Dr. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY,
CHHATRAPATI SAMBHAJINAGAR.

NAAC- ‘A " Grade

CIRCULAR NO.SU/ Sci./College/NEP-2020/73/2025

It is hereby inform to all concerned that, the sy]la:bi prepared by the

Board of Studies/ Ad-hoc Boards/Committee and recommended by the Dean,

Faculty of Science & Technology, the Academic Council at its meeting held on

09 May 2025 has been accepted the following B.Sc. Course Structure &

Curriculum under the Faculty of Science & Technology as per National
Education Policy — 2020 run at the Affiliated Colleges of Dr. Babasaheb
Ambedkar Marathwada University as appended herewith.

Sr.No. Courses Semester

| B.SC. PHYSICS ITIrRD AND IVTH SEMESTER
2 B.Sc. ELECTRONICS IIIRD AND IVTH SEMESTER
3 B.A./B.SC. MATHEMATICS ITIRD AND IVTH SEMESTER
4 B.Sc. INDUSTRIAL CHEMISTRY IIIRD AND IVTH SEMESTER
5 B.SC. AGROCHEMICAL AND FERTILIZE IIIRD AND IVTH SEMESTER
6 B.SC. HORTICULTURE IIIRD AND IVTH SEMESTER
T B.SC. BIOCHEMISTRY IIIRD AND IVTH SEMESTER
8 B.SC. BOTANY IIIRD AND IVTH SEMESTER
9 B.Sc. ZOOLOGY ITIIRD AND [VTH SEMESTER
10 B.SC. BIOTECHNOLOGY ITIRD AND IVTH SEMESTER
11 B.Sc. MICROBIOLOGY IR AND IVTH SEMESTER
12 B.SC. DIARY SCIENCE AND TECHNOLOGY IIIRD AND I'VTH SEMESTER
13 B.ScC. STATISTICS IIIRD AND IVTH SEMESTER
14 B.SC. COMPUTER SCIENCE ITIRD AND IVTH SEMESTER
15 B.Sc. GEOLOGY IIIRD AND IVTH SEMESTER
16 B.SC. CHEMISTRY 1IIRD AND IVTH SEMESTER
17 B.SC. ANALYTICAL CHEMISTRY ITIRD AND IVTH SEMESTER
18 B.SC. POLYMER CHEMISTRY INIRD AND IVTH SEMESTER
19 B.SC. ENVIRONMENTAL SCIENCE ITIRD AND IVTH SEMESTER
20. B.Sc. FISHERIES SCIENCE IIIRD AND [V TH SEMESTER
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21. B.Sc. HOME SCIENCE 1IIRD AND IV TH SEMESTER
22. B.Sc. DATA SCIENCE rD AND IV TH SEMESTER
23. B.Sc. INFORMATION TECHNOLOGY [IIRD AND IV TH SEMESTER
24. B.Sc. NETWORKING AND MULTIMEDIA 11IrD AND TV TH SEMESTER
25. B.SC. AUTOMOBILE TECHNOLOGY I1IRD AND TVTH SEMESTER
26. B.SC. FORENSIC SCIENCE TIIRD AND TVTH SEMESTER
21. B.Sc. FORENSIC SCIENCE & CYBER SECURITY IIrD AND [VTH SEMESTER
28. B.SC. NON-CONVENTIONAL & CONVENTIONAL ENERGY TIIRD AND IVTH SEMESTER
29, B.SC. CLINICAL LABORATORY SCIENCE IIIRD AND IV TH SEMESTER
30. BACHELOR OF COMPUTER APPLICATION IIIRD AND I'VTH SEMESTER

This is effective from the Academic Year 2025-26 and onwards.

All concerned are requested to note the contents of this circular and bring

the notice to the students, teachers and staff for their information and necessary

action.

University Campus,
Chhatrapati Sambhajinagar
-431 004.

Ref.No. SU/Sci./2025/ ¢,
Date:- 26 | ”Slﬂ-ﬁa_{yg et

¥*
*
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Copy forwarded and necessary action TO --
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2]

The Principal of all Affiliated Colleges,

Dr. Babasaheb Ambedkar Marathwada University,
The Director, University Network & Information Centre, UNIC, with a

request to upload this Circular on University Website.

Copy to :-
The Director, Board of Examinations & Evaluation, Dr.Babasaheb Ambedkar

1]

Marathwada University, Chhatrapati Sambhajinagar.
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Dr. Babasaheb Ambedkar Marathwada University
Chhatrapati Sambhajinagar- 431001

B.A./B.Sc. Second Year (Third & Fourth Semester)
(Three Year / Four Years (Hons) /Four Years (Hons with Research)

Course Structure & Curriculum

(AS PER NEP-2020)

Subject (Major): Mathematics

Effective from 2025-2026

by oA - Nanawz e _ §:}




Course Structure & Curriculum



BA/ BSc Second Year: 3" Semester

Students will have to select / declare choice of one major subject and one minor subject from three major
options M1, M2 and M3 (which were opted in the first year)

Course Type Course Code Examination | Course Name Teaching Scheme | Credits Assigned | Total Credits
Code ( Hrs / Week)
(To be given Theory | Practical | Theory | Practical
by
respective
BoS)

Major (Core) MAT/DSC/T/2 | SAC000520 | Number Theory 2 2 2424242 =
Mandatory DSC 00 03T 08
MAT SAC000520 | Partial 2 2

/DSC/T/201 13T Differential
Equations
MAT /DSC/P/ | SAC000522 | Practical based
226 63P on MAT 4 2
/DSC/T/200
MAT /DSC/P/ | SAC000522 | Practical based 4 2
227 3P on MAT
/DSCIT/201
Minor (Choose any SCC000520 | To be chosen 2 2
two from pool of MAT /Mn/T/ 03T from other
courses) 200 discipline 2+2=04
Itis from different | 'MAT /Mn/T/ | SCC000520 | To be chosen 2 2
discipline of the 201 13T from other
same faculty discipline
Generic / Open SDC000520 | To be chosen
Elective ( GE/OE) MAT 03T from faculty other
(Choose any one /GE/QE/T/200 than that of Major
from pool of courses) 2 2 02
It should be chosen
compulsorily from
the faculty other
than that of Major
VSC MAT /VSC/T/ | SEC000520 | Numerical 1 1
( Vocational Skill 200 03T Methods-I
Courses) MAT /VSC/T/ | SEC000520 | Imtroduction to 1 1
(Choose any one 201 13T R and Basic 1+1 =02
from SUB/VSC/T/ Statistics using
200 and SUB/VSC/T/ R-I
201) and MAT /VSC/P/ | SEC000522 | Practicals based 2 1
corresponding 226 63P on MAT /VSC/T/
Practicals 200
MAT /VSC/P/ | SEC000522 | Practicals based 2 1
227 73P on MAT /VSC/T/
201
SUB/AEC/T/2 English 2 2
AEC, VEC, IKS 00 ( Common for all
the faculty) 2+2=04
SUB/VEC/T/2 Environmental 2 2
01 Studies
Cultural Activity / 02
OJT/ FP/CEP/CC/RP | SUB/CC/P/ NSS,NCC 4 2
226 ( Common for all
the faculty)
15 14 15 07 22

Minor Courses for other Discipline
MAT /Mn/T/ 200: Logic and Sets (This is a 2 credit theory course Lo be designed [or other discipline)

MAT /Mn/T/ 201: Vector Algebra (This is a 2 credit theory course to be designed for other discipline)
Generic /Open Elective Courses for other faculty
MAT /GE/OE/T/200: Mathematics for Competitive Examinations-I (This is a 2 credit theory course to be designed
for other faculty) il
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BA/BSc Second Year: 4" Semester

Course Type Course Code | Examination | Course Name Teaching Scheme | Credits Assigned | Total Credits
Code (To be ( Hrs / Week)
given by Theory Practical | Theory Practical
respective
BoS)
Major ( Core) MAT SAC000525 | Algebra 2 2 2424242 =
Mandatory DSC /DSC/T/250 | 04T 08
MAT SAC000525 | Integral 2 2
/DSC/T/251 | 14T Transforms
MAT SAC000527 | Practical based
/DSC/P/276 | 64P on MAT 4 2
/DSC/T/250
MAT SAC000527 | Practical based 4 2
/DSC/P/ 277 | 74P on MAT /DSC/T/
251
Minor (Choose any SCC000525 | To be chosen 2 2
two from pool of MAT 04T from other
courses) /Mn/T/250 discipline 2+2=04
It is from different
discipline of the SCC000525 | To be chosen 2 2
same faculty MAT 14T from other
Mn/T/ 251 discipline
Generic / Open SDC000525 | To be chosen
Elective ( GE/OE) 04T from faculty other
(Choose any one than that of Major
from pool of MAT 2 2 02
courses) /GE/OQE/T/2
It should be 50
chosen
compulsorily from
the faculty other
than that of Major
SEC MAT SEC000525 | Numerical 1 1
( Skill /SEC/T/250 | 04T Methods-II
Enhancement MAT SEC000525 | Introduction to 1 1
Courses) /SEC/T/ 251 | 14T R and Basic 1+1 =02
(Choose any one Statistics using
from R-II
SUB/SEC/T/250an | MAT SEC000527 | Practical based 2 1
d SUB/SEC/T/ 251) | /SEC/P/ 276 | 64P on MAT
and corresponding /SEC/T/250
Practicals MAT SEC000527 | Practical based 2 1
/SEC/P/ 277 | 74P on MAT /SEC/T/
251
SUB/AEC/T Modern Indian 2 2 02
1250 Language (MIL-
AEC, VEC, IKS 2)
( Choose any one
from pool of
language
courses )
MAT/FP/P/ | SKC000527 | Field Project 4 2 2+2=04
oIt/ 276 64P
FP/CEP/CC/RD SUB/CC/P/ (Fine/ Applied/ 4 2
297 Visual/
Performing Arts)
( Common for all
the faculty)
13 18 13 09 22

Exit Option : Award of UG Diploma in major and minor with 88 credits and an additional 4 credits NSQF course ( related
to major / minor) / Internship during summer vacation OR Continue with Major and Minor




Minor Courses for other Discipline

MAT /Mn/T/250:Discrete Mathematics (This is a 2 credit theory course to be designed for other discipline)

MAT /Mn/T/251:Vector Caleulus (This is a 2 credit theory course to be designed for other discipline)

Generic /Open Elective Courses for other faculty

MAT /GE/OE/T/250: Mathematics for Competitive Examinations-II (This is a 2 credit theory course to be designed
for other faculty)

Detailed Illustration of Courses included in 3"9and 4"semester:

1

2)

Major (Core) subject are mandatory.

MAT /DSC/T/200: This is a 2 credit theory course corresponding to Major (core) subject
MAT /DSC/T/201: This is a 2 credit theory course corresponding to Major (core) subject
MAT /DSC/P/226: This is a 2 credit practical course based on MAT /DSC/T/200
MAT /DSC/P/227: This is a 2 credit practical course based on MAT /DSC/T/201

MAT /DSC/T/250: This is a 2 credit theory course corresponding to Major (core) subject
MAT /DSC/T/251: This is a 2 credit theory course corresponding to Major (core) subject
MAT /DSC/P/276: This is a 2 credit practical course based on MAT /DSC/T/250
MAT /DSC/P/277: This is a 2 credit practical course based on MAT /DSC/T/251

Minor : It is from different discipline of the same faculty

MAT /Mn/T/200 : This is a 2 credit theory from different discipline of the same faculty
MAT /Mn/T/201 : This is a 2 credit theory from different discipline of the same faculty

MAT /Mn/T/250 : This is a 2 credit theory from different discipline of the same faculty
MAT /Mn/T/251 : This is a 2 credit theory from different discipline of the same faculty
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3)

4)

5)

6)

Generic / Open Elective ( GE/OE) : (Needs to be chosen (any one) from pool of courses available at
respective college). These courses should be chosen compulsorily from faculty other than that of
Major.

MAT /GE/OE/T/200 : This is a 2 credit theory course should be chosen compulsorily from faculty other
than that of Major.

MAT /GE/OE/T/250: This is a 2 credit theory course should be chosen compulsorily from faculty other
than that of Major.

VSC (Vocational Skill Courses) : Choose any one from pool of courses. These courses should be based
on Hands on Training corresponding to Major (core) subject.

MAT /VSC/T/200 : This is a | credit theory course based Hands on Training corresponding to Major
( core) subject.

MAT /VSC/T/201 : This is a 1 credit theory course based Hands on Training corresponding to Major
( core) subject.

MAT /VSC/P/226 : This is a 1 credit practical course based on MAT /VSC/T/200
MAT /VSC/P/227 : This is a 1 credit practical course based on MAT /VSC/T/201

SEC (Skill Enhancement Courses) : Choose any one from pool of courses. These courses should be
based on Hands on Training corresponding to Major (core) subject.

MAT /SEC/T/250 : This is a 1 credit theory course to enhance the technical skills of the students in
specific area.

MAT /SEC/T/251 : This is a 1 credit theory course to enhance the technical skills of the students in
specific area.

MAT /SEC/P/276 : This is a 1 credit practical course based on MAT /SEC/T/250
MAT /SEC/P/277 : This is a 1 credit practical course based on MAT /SEC/T/251

AEC (Ability Enhancement courses): The focus of these courses should be based on linguistic and
communication skills.

SUB/AEC/T/200 : English

This is a 2 credit theory course based on linguistic proficiency.

%(){ Vﬂf'5 5



7)

8)

9)

SUB/AEC/T/250 : Modern Indian Language MIL-2 (Hindi/ Marathi/ Pali & Buddhism/ Sanskrit/
Urdu)

This is a 2 credit theory course based on linguistic proficiency. Students will have to choose one of the
above mentioned languages.

VEC : Environmental Studies

SUB/VEC/T/201 : Environmental Studies

This is 2-credit theory course based on Environmental Studies.

FP-1 : Field Project :

MAT /FP/P/276 : This is a 2 credit course, should be corresponding to Major ( core) subject

CC (Curricular Courses): The courses such as Health and wellness, Yoga education, Sports and Fitness,
Cultural activities, NSS/NCC, Preforming Arts.

SUB/CC/P/226 : Cultural Activity / NSS, NCC
This is a 2 credit practical course based on Co-curricular activities. It will be common for all the faculty
SUB/CC/P/277 : Fine/ Applied/ Visual/ Performing Arts

This is a 2 credit practical course based on Co-curricular activities. It will be common for all the faculty

General Instructions:

I) Minimum 5-6 examples shall be solved in each practical for all
practical courses.

II) Use of mathematical software is mandatory for all practical
courses
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Semester-111



MAT/DSC/T/200: Number Theory

Total Credits:02 Total Contact Hours: 30 Maximum Marks: 50

Learning Objectives of the Course:

i) To learn divisibility rules.

ii) To solve linear Diophantine equations.

iiiy To explore prime numbers and its distribution.

iv) To learn theory of congruences.

v) To understand the number-theoretic functions and its propetrties
Course Qutcomes (COs):
After completion of the course, students will be able to -

i) Find the gcd & lem of integers.

ii) Find solution of linear Diophantine equations.
iii) Solve the linear congruences.

iv) Solve the system of linear congruences.

v) Evaluate r.o.p,@for a given number

Moduls Nox Topics / actual contents of the syllabus Contact
Hours
The Division Algorithm, The Greatest Common Divisor, The
I Euclidean Algorithm, The Diophantine Equation ax+by=c. 10 Hrs.
The Fundamental Theorem of Arithmetic, Basic Properties of
II Congruence, Linear Congruences and the Chinese Remainder Theorem.[ 10 Hrs.
Fermat’s Little Theorem, Wilson’s Theorem, The Sum and Number
I of Divisors, The Mobius Inversion Formula, Euler’s 10 Hrs.
IPhi-Function.
Text Book:

David M Burton: Elementary Number Theory, Sixth Edition, Tata McGraw-Hill
Publishing Company Limited, New Delhi. 2006.
Scope:
Chapter2: Articles: 2.2 [Theorem 2.1 Statement only], 2.3 [Theorem 2.6 Statement only], 2.4
[Theorem 2.7 Statement only], 2.5 [Theorem 2.9 Statement only]
Chapter 3: Articles: 3.1 [Corollary | & 2 Statements only],
Chapter 4: Articles: 4.2, 4.4 [ Omit Theorem 4.9]

Chapter 5: Articles: 5.2 [Omit Theorem 5.2 & 5.3], 5.3 [Theorem 5.5 Statement only]

Articles: 6.1 [Theorem 6.1 & Lemma Statements only], 6.2 [Theorem 6.6, 6.7 Statements only]
Chapter 7: Articles: 7.2 [Lemma & Theorem 7.2, 7.3, 7.4 Statements only]




Reference Books:

Iz

'tv.)

TIvan Niven, Herbert S. Zuckerman, Hugh L. Montgomery: An Introduction to the
Theory of Numbers, Fifth edition, John Wiley & Sons, New Delhi, 1996.

S. G. Telang: Number Theory Tata Mc-Graw Hills, New Delhi 1996

S. Y. Hsiung: Elementary Theory of Numbers, World Scientific Publishing Co. Pvt.
Ltd. 1992

S. B. Malik: Basic Number Theory, Second Revised Edition, Vikas
Publishing House Pvt Ltd, New Delhi 2008.

Hari Kishan: Theory of Numbers, Edition 1, Krishna Prakashan, Meerut, 2014.

Ajay Chaudhari: Introduction to Theory of Numbers, New Central Book Agency
Ltd, Kolkata,2013

S.K.Pundir and R.Pundir: Theory of Numbers, Fifth Edition Pragati
Prakashan, Meerut 2017.




MAT/DSC/T/201 : Partial Differential Equations

Total Credits: 02 Total Contact Hours : 30 Hrs Maximum Marks: 50

Learning Objectives of the Course:
i) To learn Lagrange’s linear partial differential equations
ii) To learn Charpit’s method and Jacobi method
iii) To learn Monge’s method

Course Outcomes (COs):
After completion of the course, students will be able to -

i)  Solve Lagrange's equation

ii) Find the solutions such as complete integral, singular integral and general integral.
iii) Determine the solution of partial differential equations using Charpit's Method.
iv) Describe and apply Monge's Method

Module No. Topics / actual contents of the syllabus Contact

Hrs

Linear Partial Differential Equations of Order One: Definition of partia
differential equations, Derivation of a partial differential equation by the
elimination of arbitrary constants, Derivation of a partial differential
I equation by the of elimination of arbitrary function, Lagrange’s linear 10 Hyrs
partial differential equation, Geometrical interpretation of the Lagrange’s
linear partial differential equation Pp+Qq=R.

INonlinear Partial Differential Equations of Order One

Complete and particular integrals, General integral, Singular integral
Standard form I, Standard form II, Standard form III, Standard form IV,
Charpit’s method, Non-linear partial differential equations of order one with
three or more independent variables, Jacobi’s method.

II 10 Hrs

[Linear Partial Differential Equations: Definitions, Solution of linear
partial differential equations, Solution of linear homogeneous and non-
homogeneous partial differential equations with constant coefficients,
Solution of linear homogeneous linear partial differential equations with
constant coefficients, say F(D.D")z= f(x.y). Shorter method of finding
I particular integral. 10 Hrs

Partial Differential Equations of Second Order: Equations that can be
integrated by inspection, Monge’s method to solve the equation
Rr+Ss+Tt=V

10




TextBooks:
1 P.P. Gupta, G.S.Malik, S.K.Mittal : Partial Differential Equations (Thirteenth Edition
2014),Pragati Prakashan, Meerut.

2 ILN.Sneddon: Elements of Partial Differential Equation , McGraw Hill Company,2006.

Scope:

Unit I:Chapter 10: 10.1, 10.2, 10.3, 10.4, 10.5[1]

Unit II: Chapter 11: 11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, 11.8, 11.9, 11.10 [1]

Unit ITII: Chapter 12: 12.1, 12.2 (12.2-1, 12.2-2, 12.2-3), Chapter 13: 13.1,13.2, 13.3 [1]

Reference Books:
1. H.K.Dass: Advanced Engineering Mathematics, S.Chand and Company Ltd.,2005

2. D.A.Murray: Introductory Course in Differential equations, New York Longmans and
Green Co. London and Bombay,2002

3. M.D.Raisinghania: Ordinary and Partial Differential Equation, S.Chand and Company
Ltd.,2013
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MAT/DSC/P/226: Lab Course Based on MAT/DSC/T/200

Total Credits: 02 Total Contact Hours: 60 Maximum Marks: 50

Learning Objectives of the Course:

i) To study practical approach of divisibility rules.

ii)  To apply theory of linear Diophantine equations.

iii)  To gain proficiency in working with modular arithmetic.
iv)  To solve problems using theory of linear congruences.

v)  To study practical techniques in number theoretic functions.

Course Outcomes (COs):
After completion of the course, students will be able to -

i) Determine ged & lem of integers using Euclidean Algorithm.

ii) Find Solution of Linear Equation using Method of linear Diophantine Equation.
iii) Solve the system of linear Congruences.

iv) Find the remainder using Wilson’s theorem.

v) Evaluate sum of divisors and the number of divisors of a given number.

EACige] INSs. Topics / actual contents of the practical

I To solve problems based on the division algorithm (Problems 2.2)
11 To solve problems based on the greatest common divisor (Problems 2.3)
I [To solve problems based on the Euclidean algorithm (Problems 2.4)

To solve problems based on the linear Diophantine equation ax+by=0

Iy Problems 2.5)

v To solve problems based on the Fundamental theorem of arithmetic
Problems 3.1)

To solve problems based on basic properties of congruences (Problems 4.2)

To solve problems based on linear congruences and the Chinese
remainder theorem (Problems 4.4)

vl
VIII To solve problems based on Fermat's little theorem (Problems 5.2)
IX [To solve problems based on the Wilson’s theorem (Problems 5.3)

To solve problems based on the sum and number of divisors (Problems 6.1)

X1 To solve problems based on the Mobius inversion formula (Problems 6.2)

XII [To solve problems based on the Euler’s Phi-function (Problems 7.2)

Text Book:
David M Burton: Elementary Number Theory, Sixth Edition, Tata McGraw-Hill Publishing
Company Limited, New Delhi. 2006.

12




Reference Books:

1.

Ivan Niven, Herbert S. Zuckerman, Hugh L. Montgomery: An Introduction to the Theory
of Numbers, Fifth edition, John Wiley & Sons, New Delhi, 1996.

S. G. Telang: Number Theory Tata Mc-Graw Hills, New Delhi 1996

S.Y. Hsiung: Elementary Theory of Numbers, World Scientific Publishing Co. Pte. Ltd.
1992

S. B. Malik: Basic Number Theory, Second Revised Edition, Vikas Publishing
House Pvi Ltd, New Delhi 2008.

Hari Kishan: Theory of Numbers, Edition 1, Krishna Prakashan, Meerut, 2014,

Ajay Chaudhari: Introduction to Theory of Numbers, New Central Book Agency Ltd,
Kolkata, 2013.

S.K.Pundir and R. Pundir: Theory of Numbers, Fifth Edition Pragati Prakashan,
Meerut 2017.
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MAT/DSC/P/227: Lab Course Based on MAT/DSC/T/201

Total Credits: 02 Total Contact Hours: 60 Maximum Marks: 50

Learning Objectives of the Course:

i) To learn Lagrange’s linear partial differential equations
ii) To learn Charpit’s method and Jacobi method

iii) To learn Monge’s method

Course Outcomes (COs):

After completion of the course, students will be able to -
i)  Solve Lagrange's equation
ii)  Find the solutions such as complete integral, singular integral and general integral.
iii) Determine the solution of partial differential equations using Charpit's Method.
iv)  Describe and apply Monge's Method

Practical Nos. ; ;
[Topics / actual contents of the practical

I roblems to derive partial differential equations by elimination of arbitrary
constants

]
=

Problems to derive partial differential equations by elimination of arbitrary
functions

IProblems on Lagrange’s equation

Problems on Complete integral and general integral

IProblems on singular integral and standard form [

Problems on standard form II and standard form IIT , & IV

Problems on Charpit’s method

IProblems on Jacobi method

Problems on linear homogeneous PDE

Problems on nonlinear homogeneous PDE

Problems on shorter method of finding particular integral

2% = [HES |5 |< |2 |8

Problems on Monge’s method

Text Books:

1.P.P. Gupta, G.S.Malik, S.K.Mittal : Partial Differential Equations ( Thirteenth Edition
2014),Pragati Prakashan, Meerut.

2.I.N.Sneddon: Elements of Partial Differential Equation , McGraw Hill Company,2006.

ReferenceBooks:
1. H.K.Dass: Advanced Engineering Mathematics, S.Chand and Company Ltd.,2005

2. D.A.Murray: Introductory Course in Differential equations, New York Longmans and
Green Co. London and Bombay,2002

3. M.D.Raisinghania: Ordinary and Partial Differential Equation, S.Chand and Company
Ltd.,2013.
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MAT/Mn/T/200 : Logic and Sets

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i)

ii)
iii)
iv)

To learn connectives and compound statements.
To learn algebra and equivalence of propositions.
To learn the set operations and their properties.
To learn Cartesian product of two sets.

Course OQutcomes ( COs) :

After completion of the course, students will be able to -

i) Construct the truth tables of given proposition.
ii) Prove equivalence of two given propositions.

iii) Prove the properties of set operations.
iv) Find Cartesian product of two sets.

Module No.

Topics / actual contents of the syllabus Contact
Hours

athematical Logic: Proposition, type of propositions, the
propositional calculus, the negation of a proposition, disjunction,
conjunction, tautologies and contractions, logical equivalence, the

I Igebra of propositions, conditional propositions, converse, inverse and 1o Hys.
contrapositive propositions, the negation of a conditional proposition,
biconditional propositions.

Set theory: Sets, set designation, null sets and unit sets, special sets of
I numbers, universal set, subsets, proper subsets, equal sets, set operations| 10 Hrs.
set diagrams, union operation, properties of union operation,
intersection, properties of intersection operation, distributive properties.

Complementation, relative complement (or difference of sets), properties
I of complement, properties of difference, symmetric difference, properties 10 Hrs.
of symmetric difference, power set, Cartesian products, propertieg
of Cartesian products.

Text Book:

B.S. Vatsa and Suchi Vatsa: Discrete Mathematics, New Age International Publishers,
Fourth Revised Edition (2009).

Scope:

Chapter 1: Articles 1.1 to 1.13., Chapter 2: Articles 2.1 to 2.19.

Reference Books:

1. G. Shanker Rao: Discrete Mathematical structures, New Age International Publishers, Second

Edition 2009.
2. Swapan Kumar Sarkar: A Textbook of Discrete Mathematics, S. Chand, Ninth Edition,2016
(Reprint 2021).
3.Kenneth H. Rosen: Discrete Mathematics and its Applications, McGraw-Hill Book Company,

Eighth Edition 2019.
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MAT/Mn/T/201 : Vector Algebra

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks : 50

Learning Objectives of the Course:

i) To learn the concept of vectors and scalars.
ii) To perform basic vector operations: addition, subtraction, dot product, and cross product.
iii) To learn properties of scalar triple and vector triple product
Course Outcomes ( COs) :
After completion of the course, students will be able to -

i) Define scalar, vector and angle between two vectors
ii) Find the directional cosine of the line
iii) Find the scalar triple product and vector triple product

iodule g, Topics / actual contents of the syllabus Contact Hours
Directed line segment, Vectors and Scalars, Scalar product of two
vectors, sign of the scalar product, length of a vector as a scalar
I product, angle between two vectors, commutativity, distributivity 10 Hrs

Orthogonal Bases, Distance between points, Direction Cosines of a
line, angle between two line, right-handed and left-handed vector

L triads, vector product, some properties of vector product. 10 Hrs
Scalar triple product, distributive law, some properties of scalar

I riple product, vector triple product. 10 Hrs

Text Book:

Shanti Narayan and P. K. Mittal: Vector Analysis, S. Chand and Company Ltd, 2007.

Scope:

Chapter 1: Articles 1.1,1.1.1,1.2.1,1.2.2,1.2.3,1.2.4,1.2.5,1.2.6
Chapter 3: Articles 3.1,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.10,3.2,3.2.1,3.2.2,3.4,3.5,3.6.

Chapter 5: Articles 5.1, 5.2, 5.2.1, 5.3,/5.3.1 to 5.3.3, 5.3 4, 5.3.5, 5.3.6, 5.3.7, 5.5, 5.5.1, 5.6,
57,5.7.11t05.73.5.8

Reference Books:

1. C.J.Eliezer: Concise Vector Analysis, Dover Publications,2015
2. Paul C.Matthews: Vector Calculus, Springer, 1998
3. P.Duraipandian, K.Pachaiyappa: Vector Analysis, S. Chand.
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MAT/VSC/T/200: Numerical Methods-1

Total Credits: 01 Total Contact Hours: 15 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To study error analysis in numerical methods
ii) To study interpolation methods for equally spaced points
iii) To study interpolation methods for unequally spaced points
Course Outcomes ( COs) :
After completion of the course, students will be able to -

i)  Analyze the error in numerical methods

ii)  Construct interpolating polynomial when the points are equally spaced
iii)  Obtain interpolating polynomial when the points are unequally spaced

Module No, Topics / actual contents of the syllabus E{gnﬁct

Errors in numerical calculations: Introduction, numbers and their

I laccuracy, mathematical preliminarics, errors and their computation, 05 Hrs
absolute relative and percentage errors, a general error formula, error in a
series approximation
Interpolation: Introduction, finite differences, forward differences,

I backward differences, central differences, symbolic relation and separation 05 Hrs

of symbols, differences of a polynomial, Newton’s formulae for
interpolation.

nterpolation with unevenly spaced points: Lagrange’s interpolation
formula, error in Lagrange’s interpolation formula, divided differences
111 broperties of divided difference (1. Divided differences are symmetrica] 05 Hrs
in their arguments. 2. n" divided difference of n'" degree polynomial ig
onstant), Newton’s general interpolation formula.

Text Book:

S.S. Sastry: Introductory Methods in Numerical Analysis, Third Edition, Prentice Hall of
India Private Limited, New Delhi, 2003.

Scope:

Chapter 1: Complete.

Chapter 3: Articles 3.1,3.3, 3.3.1, 3.3.2, 3.3.3, 3.34, 3.5, 3.6, 3.9, 3.9.1, 3.9.2, 3.11, 3.11.1

Reference Books:
1. H.C. Saxena: Finite differences and Numerical Analysis, S. Chand and Co. New Delhi,
Fourteenth Revised Edition, 1998.

2. E.V. Krishnamurthi, Sen: Numerical Algorithm, Affiliate East West Press Pvt.Ltd., 1986.
3. M.K.Jain, S.R.K.Iyengar and S.K.Jain:Numerical Methods, New Age International
Publishers, Sixth Edition,2012.
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MAT/VSC/T/201: Introduction to R and Basic Statistics using R-I

Total Credits: 01 Total Contact Hours: 15 hrs. Maximum Marks : 50

Learning Objectives of the Course:

i) To understand the basics of the R programming language
ii) To learn to import, manipulate, and analyze data in R
iii) To create high-quality visualizations using R

iv) To apply statistical techniques using R

Course Outcomes ( COs) :
After completion of the course, students will be able to -

i)  Write simple R program

ii) Demonstrate how to install and configure Rstudio.

iii) Analyse data and generate reports based on the data.

iv) Perform basic statistical tests, calculate descriptive statistics.
v) Write programs in R for basic concepts in statistics

Module
No. Topics / actual contents of the syllabus Contact Hours
Obtaining and installing R from CRAN, Opening R for the first time,
I Saving work and exiting R, Conventions 05 Hrs.
R for basic Math, Assigning Objects, Vectors
I 05 Hrs.
11 Describing Raw Data, Summary Statistics 05 Hrs.
Text Book:
Tilman R. Davies: The Book of R- A First Course in Programming and Statistics, No Strach Press, San
Francisco,2016
Scope :

Chapter -1:1.1, 1.2,1.3,1.4 Chapter —2:2.1,2.2,2.3, Chapter- 13: 13.1,13.2

Reference Books:
1.Alain F. Zuur, Elena N. leno, Erik H.W.G. Meesters:A Beginers Guide to R, Springer, 2009

2. Thulin, M.: Modern Statistics with R. Second edition. Chapman & Hall/CRC Pres, 2024

3. Aeden Culhane: Introduction to Programming and Statistical Modelling in R,Harvard School

of Public Health. 2013
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MAT/VSC/P/226: Lab Course Based on MAT/VSC/T/200

Total Credits: 01 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i)  To study error analysis in numerical methods

ii)  To study interpolation methods for equally spaced points

iiiy  To study interpolation methods for unequally spaced points

iv)  To implement numerical methods using mathematical software

Course Outcomes ( COs) :
After completion of the course, students will be able to -

i) Analyze the error in numerical methods

ii)  Construct interpolating polynomial when the points are equally spaced
iili) Obtain interpolating polynomial when the points are unequally spaced
iv)  Apply numerical methods using mathematical software

racticel. [0, Topics / actual contents of the practical
1 [Examples/Problems on errors in numerical calculations.
11 Examples/Problems on errors in numerical calculations.
11 Problems on symbolic relations and separation of symbols,
v Problems on Newton’s forward difference interpolation formula.
\Y Problems on Newton’s backward difference interpolation formula.
VI Problems on Lagrange’s interpolation formula.
VII Problems on error in Lagrange’s interpolation formula.
VIII Problems on Newton’s general interpolation formula.
Text Book:

S.S. Sastry: Introductory Methods in Numerical Analysis, Third edition, Prentice Hall
of India private limited, New Delhi, 2003,

Reference Books:
1 H.C. Saxena: Finite Differences and Numerical Analysis, S. Chand and Co. New Delhi,
Fourteenth Revised Edition, 1998.
2.E.V. Krishnamurthi and Sen: Numerical Algorithm, Affiliate East West Press

Private Limited, 1986.
3.M.K.Jain, S.R.K.Iyengar and S.K.Jain:Numerical Methods, New Age International
Publishers, Sixth edition,2012.

19



MAT/VSC/P/227: Lab Course Based on MAT/VSC/T/201

Total Credits: 01  Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:
i) To understand the basics of the R programming language
ii) To learn to import, manipulate. and analyze data in R
iii) To apply statistical techniques using R
iv) To write custom R functions

Course Outcomes ( COs) :
After completion of the course, students will be able to -
i) Write simple R program
ii) Demonstrate how to install and configure Rstudio
iii) Analyse data and generate reports based on the data
iv) Perform basic statistical tests. calculate descriptive statistics
v) Write programs in R for basic concepts in statistics

IPractical No. i .
' © Topics / actual contents of the practical
[ [nstallation, updation and packages in R
11 Coding in R, Arithmetic, Logrithm and exponential and E-notation
111 Assigning objects, creating vector and sequence
v Sorting and vector length
i Problems on exercise 2.3 using R
VI Problems on exercise 2.5, mean, median, and mode. using R
VII Problems on percentage, proportions, quartiles and percentiles
Vi Problems on variance and standard deviation
X Problems on covariance and corelation
Text Book:
Tilman R. Davies: The Book of R- A First Course in Programming and Statistics, No Strach Press, San
Francisco,2016
Scope :

Chapter -1:1.1, 1.2,1.3,1.4 Chapter —2:2,1,2.2,2.3, Chapter- 13: 13.1,13.2

Reference Books:
1.Alain F. Zuur, Elena N. Ieno. Erik H.W.G. Meesters:A Beginers Guide to R, Springer, 2009

2.Thulin, M.: Modern Statistics with R. Second edition. Chapman & Hall/CRC Pres, 2024

3. Aeden Culhane: Introduction to Programming and Statistical Modelling in R,Harvard School

of Public Health, 2013
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MAT/GE/OE/T/200: Mathematics for Competitive Examinations-I

Total Credits : 02 Total Contact Hours: 30 Hrs Maximum Marks: 50

Learning Objectives of the Course:
SRIRIEH forapuendt 3f2e:
i)To improve arithmetical abilities
afeporforctier gTarar Jemor
ii) To understand number systems
Jize= vt Jarsyet dot
iii) To develop analytical and critical thinking skills
fre3uunee suftn efisnaes far ol el ou
iv) To improve logical reasoning
AP b I
v) To enable students to solve problems quickly and effectively with applying appropriate

techniques and strategies for competitive examinations
Fuerf udtetizmc =ieer st snfor 2ureflcdt c1rey av3sal fAeneafon @i Srerg sufvr usrdiuol JAsaveiRT Ase

L.

Course Outcomes ( COs) :
SIFRIRIBAT ufdvura

After completion of the course, students will be able to —
appericnd Qul sicersia, [denell & we graddier

i) Understand and apply fundamental mathematical concepts essential for various competitive
exams
feiferer Fuer uwdtgtizndl amageres Riclcen eia aiviciier Jicbetall Fdtsfol {01 30T ela] a0

ii) Apply logical reasoning, analytical thinking, and problem solving techniques to tackle
quantitative aptitude questions efficiently

JHcRircarep sl uestion wrRigHI6! aiaIauRIRTS! A aam, fRraduvnead R 3uir 3e=n
TSV Tl aru a0l

iii) Improve calculation speed and accuracy
SUTGT ATl 3101 SrcIapeIT ezl

iv)Apply problem solving strategies and computational skills to solve problems
AHIT ATSAVRIRATST AT Asaveiieen ol anfr erurchler aslorcd cis) 3ol

v) Demonstrate a strong foundation in mathematical concepts
SIOICHRI JeUatiane?] FSIge R Uaiofd as2u

Midule No, Topics / actual contents of the syllabus Contact Hours

Number System, H.C.F. and L.C.M. of Numbers, Simplification, Square
Roots and Cube Roots, Average, Problems on Ages,

IPercentage, Profit and Loss

! iacen Ugell, 2facerian e dl, anfdr a2 dl, A w5y, ool o aufdr o oy, wwrardl, qer| 10 Hrs
ladtet uvGl, carddardl, oIt 3nfor dler
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Ratio and Proportion, Pipes and Cisterns, Time and Work, Time and
istance, Boats and Streams, Problems on Trains, Simple Interest,

ompound Interest, Area 10K
; rs

Qq A, TR Turerss, ds e, dafimeid, e fan

q A, Uiy 3nfor erdhl, Aw anfdr wrt, o anfir sz, dic sufdn vars, Seradte

IOl U, IR0 RIIGl, ADHAG RIIGT, B

I

Volume and Surface Areas, Races and Games of Skill, Calendar, Clocks,

Stocks and Shares, True Discount, Height and Distance

I 10 H
SIIDIAHIGT S0 YE39IPIRI §1be, 9rRfd sufdr aierc yul Ww, oraiolor, aszrm, I N

3IIfOr J1at81IeT, 3T Jacid, it 3nfr 3iey

Text Books:
1.R. S. Aggarwal: Quantitative Aptitude, S. Chand, 2024

2.Quantitative Aptitude (Iicarca® sifdrRisAdr- #2141 sugdl) . 32, ©A. Sierdie, B

dig udbrral, 2024
3.dlucs srerarct snfr g, ot spr, "Is gaifeefees diiteeys”, fGom umterer, 2019

Scope:
Chapter-1,2, 4, 5,6, 8, 11,12, 13, 16, 17, 18, 19, 20, 22, 23, 24, 25, 26, 27, 28, 29, 32, 34

Reference Books:
1. Arun Sharma:Teach Yourself Quantitative Aptitude, McGraw Hill Education, 2017.

2. Deepak Agarwal , D. P. Gupta, Rapid Quantitative Aptitude, Disha Publication, 2019.
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MAT/DSC/T/250: Algebra

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:
i) To prepare students for mathematical reasoning and logical thinking
ii) To have a good foundation in Groups and Rings.
iii) To enable students to build mathematical thinking and skill.
iv) To achieve student’s problem solving skills
Course Qutcomes (COs):
After completion of the course, students will be able to -

i) Identify and apply group structure properties

ii) Identify and apply subgroup, normal subgroup and quotient group properties.

iii) Define and construct homomorphism of groups.

iv) Define and construct homomorphism and isomorphism of rings and characterize integral domains

Module No. Contact
oauie o Topics / actual contents of the syllabus ¢

Hours
Group Theory: Definition of a group, Some examples of groups,
I Some preliminary lemmas, Subgroups, Cosets, Lagrange’s theorem 10 Hrs
A counting principle, Normal subgroups and quotient groups, Group
1 homomorphism, Kernel of group homomorphism, Group isomorphism 10 Hrs

Ring Theory: Definition and examples of rings, Some special classes of
Im rings, Characteristic of an integral domain, Ring homomorphism, Kernel 10 Hrs

of ring homomorphism. Ring isomorphism

Text Books:
1. N. Herstein: Topics in Algebra, Wiley Eastern Pvt. Ltd., New Delhi, Second Edition, 2003.
Scope:

Chapter 2: 2.1, 2.2, 2.3, 2.4, 2.5 (Theorem 2.5.1 are without proof), 2.6, 2.7 (Omit:
Lemma 2.7.4, Theorem 2.7.1, Cauchy’s and Sylow’s theorem for abelian groups, Lemma
2.7.5 and Theorem 2.7.2).

Chapter 3:3.1,3.2, 3.3

Reference Books:
1. A.R. Vasishtha: Modern Algebra, Krishna Prakashan Media Pvt. Ltd. Meerut, 2023.

2. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt. Ltd.
New Delhi, 2021.

3. Goyal J. K. And K. P. Gupta: Advanced Course in Abstract Algebra, Pragati Prakashan,
Meerut, 2022.

4. John B Fraleigh: A First course in Abstract Algebra,Pearson Education,2013.
5. David S Dummit and Richard M. Foote: Abstract Algebra, Wiley India Pvt. Ltd,2011.
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MAT/DSC/T/251 : Integral Transforms

Total Credits : 02 Total Contact Hours : 30 Hrs Maximum Marks : 50

Learning Objectives of the Course:
i) To determine Laplace transform for various functions and understand the properties of Laplace

transforms
ii) To determine inverse Laplace transform, properties of inverse Laplace Transform, and solve
the problems using convolution theorem
iii) To find the solution of differential equations using Laplace transform
iv) To determine Fourier transform and understand the properties of Fourier transform, Fourier

sine and cosine transforms.
Course Outcomes ( COs) :

After completion of the course, students will be able to -

i) Apply the Laplace transform for various functions.

ii) Obtain the inverse Laplace transform.

iii)  Find the solution of differential equations by using Laplace transform.

iv)  Find the Fourier transform for various functions, Fourier sine and cosine transforms of functions

Module No. Topics / actual contents of the syllabus Contact

Hours

Beta Function and Gamma Function, Elementary properties of Gammg
function, Relation between Beta and Gamma functions, The Piece- wise o
| Sectional continuity, Function of exponential order, Function of class A| 10 Hrs
The transform concept, Laplace Transform, Notation, Some Standard
results, Some Theorems, Solved Problems

Definition the inverse Laplace Transform, Null function, Uniqueness of]
1l inverse Laplace Transform, Some theorems, Partial Fractions, 10 Hrs
Heaviside’s, expansion formula, Solved Problems, Differential Equations,
Notations (problems related to first and second ordinary differential
equations only)

The Infinite Fourier sine transform of F(x), The Infinite Fourier cosine
transform of F(x), The Infinite Fourier transform of F(x), Relationship
between Fourier transform and Laplace transform, Some Theorems,
1 Problems related to Fourier transform, Problems related to Integral| 10 Hrs
Equations, Problems related to Fourier sine and cosine transform, Finite
Fourier sine transform of F(x), Finite Fourier cosine transform of F(x)
and Fourier Integral theorem.

Text Books:
i. J. N. Sharma, A. R.Vasishtha: Real Analysis, Thirty Third Edition, Krishna Prakashan
Media Pvt.Ltd., Meerut, 2004.
2. J. K. Goyal and K. P. Gupta: Laplacc and Fourier ‘I tansforms, Twenty Seven Edition,
Pragati Prakashan Meerut, 2013, Reprint 2014.
Scope:

Unit I: Chapter 14- Article 9, 10,13 [1], Chapter 1 Part I: Article 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 6 [2]
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Unit II: (Chapter 1) Part I1: Article 1.0, 1.1, 1.2, 1.3, 1.4 [2], Part IIl: Article 1.0, 1.1 [2]
Unit I1I: (Chapter 2) Part I: Article 2.0, 2.1, 2.2, 2.3 [2], Part II: Article 2.0, 2.1 [2]

References:

1. L. Debnath and D. Bhatta: Integral Transforms and their Applications, Third Edition,
Taylor and Francis Group, 2015.

2. Baidyanath Patra: An Introduction to Integral Transforms, Taylor and Francis Group,
201e.

3. Parmanand Gupta: Topics in Laplace and Fourier transforms, First Edition, Laxmi
Publications (P) Ltd, 2019.

4. John W.Miles:Integral Transforms In Applied Mathematics, Cambridge University
Press, 1971
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MAT/DSC/P/276: Lab Course based on MAT/DSC/T/250

Total Credits: 02 Total Contact Hours: 60 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To prepare students for mathematical reasoning and logical thinking
ii) To have a good foundation in Groups and Rings.

iii) To enable students to build mathematical thinking and skill.

iv) To achieve student’s problem solving skills

Course Outcomes (COs):
After completion of the course, students will be able to -

i)  Identify and apply group structure properties.

ii) Identify and apply subgroup, normal subgroup and quotient group properties.

iii) Define and construct homomorphism of groups.

iv) Define and construct homomorphism and isomorphism of rings and characterize integral
domains

PRl g, Topics / actual contents of the practicals
I Problems on 2.3 - page no. 35 problem No. I to 5.
il Problems on 2.3 - page no. 35 problem No. 7 to 11.
I Problems on 2.3 - page no. 36 problem No. 20 to 23.
v Problems on 2.5 - page no. 46 problem No. | & page no. 47 problem No. 4, 5, 9.
\Y Problems on 2.5 - page no. 47 problem No. 13 to 16 & page no. 48 problem No. 24.
VI Problems on 2.6 - page no. 53 problem No.1 to 5.
VII Problems on 2.6 - page no. 53 problem No. 6 & 9 to 12.
VIII Problems on 2.7 - page no. 64 problem No. 1 (a) to | (e).
IX Problems on 2.7 - page no. 64 problem No. 2, 3 & page no. 65 problem No. 9, 12.
X Problems on 3.2 - page no. 130 problem No. 1 to 4.
XI Problems on 3.2 - page no. 130 problem No. 5, 6, 8, 9.
X1l Problems on 3.2 - page no. 130 problem No. 10, 12 & Problems on 3.3 - page no.135
problem No. 3, page no. 136 problem no. 20.

Text Books:

I. N. Herstein: Topics in Algebra,Wiley Eastern Pvt.Ltd.,New Delhi,Second
Edition,2003.

Reference Books:
1. A.R. Vasishtha: Modern Algebra, Krishna Prakashan Media Pvt. Ltd. Meerut, 2023.

2. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt. Ltd.
New Delhi, 2021.

3. Goyal J. K. And K. P. Gupta: Advanced Course in Abstract Algebra, Pragati Prakashan,
Meerut, 2022.

4. John B Fraleigh: A First course in Abstract Algebra, Pearson Education,2013.
5. David S Dummit and Richard M. Foote: Abstract Algebra, Wiley India Pvt. Ltd,2011.
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MAT/DSC/P/277: Lab Course based on MAT/DSC/T/251

Total Credits: 02 Total Contact Hours: 60 Hrs. Maximum Marks: 50

Learning Objectives of the Course:
i) To determine Laplace transform for various functions and understand the properties of Laplace
transforms
ii) To determine inverse Laplace transform, properties of inverse Laplace Transform, and solve the
problems using convolution theorem
iii) To find the solution of differential equations using Laplace transform
iv) To determine Fourier transform and understand the properties of Fourier transform, Fourier
sine and cosine transforms.
Course Outcomes ( COs) :

After completion of the course, students will be able to -
i) Apply the Laplace transform for various functions.
ii) Obtain the inverse Laplace transform.

iii) Find the solution of differential equations by using Laplace transform.
iv) Find the Fourier transform for various functions, Fourier sine and cosine transforms of functions

Practical Hos. Topics / actual contents of the practicals
I Problems on beta and gamma function and properties of them
IT Problems on Laplace transform and its properties
111 Problems on Inverse Laplace transform
v Problems on partial functions
v IProblems on ordinary differential equations
VI Problems on system of ordinary differential equations
VII Problems on infinite Fourier sine and Fourier cosine transform.
VIII Problems on infinite Fourier transform
IX Problems on Fourier sine transform and Fourier cosine transform
X IProblems on integral equations
X1 Problems on Finite Fourier transform
X1 Problems on Finite Fourier cosine transform
Text Books:

1. J. N. Sharma, A. R.Vasishtha: Real Analysis, Thirty Third Edition, Krishna Prakashan
Media Pvt.Ltd., Meerut, 2004.
2. J. K. Goyal and K. P. Gupta: Laplace and Fourier Transforms, Twenty Seven Edition,
Pragati Prakashan Meerut, 2013, Reprint 2014.

Scope:

Unit [: (Chapter 14) Article 9, 10,13 [1], (Chapter 1) Part I: Article 1.0, 1.1, 1.2, 1.3, 1.4, 1.5,
1.6 [2]

Unit IT: (Chapter 1) Part 11: Article 1.0, 1.1, 1.2, 1.3, 1.4 [2]. Part III: Article 1.0, 1.1 [2]
Unit ITT: (Chapter 2) Part I: Article 2.0, 2.1, 2.2, 2.3 [2], Part II: Article 2.0, 2.1 [2]
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References:

1. L. Debnath and D. Bhatta: Integral Transforms and their Applications, Third Edition,
Taylor and Francis Group, 2015.

2 Baidyanath Patra: An Introduction to Integral Transforms, Taylor and Francis Group, 2016.
3. Parmanand Gupta: Topics in Laplace and Fourier transforms, First Edition, Laxmi
Publications (P) Ltd, 2019.

4. John W.Miles:Integral Transforms In Applied Mathematics, Cambridge University

Press, 1971
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MAT/Mn/T/250: Discrete Mathematics

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:To learn relation and functions.
i) To learn Boolean algebra and its laws.

ii) To learn different types of logic gates.

iii) To learn application of logic gates to adders, encoder and decoder.
Course Outcomes ( COs) :

After completion of the course, students will be able to -

i) Identify the types of relation and function.

ii) Prove laws of Boolean algebra.

iii) Apply the laws of Boolean algebra.

iv) Apply logic gates to adder, encoder and decoder.

Midule-Re. Topics / actual contents of the syllabus Contact
Hours
Relation and Functions: relation, equivalence relation, partial order relation
1 Functions, inverse mapping, composition of mappings, binary operations, [1] 10 Hrs.
I Boolean algebra: Introduction, definition of Boolean algebra, principle of 10 Hrs.

duality, laws of Boolean algebra, Boolean function.[1]

Logic gates: Introduction, gates and Boolean algebra, OR-Gate, AND-Gate, NOT+
I Gate(inverter), NOR-gate, NAND-Gate, exclusive OR-Gate, exclusive NOR410 Hrs.

Gate, Applications: Adders (half adder & full adder),
encoder and decoder. [2]

Text Books:

1. B.S. Vatsa and Suchi Vatsa: Discrete Mathematics, New Age International Publishers, Fourth
Revised Edition (2009).

2. G. Shanker Rao: Discrete Mathematical structures, New Age International Publishers, Second
Edition 2009.

Scope:

Chapter 3: Articles 3.1, 3.2 (Omit Theorem 3.2.1 & example 3.2.8), 3.4 to 3.8. [1]
Chapter 5: Articles 5.1, 5.2. [1]
Chapter 6: Articles 6.1, 6.2, 6.2.1 to 6.2.7, 6.3, 6.3.1 to 6.3.3. [2]

Reference Books:
1. Swapan Kumar Sarkar: A Textbook of Discrete Mathematics, S. Chand, Ninth Edition 2016
(Reprint 2021).

2. Kenneth H. Rosen: Discrete Mathematics and its Applications, McGraw-Hill Book Company,Eighth
Edition 2019.
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MAT/Mn/T/251 : Vector Calculus

Total Credits: 02 Total Contact Hours: 30 Hrs. Maximum Marks : 50

Learning Objectives of the Course:
i) To study the gradient, divergence, and curl of vector fields.
i) To Model and solve problems related to electric fields, fluid flow
Course Outcomes ( COs) :
After completion of the course, students will be able to -

i) Find the derivatives and partial derivatives of vector-valued functions of three
variables.
i) Define and apply the gradient, divergence and curl operators
iii)  Evaluate line and surface integrals.
Bbts e Topics / actual contents of the syllabus Contact

Hours

Point Functions: scalar valued point functions, vector valued point functions| 10 Hrs
limits and continuity, directional derivatives, cartesian representation of point
I functions and their directional derivatives, directional derivatives of point
functions along co-ordinate axes and along any line.

Gradient of a scalar point function, character of gradient as a point function, thg 10 Hrs
operator V, operator a.V, divergence and curl, gradient, divergence and curl of
1 sums and product.

Introduction, line integrals, circulation, irrotational vector point functions, 10 Hrs

Ll surface integrals

Text Book:
Shanti Narayan and P. K. Mittal: Vector Analysis, S. Chand and Company Ltd, 2007.
Scope:

Chapter 10: Articles 10.1, 10.1.1 to 10.1.2, 10.2, 10.2.1,10.2.3, 10.3, 10.3.1 to 10.3.2, 10.4, 10.4.1 to
10.4.2, 10.5, 10.6, 10.7, 10.7.1 to 10.7.2, 10.9, 10.10, 10.11, 10.12, 10.12.1 to 10.12.2, 10.14, 10.15
(results 1 to 6)

Chapter 11: Articles 11, 11.1, 11.1.1 to 11.1.2, 11.2, 11.2.1, 11.3, 11.3.1.

Reference Books:

1.C.J1.Eliezer: Concise Vector Analysis, Dover Publications,2015
2. Paul C.Matthews: Vector Calculus,Springer, 1998
3.P.Duraipandian, K.Pachaiyappa: Vector Analysis, S. Chand.
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MAT/SEC/T/250: Numerical Methods-IT

Total Credit: 01 Total Contact Hours: 15 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To study numerical integration methods
ii) To study numerical methods of solution of algebraic and transcendental equations.
iii) To study numerical methods of solution of ordinary differential equations

Course Outcomes ( COs) :
After completion of the course, students will be able to -

i) Apply numerical methods and find the integration by numerical methods
ii) Derive and apply numerical methods to find the roots of algebraic and transcendental equations
iii) Apply numerical methods to obtain numerical solution of ordinary differential equations

Nl Ng. Topics / actual contents of the syllabus Cﬁ)géz;;:t
I Numerical Integration: General formula, Trapezoidal rule, Simpson’s 05 Hirs.

1/3-rule, Simpson’s 3/8-rule, Boole’s and Weddle’s rule.

Solution of Algebraic and Transcendental Equations: Introduction, the

1} bisection method, the method of false position, Newton —Raphson 05 Hrs.
method, generalized Newton’s method.

Numerical solution of Ordinary Differential Equations:
111 Introduction, Solution by Taylor’s series, Picard’s method of successive 05 Hrs.
approximations, Euler’s method, modified Euler’s method.

Text Book:
S.S. Sastry: Introductory methods in numerical analysis, Third edition, Prentice Hall of India
Private Limited, New Delhi, 2003.

Scope:

Chapter 2: 2.1, 2.2, 2.4,2.5,25.1.,

Chapter 5: Articles 5.4, 5.4.1 to 5.4.4.

Chapter 7: Articles 7.1, 7.2, 7.3, 7.4, 74.2.

Reference Books:

I. H.C. Saxena: Finite Differences and Numerical Analysis, S. Chand and Co. New Delhi,
Fourteenth Revised edition, 1998.

2. E.V. Krishnamurthi and Sen: Numerical algorithm, Affiliate East West Press
Private Limited, 1986.

3. M.K.Jain, S.R.K.Iyengar and S.K.Jain:Numerical Methods, New Age International
Publishers, Sixth edition,2012.
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MAT/SEC/T/251 : Introduction to R and Basic Statistics using R-II

Total Credits: 01 Total Contact Hours: 15 Maximum Marks : 50

Learning Objectives of the Course:
i) To learn matrix operation using R
ii) To learn multidimensional arrays using R
iii) To learn plotting using R
iv) To learn linear regression using R
Course Outcomes ( COs) :
After completion of the course, students will be able to -

i) Perform matrix operation using R
ii) Plot various plots using R

iii) Edit plots using R

iv) Determine linear regression using R

Module No.
. Contact
Topics / actual contents of the syllabus Hoifs
Defining a matrix, Subsetting, Matrix operations and algebra, Multidimensiona
I arrays, Using plot with coordinate vectors 05 Hrs.
Graphical parameters, Adding points, lines and text to an existing plot, The
I 05 Hrs.
ooplot2 package
m Barplots, Pie charts, Histograms, Box and Whisker plots, Scatter plots, An
example of linear relationship, General concepts 05Hrs
Text Book:

Tilman R. Davies: The Book of R- A First Course in Programming and Statistics, No Strach Press, San
Francisco,2016
Scope :
Chapter -3: 3.1,3.2,3.3,3.4 Chapter -7: 7.1,7.2,7.3,7.4, Chapter- 14:14.1,14.2,14.3,14.4

Chapter-20: 20.1,20.2

Reference Books:
1.Alain F. Zuur, Elena N. leno, Erik H.W.G. Meesters:A Beginers Guide to R, Springer, 2009

2.Thulin. M.: Modern Statistics with R. Second edition. Chapman & Hall/CRC Pres, 2024

3. Aeden Culhane: Introduction to Programming and Statistical Modelling in R.Harvard School of

Public Health, 2013
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MAT/SEC/P/276: Lab Course Based on MAT/SEC/T/250

Total Credits: 01 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To study numerical integration methods

ii) To study numerical methods of solution of algebraic and transcendental equations.
iii) To study numerical methods of solution of ordinary differential equations

iv) To use mathematical software

Course Outcomes ( COs) :
After completion of the course, students will be able to -

i) Apply numerical methods and find the integration by numerical methods
ii) Derive and apply numerical methods to find the roots of algebraic and transcendental equations

iii) Apply numerical methods to obtain numerical solution of ordinary differential equations
iv) Use of mathematical software for numerical methods

ical No. : .
i Topics / actual contents of the practical
Problems on numerical integration.
11 Problems on numerical integration.
I Problems on the solution of algebraic and transcendental equations by bisection method.
Problems on the solution of algebraic and transcendental equations by the method of false
v position.
v Problems on the solution of algebraic and transcendental equations by the Newton —
Raphson method.
VI Problems on solution of ordinary differential equations by Taylor’s series.
VII Problems on solution of ordinary differential equations by Picard’s method.
VIII Problems on solution of ordinary differential equations by Euler’s method.
Text Rook:

S.S. Sastry: Introductory Methods in Numerical Analysis, Third edition, Prentice Hall of India
Private Limited, New Delhi, 2003.

Reference Books:
1. H.C. Saxena: Finite Differences and Numerical Analysis, S. Chand and Co. New Delhi,
Fourteenth Revised edition, 1998.
2. E.V. Krishnamurthi and Sen: Numerical algorithm, Affiliate east west press
Private Limited, 1986.
3. M.K.Jain, S.R.K.lyengar and S.K.Jain:Numerical Methods, New Age International
Publishers, Sixth Edition,2012.
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MAT/SEC/P/277: Lab Course Based on MAT/SEC/T/251

Total Credits: 01 Total Contact Hours: 30 Hrs. Maximum Marks: 50

Learning Objectives of the Course:

i) To learn probability mass function and probability density function.

ii) To learn mathematical expectation, variance, covariance.

iii) To understand concept of moment generating function and cumulants.
iv) To understand theoretical and continuous distribution.

v) To learn correlation and regression

Course OQutcomes ( COs) :

After completion of the course, students will be able to -

i) Determine distribution function.

ii) Determine mathematical expectation, variance and covariance.
iii) Apply the concept of theoretical and continuous distribution.
iv) Determine correlation coefficient.

v) Use statistical softwares.

R Topics / actual contents of the practical

I Problems on matrix operations using R

I Problems on multidimensional arrays using R

I Problems on automatic plots, title and axis labels using R

v Problems on adding points, line, text to existing plots using R

) Problems using ggplot2 package in R

VI Problems on Bar plot and Pie charts using R

VII Problems on Histogram and scatter plots using R

VIII Problems on fitting linear models with Im in R

Text Book:

Tilman R. Davies: The Book of R- A First Course in Programming and Statistics, No Strach Press, San
Francisco,2016

Reference Books:
1.Alain F. Zuur, Elena N. [eno, Erik H.W.G. Meesters:A Beginers Guide to R. Springer, 2009

2. Thulin, M.: Modern Statistics with R. Second edition. Chapman & Hall/CRC Pres, 2024

3. Aeden Culhane: Introduction to Programming and Statistical Modelling in R,Harvard School of

Public Health, 2013
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MAT/GE/OE/T/250: Mathematics for Competitive Examinations-II
Total Credits : 02 Total Contact Hours: 30 Hrs Maximum Marks: 50

Learning Objectives of the Course:
formuard siewe:

i) To develop spatial reasoning skills
Fenfores as sl

ii) To learn and apply various verbal and non verbal reasoning techniques
faferer

3nfir aronfeges aa 5t fArasul anfdr ey vl

iii)To develop analytical and critical thinking skills
A AT ApTeas faar Sl fasla o

iv)To improve logical reasoning skills
mfe as Biercd JEru

v) To enable students to solve problems quickly and effectively with applying appropriate techniques
and strategies for competitive examinations

Mo ci3) 30T 2uTetiedl arazset fAEmeion IeIz=n sicig 3ufoT Usriuu] FsavaT AL BT

Course Outcomes ( COs) :

After completion of the course, students will be able to —
feremelf & @ gravedle:

i) Apply problem solving strategies and computational skills to solve problems
AsawRId! A= Asavarer Wikl snfdr Jsurdblr Blorc apy wot

ii) Apply various Verbal & Non- Verbal Reasoning techniques
fafer ABaas anfor 3iz-siifiaas aas @3 ey v

iii) Improve calculation speed and accuracy
SUIGIAT AT 30T el JEMOL

iv)Understand and apply fundamental mathematical concepts essential for various competitive

examinations
farferer suerf R gniznd) anaeer® ARICe YTy IO FdeusIr SIoT AUT AT eIy wIvT

v) Demonstrate a strong foundation in mathematical concepts
Orefier 3i 5

ST Ul Ucffa @
MadulsNo. Topics / actual contents of the syllabus Ganti
Hours
Series Completion, Analogy, Classification, Coding-Decoding, Blood
i Relations, Direction Sense Test, Logical Venn Diagrams okt
fyuft guf a5201, onfecas ads, aetfasur, Jidder: for.2idde, o Ade, f&en sirel aravf, Oy
b del 3Mreprt
/Alphabet Test, Alpha-Numeric Sequence Puzzle, , Number, Ranking and
I Time Sequence Test, Logical Sequence of Words, Arithmetical Reasoning, 10 Hrs
Inserting the Missing Character
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auiamer aroft, aisrt- ol woerarz sIdIA, ¥, dice o da S ide! arufl,
onfece Arfepd thal, JIDOIUKIRI (P, SI8Io Hcd JAdHIAtE BT

Series, Analogy, Classification, Analytical Reasoning, Mirror Images, Water|

111 Images 10 Hrs
eI, e, aellcur, Rradunad 312, smendler ufew, uvedler ufeifda

Text Books:

1. R. S. Aggarwal: A Modern Approach to Verbal & Non- Verbal Reasoning, S. Chand Publication,
2021

2. Abhishek Banarjee: Essential Reasoning Verbal, Non-Verbal and Analytical for Competitive
Exams, Disha Publication, 2022

3. ame. w3 s@rare, “3iyuf gfgeme aravft (A Modern Approach to Verbal &  Non- Verbal
Reasoning- #arict angedl)” , 2024

4 wferel IGIRE Gad it el efu gz=3", gigaar amaoft snoft adsera”, iR ads|
ufeardrea, 2024

Scope:
Chapter: 1,2,3,4,5,8,9,10,11,12,14,15,16 [Part I- Text Book 1], Chapter: 1-6 [Part II- Text Book 1]

Reference Books:

1. An Advanced Approach to Reasoning Verbal and Non-Verbal for Competitive Examinations,
Oswal Publication, 2020

2. Poltar uar, "gigamuer aravft”, Yfsrs sipreHt ulecid oo, 2018
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MAT/FP/P/276: Field Project

Total Credits: 02 Total Contact Hours: 30 Hrs.

Maximum Marks: 50

Instructions:

Field work related to courses taught shall be allotted to each student and evaluation of

the same shall be conducted as per the scheme of examination declared by the University.
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