the year. 

6. Write a program to compute factorial of a number using recursion. 

7. Write a program to reverse the string using recursion. 

8. Write a program to create copy of list using recursion. 

9. Write a program to implement Bresenham’s line drawing algorithm. 

10. Write a program to implement mid-point circle drawing algorithm. 

11. Write a program to clip a line using Cohen and Sutherland line clipping algorithm. 

12. Write a program to clip a polygon using Sutherland Hodgeman algorithm. 

13. Write a  program  to  apply  various  2D  transformations. 

 























 
Guru Jambheshwar University of Science & Technology, Hisar 

Scheme for Theory + Practical Based Subjects 

Guidelines for Scheme of examination of UG Course Mathematics-B.A. Pass course 

(under semester system) 

The Scheme of Examination of undergraduate (UG) Courses (Theory-70 marks (Two 

Papers) + Practical-30 marks Based Subjects) under Faculty of Humanities & Social 

Sciences run by affiliated degree colleges will be under (50+20) + 30 (External + 

Internal + Practical) for practical based courses. Pass percentage will be … 

For the UG courses under Faculty of Humanities & Social Sciences, the guidelines 

regarding scheme and paper setting will be followed as: 

For the end semester examinations regarding practical subjects, nine questions are to be set 

by the examiner. The candidates shall attempt five questions in all. First question will be 

compulsory of 05 marks based on the entire syllabus. It will comprise of five short answer 

type questions of one mark each. Students are required to attempt any four questions out of 

remaining eight questions (these eight questions may be (in) up to four units depending on the 

subject). All remaining questions shall carry equal marks. 

 

Scheme: [25 Paper-I+25 Paper-II+(10+10)] + 30 [External + (Internal) + Practical] 

1
st 

question=05 marks (05 short answer type questions of 1 mark each) 

Rest four questions: 05 marks each i.e. 4 x 05=20 

Total = (25+10+25+10) + 30 = 100 marks 

 

Components of Internal Assessment (Breakdown of 10 marks in each Paper) 

a 
a. Class Test: 2.5 marks 

b b. Assignment: 2.5 marks 

c 
c. Participation in Class Discussions: 1.5 marks 

d d. Term Paper/written test/2
nd 

assignment: 2.5 marks 

e 
e. Attendance: 2 marks* (Paper-I+Paper-II+Practicals) 

*Weightage of 2 marks for Attendance component out of 20 marks for Internal Assessment 

shall be available only to those students who attend 75% and more of classroom lectures and 

practical. The break-up of marks for attendance component for theory + practical papers shall be 

as under:  

(a) 75% and above up to 85%: 01 mark 

(b) Above 85%: 02 marks 

 

 

 

 

 

 

 

 



BA Mathematics 

Semester-I 

BAMH-111: ALGEBRA 
                                                                                                     Marks (External Exams)   :     25 

                                             Marks (Internal Assessment): 10 

Time: 3 Hours 
 Note.  The examiner is requested to set nine questions in all, selecting two questions 

from each Unit. Candidates are required to attempt five questions in all. Question no. 1 

is compulsory and is based on entire syllabus consisting of five short answer type 

questions each of one mark. Candidates are required to attempt four questions from 

units I to IV, selecting one question from each Unit, each question carries five marks.  

Course Objective Course Outcome 

The course on Algebra deals with 

advance topics on matrices viz. rank, 

eigen values and homogeneous and non 

homogeneous systems, solution of cubic 

and bi-quadratic equations. 

The student will be able to find the   rank, 

eigen values of matrices and solve the 

homogeneous and non homogeneous 

systems, solution of cubic and bi-

quadratic equations.  

Unit-I 

Symmetric, Skew symmetric, Hermitian and skew Hermitian matrices. Elementary 

Operations on Matrices. Rank of  matrices. Inverse of a matrix. Linear dependence and 

independence of rows and columns of matrices. Row rank and column rank of a matrix. 

Eigenvalues, Eigenvectors and the characteristic equation of a matrix. Minimal 

polynomial of a matrix. Cayley Hamilton Theorem and its use in finding the inverse of 

a matrix.  

Unit-II 

Applications of matrices to a system of linear (both homogeneous and non– 

homogeneous) equations. Theorems on consistency of a system of linear equations. 

Unitary and Orthogonal Matrices, Bilinear and Quadratic forms. Canonical Form of a 

Bilinear form. Matrix notation of Bilinear and Quadratic Form. Linear Transformation 

of a Quadratic form. Langrange’s method of Diagonalization. Factorable Quadratic 

Form. Sylvester’s Criterion. 

Unit-III 

Relations between roots and coefficients of general polynomial equation in one 

variable. Synthetic Division. Remainder Theorem and factor Theorem. Solutions of 

polynomial equations having conditions on roots. Common roots and multiple roots. 

Transformation of equations.  

Unit-IV 

Nature of the roots of an equation, Solutions of cubic equations (Cardan’s Method). 

Solution of Biquadratic equations (Descarte’s Method, Ferrari’s Method). Descarte’s 

rule of signs for Polynomial. Location of roots in an interval. 

Books Recommended : 

1. H.S. Hall and S.R. Knight: Higher Algebra, H.M. Publications . 

2. Shanti Narayan                 : A Text Book of Matrices. S Chand & Co Ltd. 

3. Chandrika Prasad              :AText Book on Algebra and Theory of Equations. 

Pothishala Private Ltd., Allahabad. 

 

 



BA Mathematics 

Semester-I 

BAMH-112: CALCULUS 

                                               Marks (External Exams)   :     25 

                                             Marks (Internal Assessment): 10 

Time: 3 Hours 
 Note.  The examiner is requested to set nine questions in all, selecting two questions 

from each Unit. Candidates are required to attempt five questions in all. Question no. 1 

is compulsory and is based on entire syllabus consisting of five short answer type 

questions each of one mark. Candidates are required to attempt four questions from 

units I to IV, selecting one question from each Unit, each question carries five marks.  

 

Course Objective       Course Outcome 

The course on differential and Integral 

Calculus deals with some important 

concepts of limit, continuity, 

differentiability of functions and tracing 

of curves, reduction formulae, 

rectification, quadrature and volume of 

solids of revolution. 

The student will be able to understand 

basic properties of Limit, continuity and 

derivability of functions, series expansion 

indeterminate forms, tracing of curves, 

reduction formulae, rectification, 

quadrature and volume of solids of 

revolution.  

 

Unit-I 

 of continuity of a function. Basic properties of limits, continuous 

functions and classification of discontinuities. Successive differentiation. Lebnitz 

Theorem. Maclaurin and Taylor series expansions. 

Unit-II 

 Asymptotes in Cartesian coordinates, intersection of curve and its asymptotes. 

Asymptotes in polar coordinates. Curvature , radius of curvature for Cartesian curve, 

parametric curves, polar curves. Newton’s Method. Radius of curvature for pedal 

curves. Tangential polar equations. Centre of curvature. Circle of curvature. Chord of 

curvature, Evolutes. Test for concavity and convexity.  Singular points. Points of  

inflexion. Multiple points. Cusps, nodes & conjugate points. Species of cusps. 

 

Unit-III 

Tracing of curves in  cartesian, parametric and polar co-ordinates. Reduction formulae. 

Derivation of reduction formulae by connecting with other integral. Rectification, 

length of curves in Cartesian, parametric and polar curves, intrinsic equations of curves 

from cartesian, parametric and polar curves. 

Unit-IV 

Quadrature and Sectorial Area. Area bounded by closed curves. Area enclosed by 

curves in polar form. Volumes and Area of solids of revolution. Volume bounded 

between  two solids. Volume formula for parametric curves. Theorems of Pappu’s and 

Guilden. 

 

 



Books Recommended 

1. H. Anton, I. Birens and S. Davis, Calculus, John Wiley and Sons, Inc. 

2.  G.B. Thomas and R.L. Finney, Calculus, Pearson Education. 

3. T.M. Apostal : Calculus, vol. 1, John Wiley and Sons (Asia).  

4.  Shanti Narayan, Differential and Integral Calculus. 

5. Murray R. Spiegel : Theory and Problems of Advanced Calculus. Schaun’s 

Outline series. Schaum Publishing Co., New York. 

6.  Gorakh Prasad : Differential Calculus. Pothishasla Pvt. Ltd., Allahabad. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BA Mathematics 

Semester-I 

BAMH-113: Mathematics  Lab– I  

 
                   Marks for External Exams: 30                                                                   

Time: 3 Hours 

 

Course Objective       Course Outcome 

The course on Practical deals with some 

important concepts of Programming in C. 

The student will be able to solve and 

calculate the mathematical problems 

through programming. 

Part A: 

Introduction to Programming in C. Data types, Operators and expressions, Input / outputs 

functions. Decision control structure: Decision statements, Logical and conditional statements, 

Implementation of Loops, Switch Statement & Case control structures.  

Part B: 

 

Programs based on simple arithmetic: 

1. Program to Calculate Simple Interest 

2. Program to Calculate Compound Interest 

3.   Program to Calculate Arithmetic mean of three numbers 

4.   Program to calculate area of triangle by Heron’s Formula 

5.   Program to calculate area and perimeter of a circle 

6.   Program to check whether the number is odd or even 

7.   Program to find the roots of a quadratic equation 

8.   Program to calculate greatest of three numbers 

9.   Program to reverse the digits of a positive number 

10. Program to check whether a number is prime or not 

11. Program to convert decimal to binary 

12. Program to generate first n prime numbers. 

13. Program to check a year Leap or not. 

14. Program to find the sum of first n natural numbers 

15. Program to find sum of first n terms of an AP 

16. Program to find sum of first n terms of a GP. 

17. Program to generate a pyramid 

18. Program to find simple interest  using switch statement. 

      19. Program to prepare electricity Bill 

      20. Program to calculate Gross Salary of an Employee 

Note: Every student will have to prepare a file to maintain practical record of the 

problems solved and the computer program done during practical class work. 

Examination will be conducted through a question paper set jointly by an external and 

internal examiner. An examinee will be asked to write solutions in the answer books. 

An examinee will be asked to run (execute) two programs on a computer. Evaluation 

will be made on the basis of the examinees’ performance in written solutions/ programs, 

execution of computer programs and viva-voce examination.    

Books Recommended: 

1. B.W. Kernighan and D.M. Ritchie : The C Programming Language, 2nd Edition 

2. V. Rajaraman : Programming in C, Prentice Hall of India. 

3. Byron S. Gottfried: Theory and Problems of Programming with C, Tata 

McGraw-Hill Publishing Co. Ltd. 

     



 

BA Mathematics 

Semester-II 
BAMH-121: ORDINARY DIFFERENTIAL EQUATIONS AND LAPLACE 

TRANSFORMS 

 

  Marks (External Exams)   :     25 

                                             Marks (Internal Assessment): 10 

Time: 3 Hours 
 Note.  The examiner is requested to set nine questions in all, selecting two questions 

from each Unit. Candidates are required to attempt five questions in all. Question no. 1 

is compulsory and is based on entire syllabus consisting of five short answer type 

questions each of one mark. Candidates are required to attempt four questions from 

units I to IV, selecting one question from each Unit, each question carries five marks.  

Course Objective Course Outcome 

The course on ordinary 

differential equations and 

Laplace Transforms deals with 

some important concepts Exact 

differential equations, 

Orthogonal trajectories, Linear 

differential equations with 

variable & constant coefficients 

and solution of ordinary 

differential equations using 

Laplace Transforms. 

The student will be able to understand basic properties of 

differential equations, Orthogonal trajectories, Linear differential 

equations. Apart from this the students will able to solve ODE 

by Transformation of the equation by changing the dependent 

variable/ the independent variable. Solution by operators of non-

homogeneous linear differential equations. Reduction of order of 

a differential equation. Method of variations of parameters. 

Solution of Simultaneous Differential Equations and Total 

Differential Equations. Also able to understand basic properties 

of Laplace and Inverse Laplace Transforms and solution of 

ordinary differential equations using Laplace Transform  

Unit – I 

Geometrical meaning of a differential equation. Exact differential equations, integrating 

factors. First order higher degree equations solvable for x,y,p Lagrange’s equations, 

Clairaut’s equations. Equation reducible to Clairaut’s form. Singular solutions.  

Unit – II 

. Orthogonal trajectories: in Cartesian coordinates and polar coordinates. Self 

orthogonal family of curves. Linear differential equations with constant coefficients. 

Homogeneous linear ordinary differential equations. Equations reducible to 

homogeneous.  

Unit – III 

Linear differential equations of second order. Reduction to normal form. 

Transformation of the equation by changing the dependent variable/ the independent 

variable. Solution by operators of non-homogeneous linear differential 

equations.Reduction of order of a differential equation. Method of variations of 

parameters.Ordinary simultaneous differential equations. Solution of simultaneous 

differential equations. 

Unit – IV 

Laplace Transforms –Existence theorem for Laplace transforms, Linear property of 

the Laplace transform, Shifting theorems, Laplace transform of derivatives and 

integrals, Differentiation and integration of Laplace transforms, Convolution theorem, 



Inverse Laplace transform, convolution theorem, Inverse Laplace transform of 

derivatives, solution of ordinary differential equations using Laplace transform. 

Books Recommended :  

1.       D.A. Murray : Introductory Course in Differential Equations. Orient 

Longaman (India) . 

2.       A.R.Forsyth : A Treatise on Differential Equations, Machmillan and Co. 

Ltd. London 

3. E.A. Codington : Introduction to Differential Equations. 

4. S.L.Ross            : Differential Equations, John Wiley & Sons 

5.       B.Rai & D.P. Chaudhary : Ordinary Differential Equations; Narosa, 

Publishing House Pvt. Ltd. 

6. M.D. Raisinghania :Ordinary and Partial Differential  Equations. 

7.       Dyke,Phil : An introduction to Laplace Transforms and Fourier 

Series,Springer Undergraduate Mathematics Series. 

8. Murray Spiegel: Schaum’s Outline of Laplace Transform. McGraw-Hill 

Education. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

BA Mathematics 

Semester-II 

BAMH-122: VECTOR CALCULAS AND GEOMETRY 

  

 
                     Marks (External Exams)   :     25 

                                             Marks (Internal Assessment): 10 

Time: 3 Hours 
 Note.  The examiner is requested to set nine questions in all, selecting two questions 

from each Unit. Candidates are required to attempt five questions in all. Question no. 1 

is compulsory and is based on entire syllabus consisting of five short answer type 

questions each of one mark. Candidates are required to attempt four questions from 

units I to IV, selecting one question from each Unit, each question carries five marks.  

 
Course Objective Course Outcome 

The course on Vector Calculus and 

Geometry deals with topics on vectors 

and geometry viz. directional derivatives, 

gradient, curl, two and three dimensional 

geometry. 

The student will be able to find 

directional derivatives, gradient, curl. 

Laplasian operator, two and three 

dimensional geometry. 

Unit – I 

Scalar and vector product of three vectors, product of four vectors. Reciprocal vectors.  

Vector differentiation Scalar Valued point functions, vector valued point functions, 

derivative along a curve, directional derivatives. Gradient of a scalar point function, 

geometrical interpretation of grad . Divergence and curl of vector point function. 

Gradient, divergence and curl of sums and product and their related vector identities.  

Laplacian operator. 

Unit – II 

Vector integration: Indefinite Integral, Definite Integral, Standard results of Integration. 

Line integral, Surface integral, Volume integral. Gauss Divergence Theorem, 

Divergence Theorem in Cartesian Co-ordinates, Green Theorem, Stoke’s 

Theorem(Relation between line Integral Surface Integral). Stoke’s Theorem in 

Cartesian form. Green’s Theorem in Plane as special case of Stoke’s Theorem. 

 

Unit – III 

General equation of second degree. Tracing of conics. System of conics, confocal 

conics. Tangent at any point to the conic, chord of contact, pole of line to the conic, 

director circle of conic. Polar equation of a conic, tangent and normal to the conic. 

Unit -IV 

Sphere: Plane section of a sphere. Sphere through a given circle. Intersection of two 

spheres, radical plane of two spheres. Co-axial system of spheres. 

 Cones:  Right circular cone. Enveloping cone and reciprocal cone. 

 Cylinder: Right circular cylinder and enveloping cylinder. 

 



 

Books Recommended: 

1.       Murrary R. Spiegal : Theory and Problems of Advanced Calculus, Schaum    

    Publishing Company, New York. 

2.        Murrary R. Spiegal : Vector Analysis, Schaum Publisghing Company, New  

                                                     York. 

3. N. Saran and S.N. Nigam: Introduction to Vector Analysis, Pothishala Pvt.  

                                           Ltd., Allahabad. 

4. Shanti Narayna : A Text Book of Vector Calculus. S. Chand & Co., New  

                                        Delhi. 

 

 

 

 

 

 

 

 

 

                                     

                                             

 

 

 

 

 

 

 

 

 

 

 

 

                                 

 
 

 



 

 

BA Mathematics 

                                       Semester-II 

BAMH-123: Mathematics  Lab– II 

 
                 Marks for External Exams: 30                                                                    

Time: 3 Hours 

Course Objective       Course Outcome 

The course on Practical deals with some 

important concepts of Programming in C. 

The student will be able to solve and 

calculate the mathematical problems 

through programming. 

 

Part A: Introduction to Programming in C 

Introduction to Functions, Advantages of functions, Function definition and body, 

Nesting of Functions, Arrays, one dimensional array, two dimensional arrays, Multi-

dimensional arrays, Passing arrays to functions. Strings : Character data type, Standard 

string handling functions, arithmetic operations on characters, Pointers: Definition, 

Association, Pointers and arrays. Structures: definition, declaration, arrays and 

structures . 

Part B: 

1. Program to add two matrices. 

2. Program to multiply two matrices. 

3. Program to find the inverse of a matrix. 

4. Program to find transpose of a matrix. 

5. Program to find the sum of a series. Trigonometric series: sin(x), cos(x), tan(x), 

etc. 

6. Program to sort an entire array using bubble short. 

7. Program to find trace of 3X3 Matrix. 

8. Program to find largest of three numbers using function. 

9. Program to find factorial of a number using recursion. 

10. Program to generate n fabonacci terms using recursion. 

11. Program to count number of vowels and consonants in a given sentence. 

12.  Program to print a salary chart for employee of a company. 

Note: Every student will have to prepare a file to maintain practical record of the 

problems solved and the computer program done during practical class work. 

Examination will be conducted through a question paper set jointly by an external and 

internal examiner. An examinee will be asked to write solutions in the answer books. 

An examinee will be asked to run (execute) two programs on a computer. Evaluation 

will be made on the basis of the examinees’ performance in written solutions/ programs, 

execution of computer programs and viva-voce examination 

Books Recommended: 

1. B.W. Kernighan and D.M. Ritchie : The C Programming Language, 2nd Edition 

2. V. Rajaraman : Programming in C, Prentice Hall of India. 

3. Byron S. Gottfried : Theory and Problems of Programming with C, Tata 

                                    McGraw-Hill Publishing Co. Ltd. 

4. E. Balagurusamy : Programming in ANSI C, , Tata McGraw-Hill Publishing Co.Ltd. 

 

















 

 

CML-506 (i): Groups and Rings 

Marks (Theory): 80                                                                           Marks (Total) : 100                                     

Marks (Internal Assessment) : 20                                                               Time     : 3 Hrs 

Note:  Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory.  Each of the four sections     (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks. 

Section – I 

Definition of a group. Examples of abelian and nonabelian groups. The group 𝑍𝑛  of integers 

under addition modulo 𝑛  and the group of 𝑈(𝑛)  of units under multiplication modulo 𝑛. 
Generator of a group. Cyclic groups. Permutations groups. Alternating groups, Cayley’s 

theorem. Subgroups and Subgroup criteria. Cosets, Left and right cosets, properties of cosets. 

Section – II 

Index of a sub-group. Coset decomposition, Lagrange’s theorem on groups and its consequences, 

Normal subgroups, Quotient groups, Homomorphisms, isomorphisms, automorphisms on group. 

Center of a group and class equation of a group and derived group of a group. 

Section – III 

Introduction to Rings, Subrings, Integral domains and Fields, Characteristics of a ring. Ring 

homomorphisms, Theorems on Ring homomorphisms.  Ideals (Principle, Prime and Maximal) 

and Quotient rings, Field of quotients of an integral domain. 

Section – IV 

Euclidean rings, Polynomial rings, Polynomials over the rational field, The Eisenstein’s criterion 

of irreducibility of polynomials over the field of rational numbers. Polynomial rings over 

commutative rings. Principal ideal domain, Unique factorization domain. 

Books Recommended: 

1. I.N. Herstein, Topics  in Algebra, Wiley Eastern Ltd., New Delhi, 1975 

2.  P.B. Bhattacharya, S.K. Jain and S.R. Nagpal, Basic Abstract Algebra (2nd edition). 

3. VivekSahai and VikasBist, Algebra, Narosa Publishing House. 

4. I.S. Luther and I.B.S. Passi, Algebra, Vol.-II, Narosa Publishing House. 

 

 

 

 

 



 

 

 

CML-506(ii): Sampling Techniques  

Marks (Theory): 80                                                                               Marks(Total) : 100                                     

Marks (Internal Assessment) : 20                                                               Time  : 3 Hrs 

Note:  Attempt five questions in all. The question paper will consist of four sections. Question No. 1 will 

contain seven short answer type questions without any internal choice covering the entire syllabus and 

shall be compulsory.  Each of the four sections     (I-IV) will contain two questions and the students are 

required to attempt one question from each section. All questions carry equal marks. 

Section-I 

Sample Surveys: Concepts of population, sample, sampling unit, parameter, statistic, sample frame and 

standard error. Principal steps in sample surveys - need for sampling, census versus sample surveys, 

sampling and non- sampling errors, sources and treatment of non-sampling errors, advantages and 

limitations of sampling. Sampling Methods: Types of sampling: Subjective, probability and mixed 

sampling methods. Methods of drawing random samples with and without replacement.  

Section-II 

Estimates of population mean, total, and proportion, their variances and the estimates of variances in 

Simple Random Sampling With and Without Replacement. Estimates of population mean, total, and 

proportion, their variances and the estimates of variances with (i) Stratified Random Sampling with 

Proportional and Neyman allocation, and (ii) Systematic Sampling when N= nk. Comparison of relative 

efficiencies. Advantages and disadvantages of SRS, Stratified and Systematic sampling methods.  

Section-III 

Time series: Time series and its components with illustrations, additive, multiplicative and mixed models. 

Determination of trend by least squares and moving average methods. Growth curves and their fitting 

with reference to Modified exponential, Gompertz and Logistic curves. Determination of seasonal indices 

by Ratio to moving average, ratio to trend and link relative methods.  

Section-IV 

Demand Analysis: Introduction. Demand and supply, price elasticity of supply and demand. Methods of 

determining demand and supply curves, Leontief’s ,Pigous’s methods of determining demand curve from 

time series data, limitations of these methods Pigou’s method from time series data. Pareto law of income 

distribution curves of concentration. Index Numbers: Concept, construction, uses and limitations of 

simple and weighted index numbers. Laspeyer’s, Paasche’s and Fisher’s index numbers, criterion of a 

good index numbers.  

Recommended Books:  

1. A.M.Goon, M.K.Gupta, B. Dasgupta: Fundamentals of Statistics Vol II World Press Private 

Ltd.,Calcutta 

2. A.M.Goon,M.K.Gupta,B.Dasgupta An outline of Statistical Theory Vol II World Press Private 

Ltd.,Calcutta.  

3. Cochran W.G., Sampling Techniques, Wiley Publishers  

4. Daroga Singh and Chowdhary: Theory and Analysis of Sample survey designs. Wiley Eastern. 

5. S.P.Gupta : Statistical Methods. Sultan Chand and Sons. 

6. Sukhatmeet. al.,  Sample Theory of Surveys with  Applications,  Lowa State Uni. Press & IARS  

7. V.K. Kapoor and S.C. Gupta: Fundamentals of Applied Statistics. Sultan Chand. 

 



 

 

 

CML-507 (i): Sequence and Series  

  

Marks (Theory): 80                                                                                  Marks (Total): 100          

Marks: Internal Assessment (20)                                                           Time: 3 Hours 

 

Note:Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory. Each of the four sections (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks.   

SECTION-I 

Boundedness of the set of real numbers; least upper bound, greatest lower bound of a set, 

neighborhoods, interior points, isolated points, limit points, open sets, closed set, interior of a set, 

closure of a set in real numbers and their properties. 

Sequence: Real sequences and their convergence, theorem on limits of sequence, bounded and 

monotonic sequences, Cauchy’s sequence, Cauchy general principle of convergence, 

subsequences, subsequential limits. 

SECTION-II 

Infinite series: Convergence and divergence of Infinite Series, Comparison Tests of positive 

terms Infinite series, Cauchy’s general principle of Convergence of series, Convergence and 

divergence of geometric series, Hyper Harmonic series or p-series. D-Alembert’s ratio test, 

Raabe’s test, Logarithmic test, De Morgan and Bertrand’s test, Cauchy’s nth root test, Gauss 

Test, Cauchy’s integral test, Cauchy’s condensation test. 

Alternating series: Leibnitz’s test, absolute and conditional convergence. Arbitrary series: Abel’s 

lemma, Abel’s test, Dirichlet’s test. 

SECTION-III 

Fourier’s series: Fourier expansion of piecewise monotonic functions, Properties of Fourier Co-

efficients, Dirichlet’s conditions, Parseval’s identity for Fourier series, Fourier series for even 

and odd functions, Half range series, Change of Intervals. 

SECTION-IV 

Riemann integral: Definition and examples. Darboux’s Theorem and condition of existence of 

Riemann’s integral. Integrabililty of continuous, monotonic functions and discontinuous 

functions. Properties of integrable functions. Continuity and differentiability of integrable 

functions. Primitive. The Fundamental theorem of integral calculus. Mean value theorems of 

integral calculus. 

Books Recommended 

1. T.M.Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi,1985. 

2. R.R. Goldberg, Methods of Real Analysis, John Wiley and Sons, Inc., New York, 1976. 

3. SC Malik and Savita Arora, Mathematical New Age International (P) Limited Published, 

New Delhi, 2012 (Fourth Edition). 

4. D. Somasundaram and B. Choudhary: A First Course in Mathematical Analysis, Narosa 

Publishing House, New Delhi, 1997.  

5. R.G. Bartle and D.R. Shernert: Introduction to Real Analysis, Wiley, 2011.  

6. Shanti Narayan : A Course of Mathematical Analysis, S. Chand & Co., New Delhi 



 

 

CML-507(ii): Sample Surveys and Design of Experiments 

Marks (Theory): 80                                                         Marks (Total): 100 

Marks (Internal Assessment): 20                                                 Time   : 3 Hrs 

Note:Attempt five questions in all. The question paper will consist of four sections. Question No. 1 will 

contain seven short answer type questions without any internal choice covering the entire syllabus and 

shall be compulsory. Each of the four sections (I-IV) will contain two questions and the students are 

required to attempt one question from each section. All questions carry equal marks.   

Section-I 

Sample Surveys: Concepts of population and sample. Complete enumeration vs. sampling. Need for 

sampling. Principal and organizational aspects in the conduct of a sample survey. Properties of a good 

estimator, Sampling and non-sampling errors. 

Section-II 

SRSWR & SRSWOR, determination of sample size. Stratified random sampling and different allocations. 

Systematic sampling, comparison of known sampling strategies under linear trend. Ratio and Regression 

estimators and their comparison with SRSWOR estimator. 

Section-III 

Indian official Statistics: Present official Statistical system in India relatinig to census of population, 

agriculture, industrial production, and prices; methods of collection of official Statistics, Their reliability 

and limitation and the principal publications containing such Statistics. Also the various agencies 

responsible for the data collection- C.S.O., N.S.S.o., office of the Registrar General, Their historical 

development, main functions and important publications. 

 

Analysis of variance and covariance:  analysis of variance and covariance (with one concomitant variable) 

in one way and two way classified data with equal number of observations per cell. 

Section-IV 

Design of experiments: Principles of experimentation, uniformity trails, completely randomized, 

Randomized block and Latin square designs. Missing plot technique, 22 and 23 Factorial experiments: 

construction and analysis. 

 

Regression Analysis: Two variable linear model- estimation, testing and problems of predication. 

Predication of the estimated regression equation, interval estimation, variance estimation. 

 

Books Recommemded 

1. W.G. Cochran, Sampling Techniques, John Wiley and Sons, New York, 1997. 

2. A.M. Goon, M. K. Gupta and B. Dasgupta, fundamentals of Statistics (Vol.II), 8th Ed. World 

Press, Kolkata, 2005. 

3. A.M. Goon, M. K. Gupta and B. Dasgupta, An Outline of Statistical Theory (Vol. II), 3rd Ed. 

World Press, Kolkata, 2005. 

4. S.C. Gupta and V.K. Kapoor, Fundamentals of Applied Statistics, 4th Ed., Sultan Chand and Sons, 

2008. 

5. A. M. Kshirsagar, A Course in Linear Models, Marcel Dekker, Inc., N.Y., 1983. 

 

  



 

 

CML-508(i): Number Theory & Trigonometry 

Marks (Theory): 80                                                                               Marks(Total) : 100                                     

Marks (Internal Assessment) : 20                                                               Time  : 3 Hrs 

Note:  Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory.  Each of the four sections     (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks. 

Section-I 

Linear Diophantine equation, prime counting function, statement of prime number theorem, 

Goldbach conjecture, linear congruences, complete set of residues, Chinese remainder theorem, 

Fermat’s little theorem, Wilson’s theorem.  

Section-II 

Number theoretic functions, sum and number of divisors, totally multiplicative functions, the 

Möbius inversion formula, the greatest integer function, Euler’s phi-function, Euler’s theorem, 

reduced set of residues, some properties of Euler’s phi-function.  

Section-III 

Order of an integer modulo n, primitive roots for primes, composite numbers having primitive 

roots, Euler’s criterion, the Legendre symbol and its properties, quadratic reciprocity, quadratic 

congruences with composite moduli.  

Section-IV 

Exponential, Logarithmic, Circular functions; sin(nx), cos(nx), tan(nx), sinnx , cosnx, tannx, 

hyperbolic and inverse hyperbolic functions - simple problems. Gregory’s series, Summation of 

Trigonometric series, Trigonometric expansions of sine and cosine as infinite products (without 

proof). 

Recommended Books:  

1. David M. Burton, Elementary Number Theory (6th Edition), Tata McGraw-Hill Edition, 

Indian reprint, 2007.  

2. Neville Robinns, Beginning Number Theory (2nd Edition), Narosa Publishing House Pvt. 

Limited, Delhi, 2007. 

3. Trigonometry : P. Duraipandian 

4. Plane Trigonometry part 2 : S. L. Loney, (Macmillan and Co. London) 

 

 

 

 

 



 

 

CML-508(ii): Integer Programming and Theory of Games 

Marks (Theory): 80                                                                               Marks(Total) : 100                                     

Marks (Internal Assessment) : 20                                                               Time  : 3 Hrs 

Note:  Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory.  Each of the four sections     (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks. 

Section-I 

Scope and applicability. Formulations. Combinatorial optimization. Relaxations. Linear 

programs with integer solutions.  Integer Programming Problem (IPP): Pure and Mixed IPP, 

Methods for solving IPP: Branch and Bound Method, implicit enumeration,Gomory's Cutting 

Plane Method. 

Section-II 

Applications of IPP, 0-1 Programming: applications, enumeration algorithm. Gomory-Chvátal 

theory. The mixed integer Gomory cut. The problem of convergence and stalling. Disjunctive 

programming: optimization over unions of polyhedra. 

Section-III 

Introduction to Game theory, Fundamental theorem of game theory, min-max and max-min 

principle, Formulation of two person zero sum rectangular games, Solution of rectangular games 

with saddle, points.  

Section-IV 

Dominance principle, rectangular games without saddle point- mixed strategy, games, Bayesian 

Games, Extensive Form Games with Perfect Information. Graphical, algebraic and linear 

programming solution of m x n games. 

Recommended Books:  

1. Hamdy A. Taha: Operations Research-An Introduction, Prentice Hall, 9th Edition, - 

2010. 

2. Frederick Hillier and Gerald Lieberman, Introduction to Operations Research. 9th 

Edition, McGraw-Hill Professional, 2010. 

3. P. R. Thei, G. E. Keough: An introduction to Linear Programming and Game Theory. 

Wiley, New Jersey, 3rd Ed., 2008. 

4. S. Chandra, Jayadeva, AparnaMehra: Numerical Optimization with Application, Narosa 

Publishing House, 2009 



 

 

CML-605 (i): Linear Algebra 

Marks (Theory): 80                                                                           Marks(Total) : 100                              

Marks (Internal Assessment) : 20                                                            Time     : 3 Hrs 

Note:  Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory.  Each of the four sections     (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks. 

Section – I 

Vector spaces, subspaces, Sum and Direct sum of subspaces, Linear span, Linearly Independent 

and dependent subsets of a vector space.  Finitely generated vector space, Existence theorem for 

basis of a finitely generated vactor space, Finite dimensional vector spaces, Invariance of the 

number of elements of bases sets, Dimensions, Quotient space and its dimension. 

Section – II 

Homomorphism and isomorphism of vector spaces, Linear transformations and linear forms on 

vactor spaces, Vactor space of all the linear transformations, Null Space, Range space of a linear 

transformation, Rank and Nullity Theorem, 

Section – III 

Algebra of Linear Transformation, Minimal Polynomial of a linear transformation, Singular and 

non-singular linear transformations, Matrix of a linear Transformation, Change of basis, Eigen 

values and Eigen vectors of linear transformations. 

Section – IV 

Inner product spaces, Cauchy-Schwarz inequality, Orthogonal vectors, Orthogonal complements, 

Orthogonal sets and Basis, Bessel’s inequality for finite dimensional vector spaces, Gram-

Schmidt, Orthogonalization process, Adjoint of a linear transformation and its properties, 

Unitary linear transformations. 

Books Recommended: 

1. I.N. Herstein,: Topics  in Algebra, Wiley Eastern Ltd., New Delhi, 1975 

2.  P.B. Bhattacharya, S.K. Jain and S.R. Nagpal, Basic Abstract Algebra (2nd edition). 

3. VivekSahai and VikasBist, Algebra, Narosa Publishing House. 

4. I.S. Luther and I.B.S. Passi, Algebra, Vol.-II, Narosa Publishing House. 

 

 

 



 

 

CML 605(ii): Bio-Mathematics 

 

Marks (Theory): 80                                                                               Marks(Total) : 100                                     

Marks (Internal Assessment) : 20                                                               Time  : 3 Hrs 

Note:  Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory.  Each of the four sections     (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks. 

Section-I 

Population growth, Administration of drugs, Cell division. Modelling Biological Phenomena: 

Heart beat, Blood Flow, Nerve Impulse transmission, Chemical Reactions, Predator-prey 

models. Stability and oscillations: Epidemics, the phase plane, Local Stability, Stability, Limit 

Cycles, Forced oscillations, Computing trajectories.  

Section-II 

Mathematics of Heart Physiology: The local model, The Threshold effect, The phase plane 

analysis and the heart beat model, Physiological considerations of the heart beat model, A model 

of the cardiac pace-maker. Bifurcation and chaos: Bifurcation, Bifurcation of a limit cycle, 

Discrete bifurcation, Chaos, Stability, The Poincare plane. 

Section-III 

Mathematics of imaging of the Brain: Modelling of computerized tomography (CT, Magnetic 

resonance Imaging (MRI), Discrete analogues and Numerical Implementation. Networks in 

Biological Sciences: Dynamics of Small world networks, scale-free networks, complex 

networks, cellular automata.  

Section-IV 

Modelling Molecular Evolution: Matrix models of base substitutions for DNA sequences, The 

Jukes-Cantor Model, the Kimura Models, Phylogenetic distances. Constructing Phylogenetic 

trees: Unweighted pair-group method with arithmetic means (UPGMA), Neighbour- Joining 

Method, Maximum Likelihood approaches.  

Recommended Books:  

1. Elizabeth S. Allman and John a. Rhodes, Mathematical Models in Biology, Cambridge 

University Press, 2004.  

2. C. Epstein, The Mathematics of Medical Imaging, Prentice Hall, 2003 (copyright Pearson 

Education, 2005).  

3. S. Helgason, The Radon transform, Second Edition, Birkhauser, 1997.  

4. D. S. Jones and B. D. Sleeman, Differential Equations and Mathematical Biology, 

Cahapman& Hall, CRC Press, London, UK, 2003.  

5. James Keener and James Sneyd, Mathematical Physiology, Springer Verlag, 1998, 

Corrected 2nd printing, 2001. 

 



 

 

 

 

CML-606(i)     Mechanics-II 

 

Theory: 80        Marks (Total): 100 

Marks (Internal Assessment): 20     Time: 3 Hrs 

 

Note:Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory. Each of the four sections (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks. 

Section - I 

Analytical conditions of equilibrium of co-planar forces: Equilibrium of three forces, conditions 

of equilibrium, trigonometric theorem’s, conditions of equilibrium of co-planar forces (First, 

Second and Third form); Friction: Definition of friction and basic laws, problems based on 

equilibrium of rods and ladders; Centre of gravity: Basic concepts and definitions, centre of 

gravity of a uniform rod, a thin uniform lamina in the form of a parallelogram, a thin uniform 

triangular lamina, three uniform rods forming a triangle, a uniform quadrilateral lamina, lamina 

in the form of a trapezium, centre of gravity of a body by integration. 

Section - II 

Motion of a particle attached to an elastic string, Hooke’s law, motion of horizontal and vertical 

elastic strings, Definition of work, Power and Energy, work done by a variable force, work done 

in stretching an elastic string, principle of work and energy, conservative system of forces, 

principle of conservation of energy, impulse of a constant force and a variable force. 

Section - III 

Motion of a particle on smooth curves, motion on the outside and inside of a smooth vertical 

circle, cycloidal motion, motion on a rough curve under gravity. 

Section - IV 

Projectile motion of a particle in a plane, velocity at any point of the trajectory, directions of 

projection for a particle, range and time of flight on an inclined plane, directions of projection for 

a given velocity and a given range; range and time of fight down an inclined plane. 

 

Books Recommended: 

1. S.L. Loney: Statics, Macmillan Company, London. 

2. R.S. Verma: A Text Book on Statics, Pothishala Pvt. Ltd., Allahabad 

3. S.L. Loney, An Elementary Treatise on the Dynamics of a Particle and a Rigid Bodies, 

Cambridge University Press, 1956. 

4. F. Chorlton, Dynamics, CBS Publishers, New Delhi. 

5. A.S. Ramsey, Dynamics Part-1&2, CBS Publisher & Distributors. 

 

 

 

 

 



 

 

 

CML-606(ii): Queuing and Reliability Theory 

Marks (Theory): 80                                                                               Marks(Total) : 100                                     

Marks (Internal Assessment) : 20                                                               Time  : 3 Hrs 

Note:  Attempt five questions in all. The question paper will consist of four sections. Question No. 1 will 

contain seven short answer type questions without any internal choice covering the entire syllabus and 

shall be compulsory.  Each of the four sections     (I-IV) will contain two questions and the students are 

required to attempt one question from each section. All questions carry equal marks. 

Section-I 

General concepts of queueing system and Introduction to stochastic processes, Measures of 

performance, Arrival and Service processes, Kendall's notation, Single server and multi server 

models. channels in parallel with limited and unlimited queues --M/M/1/K, M/M/C.  

Section-II 

Queues with unlimited service, Finite source queues, Applications of Simple Queuing Decision 

Models, Design and Control Models.  

Reliability concepts – Systems of components. Series and parallel systems – Coherent structures 

and their representation in terms of paths and cuts, Modular decomposition. 

Section-III 

Reliability of coherent systems – Reliability of Independent components, association of random 

variables, bounds on systems reliability and improved bounds on system reliability under 

modular decomposition. 

Section-IV 

Life Distribution: Survival function – Notion of aging IFR, DFR, DFRA, NBU and NBUE 

classes, Exponential distributions and its no-ageing property, ageing properties of other common 

life distribution, closures under formation of coherent structures, convolutions and mixtures of 

theses cases. Reliability estimation: Estimation of two and three parameter Gamma, Weibull and 

log normal distributions. 

Recommended Books:  

1. D. Gross and C. Harris, Fundamentals of Queueing Theory, 3rd Edition, Wiley, 1998. 

(WSE Edition, 2004). 

2. J. Medhi, Stochastic Models in Queueing Theory, 2nd Edition, Academic Press, 2003. 

(Elsevier India Edition, 2006). 

3. John G. Rau, Optimization and Probability in Systems Engineering, V. N. Reinhold Co. 

1970.  

4. L. Kleinrock, Queueing Systems, Vol. 1: Theory, Wiley, 1975. 

5. Marvin Rausand and ArnljotHoyland, System Reliability Theory: Models, Statistical 

Methods and Applications, 2" Ed. John Wiley and Sons Inc. 2003.  

6. U N Bhatt: An Introduction to Queueing Theory: Modeling and Analysis in Applications 

(Statistics for Industry and Technology), Birkhauser Boston, 2008. 

 



 

 

CML-607 (i): Real and Complex Analysis 

  

Marks (Theory): 80                                                                                       Marks (Total): 100         

Marks: Internal Assessment (20)                                                      Time : 3 Hours 

 

Note:Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory. Each of the four sections (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks.   

SECTION-I 

Definition and examples of metric spaces, neighborhoods, limit points, interior points, open and 

closed sets, closure and interior, boundary points, subspace of a metric space, equivalent metrics, 

Cauchy sequences, completeness, Cantor’s intersection theorem. 

SECTION-II 

Baire’s category theorem, Contraction Principle, continuous functions, uniform continuity, 

compactness for metric spaces, sequential compactness, Bolzano-Weierstrass Property, total 

boundedness, finite intersection property, continuity in relation with compactness, 

connectedness. 

SECTION-III 

Improper integrals and their convergence, comparison tests, Abel’s and Dirichlet’s tests, 

Frullani’s integral, Integral as a function of a parameter. Continuity, differentiability and 

integrability of an integral of a function of a parameter. 

   SECTION-IV 

Topology of complex numbers: Trigonometric, exponential, logarithmic and hyperbolic 

trigonometric functions. Extended complex plane, Stereographic projection of complex numbers. 

Continuity and differentiability of complex functions. Analytic functions, Cauchy-Riemann 

equations, harmonic conjugates, harmonic functions. Construction of analytic functions: direct 

method and Milne-Thomson method. 

Books Recommended  

1. T.M.Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi,1985. 

2. R.R. Goldberg, Methods of Real Analysis, John Wiley and Sons, Inc., New York, 1976. 

3. D. Somasundaram and B. Choudhar: A First Course in Mathematical Analysis, Narosa 

Publishing House, New Delhi, 1997.  

4. M.D. Raisinghania, Elements of Real Analysis, S.Chand Publication, 2003. 

5. R.G. Bartle and D.R. Shernert: Introduction to Real Analysis, Wiley, 2011.  

6. H.A. Priestly, Introduction to Complex Analysis, Clarendon Press, Oxford, 1990. 

7. L.V. Ahlfors, Complex Analysis, McGraw-Hill, 1979. 

 

 

 

 



 

 

 CML-607(ii): Optimization Techniques 

Marks (Theory): 80                                                         Marks (Total): 100 

Marks (Internal Assessment): 20                                   Time   : 3 Hrs 

Note:  Attempt five questions in all. The question paper will consist of four sections. Question 

No. 1 will contain seven short answer type questions without any internal choice covering the 

entire syllabus and shall be compulsory.  Each of the four sections     (I-IV) will contain two 

questions and the students are required to attempt one question from each section. All questions 

carry equal marks. 

Section-I 

Dynamic programming: Multistage decision processes, Recursive nature of computations, 

Forward and Backward recursion, Bellman’s principle of optimality, Selective dynamic 

programming applications involving additive and multiplicative separable returns for objectives 

as well as constraint functions, Problem of dimensionally. 

Goal Programming: Weighted and pre-emptive goal programming, graphical solution. 

Section-II 

Decision Analysis: Decision making under risk- Decision tree analysis, Posterior (Baye’s) 

probabilities, Decision under uncertainty- criterion of pessimism, criterion of optimism, Laplace 

criterion, criterion of realism, criterion of regret.  

Section-III 

General concepts of queueing system, Measures of performance, Arrival and service Processes, 

Single server and multi server models, channel in parallel with limited and unlimited queues-

M/M/1/K, M/M/C. Queues with unlimited service. Finite source queues. Applications of simple 

queueing decision model’s, Design and control models. 

Section-IV 

Basics of reliability. Classes of life distributions. Series, parallel configuration. Reliability 

models, Reliability, Mean time before failure and Hazard rate of Exponential and Weibull 

distributions. Concepts and definitions of preventive maintenance, corrective maintenance and 

age replacement.  

Books Recommended 

1. R.B. Cooper, Introduction to Queueing Theory, 2ndEd., North Holland, 1981. 

2. D. Gross, C.M. Harris, Fundamentals of Queueing Theory, 3rd Ed., John Wiley and Sons 

Inc. P. Ltd., 2002. 

3. U.N. Prabhu, Foundations of Queueing Theory, International Series in Operations & 

Management Science, Kluwer Academic Publishers, 2nd Ed., 2002. 

4. John G. Rau, Optimization and Probability in Systems Engineering, V.N. Reinhold Co., 

1970. 

5. Riccardo Manzini, Alberto Regattieri, Hoang Pham, Emilio Ferrai, Maintenance for 

Industrial Systems, Springer-Verlag, London Limited, 2010. 

6. P.K. Kapur, R.B. Garg, S. Kumar, contributions to Hardware and Software Reliability, 

World Scientific, Singapore, 1999. 



 

 

 

CMS-608(i): Solid Geometry 

Marks (Theory): 50                                                                               Marks(Total) : 100                                     

Marks (Internal Assessment) : 50                                                               Time  : 2 Hrs 

Note:  The examiner is requested to set five questions in all, selecting two questions from each UNIT and 
one compulsory question (Question No.1 based on entire syllabus will consist of five short answer type 
questions each of two marks). The candidate is required to attempt three questions in all selecting one 
from each UNIT and the compulsory Question No.1. All questions carry equal marks. 

UNIT-I 

Central Conicoids: Equation of tangent plane. Director sphere. Normal to the conicoids. Polar 

plane of a point. Enveloping cone of a coincoid. Enveloping cylinder of a coincoid.  

UNIT-II 

Paraboloids: Circular section, Plane sections of conicoids. Generating lines. Confocal conicoid. 

Reduction of second degree equations.  

Books Recommended:  

1. R.J.T. Bill, Elementary Treatise on Coordinary Geometry of Three Dimensions, 

MacMillan India Ltd. 1994.  

2. P.K. Jain and Khalil Ahmad: A Textbook of Analytical Geometry of Three Dimensions, 

Wiley Eastern Ltd. 1999. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

CMS-608(ii)  

Skill Enhancement Course 

Financial Mathematics 

Credits: 02; 30 Hrs (2Hrs /week) 

 

Marks (Theory): 50                                                                               Marks (Total) : 100                                     

Marks (Internal Assessment) : 50                                                               Time  : 2 Hrs 

Note:  The examiner is requested to set five questions in all, selecting two questions from each UNIT and 
one compulsory question (Question No.1 based on entire syllabus will consist of five short answer type 
questions each of two marks). The candidate is required to attempt three questions in all selecting one 
from each UNIT and the compulsory Question No.1.  

 

UNIT-I 

Basic principles: Comparison, arbitrage and risk aversion, Interest (simple and compound, 

discrete and continuous), time value of money, inflation, net present value, internal rate of return 

(calculation by bisection and Newton-Raphson methods), comparison of NPV and IRR.  

UNIT-II 

Bonds, bond prices and yields, Macaulay and modified duration, term structure of interest rates: 

spot and forward rates, explanations of term structure, running present value, floating-rate bonds, 

immunization, convexity, putable and callable bonds. 

Recommended Books:  

1. David G. Luenberger, Investment Science, Oxford University Press, Delhi, 1998. 

2. John C. Hull, Options, Futures and Other Derivatives (6th Edition), PrenticeHall India, 

Indian reprint, 2006.  

3. Sheldon Ross, An Elementary Introduction to Mathematical Finance (2nd Edition), 

Cambridge University Press, USA, 2003 

 

 

 

 


























