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DEPARTMENT OF MATHEMATICS
DR. SHYAMA PRASAD MUKHERJEE UNIVERSITY

HIGHLIGHTS AND REGULATIONS OF FOUR YEAR U.G. PROGRAM IN MATHEMATICS

COURSES OF STUDY:
Courses of the study indicate pursuance of study in a par
categories of courses of study, viz. Major Paper (M) courses, Minor from Discipline 1 (MN), Skill
Enhancement Courses (SECs) and Minor from Discipline 2 (MVC). Besides these four courses, a student
will select Ability Enhancement Courses (AECs) and Value-Added Courses (VACs) from the respective
pool of courses offered by the University.
a) Major Paper (MJ): Major Paper is a course of study, which should be pursued by a student as a
mandatory requirement of his/ her programme of study. In Bachelor of Science (Hons.) Mathematics
urses of Mathematics which will be appropriately graded and
he student, with multiple exit options as

ticular disciplinc. Every discipline shall offer four

programme, MJs are the core credit co
arranged across the semesters of study, being undertaken by t
per NEP 2020.

b) Minor from Discipline 1 (MN): The Minor from Discipline 1 (MN1) are a pool of credit courses of
Mathematics from which a student will choose to study based on his/ her interest.

¢) Minor from Discipline 2 (MVC): Generic Electives is a pool of courses offered by various
disciplines of study (excluding the GEs offered by the parent discipline) which is meant to provide
multidisciplinary or interdisciplinary education to students. Tn case a student opts for MNs beyond
his/ her discipline specific course(s) of study, such MJs shall be treated as MN2s for that student.

d) Ability Enhancement course (AEC), Skill Enhancement Course (SEC) and Value Addition
Course (VAC): These three courses are a pool of courses offered by all the Departments in groups
of odd and even semesters from which a student can choose.

I AEC: AEC courses are the courses based upon the content that leads to knowledge
enhancement through various areas of study. They are based on Language and Literature, and
Environmental Science which are mandatory for all disciplines.

. SEC: SECs are skill-based courses in all disciplines and are aimed at providing hands-on
training, competencies, proficiency and skills to students. SEC courses may be chosen from a

pool of courses designed to provide s
. VAC: VACs are common pool of co
personality building, embedding ethical, cultural and constitutional v
thinking, Indian knowledge systems, scientific temperament, communication skills, creative
writing, presentation skills. sports and physical education and team work which will help in all

round development of students.

kill-based instruction.
urses offered by different disciplines and aimed towards
alues; promote critical

PROGRAMME OVERVIEW/SCHEME OF PROGRAMME
Undergraduate degree programme of either 3 or 4-year duration, with multiple entries and exit points

and re-entry options within this period, with approy
% A Certificate after completing | year (2 Semesters)
> A Diploma after completing 2 years (4 Semesters) of study in the chosen field of stu ly.
> A Bachelor’s Degree after completing 3 years (6 Semesters) of study in the chosen field of

sriate certifications such as:
of study in the chosen field of study:.

study.
» A bachelor’s Degree with Hon

the chosen field O“wd)ja‘f 3
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DEPARTMENT OF MATHEMATICS
DR. SHYAMA PRASAD MUKHERJEE UNIVERSITY
DURATION OR VALIDITY OF REGISTRATION
I. The UG programme for a regular student shall be for a period of four years with multiple

entry and multiple exit options.

Il Each academic year shall comprise of two semesters, viz. Odd and Even semesters.

L. Odd Semesters shall be from July to December and Even Semesters from January to June.

IV.  Eligibility to get entry in Semester VI is to secure a minimum of 7.5 CGPA up to semester
V1 along with other criteria imposed by the Institution.

V. The validity of credits carned and kept in the Academic Bank of Credit account will be 7
years. After 7 years, re-entry into a programme of study will be based on the validation of

prior learning outcomes.

CALCULATION OF MARKS FOR THE PURPOSE OF RESULT
> Student's final marks and the result will be based on the marks obtained in Semester Internal
Examination and End Semester Examination organized taken together.
> Passing in a subject will depend on the collective marks obtained in Semester internal and End
Semester University Examination both. However, students must pass in Theory and Practical
Examinations separately.
The pass marks in 160 credit courses will be 40% of the total marks obtained in each Course offered
by the student.
» To pass in MIL Non-Hindi subject, a student must obtain minimum 40 marks as the aggregate of the
two subjects taken together. Besides, He/she must also get 40% pass marks in both the papers
individually.

v

PROMOTION AND SPAN PERIOD
I.  The Requisite Marks obtained by a student iii a particular subject will be the criteria for
promotion to the next Semester.
II.  No student will be detained in odd Semesters (I, 11, V & VII).

. To get promotion from Semester-I1 to Semester-111 a student will be required to pass in at
least 75% of Courses in an academic year (a student has to pass in minimum 9 papers out of
the total 12 papers. However, it will be necessary to procure pass marks in each of the paper
before completion of the course.

IV.  To get promotion from Semester-1V to Semester-V (taken together of Semester 1, 11, 1 &
JV) a student has to pass in minimum 16 papers out of the total 22 papers.
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PUBLICATION OF RESULT

e The result if the examination shall be notified by the Controller of Examinations of the
University in different newspapers and also on University website.

e Ifa student is found indulged in any kind of malpractice/unfair means during examinations, the
examination taken by the student for the semester will be cancelled. The candidate has to
reappear in all the papers of the session with the students of next coming session and his one
year will be detained. However, marks secured by the candidate in all previous semesters

will remain unaffected.

e There shall be no Supplementary or Re-examination for any subject. Students who have failed
in any subject in an even semester may appear in the subsequent even semester examination
for clearing the backlog. Similarly, the Students who have failed in any subject in an odd
semester may appear in the subsequent odd semester examination for clearing the backlog.

e Regulation related with any concern not mentioned above shall be guided by the Regulations of
the University for Four Year Under Graduate Program.
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DEPARTMENT OF MATHEMATICS
DR. SHYAMA PRASAD MUKHERJEE UNIVERSITY

COURSES OF STUDY FOR FOUR YEAR UNDERGRADUATE PROGRAMME
Semester wise Course Code and Credit Points for Single Major

of Science

420

Semester Common, Introductory, Major, Minor, Vocational &Internship Courses Credits
| Code Papers
AEC-101T Langu;ge and Communication Skills ( MIL-1; Modern Indian Language 5
including TRL)
VAC-101T | Value Added Course-1 - ;:,:iL:Z
VAC-101T | Value Added Course-2 2
| SEC-101T | Skill Enhancement Course-! NN
I [SEC-10iP | skill Enhancement Course-1 Practical 1
MDC-101T | Multi-Disciplinary Course-1 . 3
MN-101T | Minor From Discipline-1 3
| MN-101T | Minor From Discipline-1 Practical 1
MIJ-101T [ Major Paper—l(Discipli—nary Major) 4
AEC-201T | Language and Communication Skills ( English 1) 2
SEC-201T | Skill Enhancement Course-2 2
SEC-201P | Skill Enhancement Course-2 Practical |
4 | MDC-201T | Multi-Disciplinary Course-2 a 3
MVC-101T | Minor From Discipline-2(Vocational Studies) 3
MVC-101P | Minor From Discipline-2(Vocational Studies) Practical 1
MIJ-201T Major Paper-2(Disciplinary Major) 4
VJQOZT Ma}oTPaper—i%(Discip]inary Major) a 4
AEC-3 Langugge and Communication Skills ( MIL-2; Modern Indian Language )
including TRL) o B
SEC-301T | Skill Enhancement Course-3 2
SEC-301T | Skill Enhancement Course-3 Practical 1
m MDC-301T | Multi-Disciplinary Course-3 o 3
MN-201T [ Minor From Discipline-1 4
MIJ-301T Major Paper-4(Discipiinary Major) 4
MJ-302T Major Paper-5(Disciplinary Major) 4
AEC-401T | Language and Communication Skil_lls ( English 2) 2
VAC-401T | Value Added Course-2 B I
MVC-401T | Minor From Discipline-2 (Vocational Studies) I
IV | MVC401T | Minor From Discipline-2 (Vocational Studies) Practical | 1|
MJ-401T | Major Paper-6(Disciplinary Major) e B
MJ-402T | Major Paper-7(Disciplinary Major) R .
(MJ-403T Wajor Paper—R(DisXpliTﬂ;y Major) 4

NreBeowal
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DEPARTMENT OF MATHEMATICS
DR. SHYAMA PRASAD MUKHERJEE UNIVERSITY

MN-501T | Minor From Discipline-1 4
MJ-501T Major Paper-9 (Disciplinary Major) N 4

v MJ-502T | Major Paper-10(Disciplinary Major) 4
MJ-503T Major Paper-11(Disciplinary Major) 4
INT-501P | Internship/Dissertation/ Project (Compulsory for all students) o 4
MVC-601T | Minor From Discipline-2 (Vocational Studies) 3
MVC-601T | Minor From Discipline-2 (Vocational Studies) Practical I

- MIJ-601T Major Paper-12(Disciplinary Major) 4
MJ-602T Major Paper-13(Disciplinary Major) 4
MIJ-603T Major Paper-14(Disciplinary Major) =
MI-604T Major Paper-15(Disciplinary Major) 4
MN-701T | Minor From Discipline-1 4
MJ-701T Major Paper-16(Disciplinary Major) 4

vl MIJ-702T Major Paper-17(Disciplinary Major) 4
MI-703T Major Paper-18(Disciplinary Major) 4
MJ-704T Major Paper-19(Disciplinary Major) N 4
MVC-801T | Minor From Discipline-2 (Vocational Studies) 3
MVC-801T | Minor From Discipline-2 (Vocational Studies) Practical 1
MI-801T Major Paper-20(Disciplinary Major) 7 4

VIII RC/ Research Internship/ Field Work/ Dissertation 12/
OR
AMI-802T | Advanced Major Paper-1(Disciplinary Major) 4
AMI-803T | Advanced Major Paper-2(Disciplinary Major) 4
AMJ-804T | Advanced Major Paper-3(Disciplinary Major) 4
Total Credit 160

Dr. N. K. Agrawa Dr. A. K. MAHATO Dr.(Mrs.) Anita Kumari
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‘Semester Wise Examination Structure in Discipline Courses:

124
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] Major, Skill Enhancement Internship, Introductory | Exami " ' ‘
. ) o Lxamination Structure ’
s - __and Research Courses o S o N
g 2 Mid End End | %

= | Semester | Semester | Semester | =/

% Euge Wpers = Theory | Theory | Practical | ,j

(S N T ey | ey | My

ML Differential and Integral Caleulus | 4 A - I i ‘

I SEC-101 Elementary Computer Application o ) 50 75 ; -E;'

L Software - D e =1

MJ-201T Matrices and Analytical Geometry 4 25 5] - E 'gt‘

II | MJ-202T Vector Calculus & Trigonometry 4 25 75 --- o

. | SEC-2 Ct+ Programming for Mathematics 2+1 --- 50 25 B
MI-301T Analysis-1 4 25 75 ---

I | MJ-302T | Group Theory and Set Theory 4 25 75 - =
SEC-3 LaTeXand HTML 2+ 50 25 | 8
MJ-401T | Ordinary Differential Equation 4 25 75 - §J<

IV [ MJ-402T | Theory of Real Functions 4 25 75 =
MJ-403T Mechanics 4 25 75 —
MIJ-501T Linear Algebra 4 25 75 —

vV | MI-502T Linear Programming 4 25 5 —
MJ-503T Ring Theory 4 25 75 - S
MJ-601T | Advanced Mechanics 1 4 25 75 =

VI MI-602T Number Theory and Laplace Transform 4 25 75 --- 2
MI-603T Complex Analysis 4 25 75 -
MI-604T Numerical Analysis 4 25 75 , -
MIJ-701T P.D. E. and Calculus of Variation 4 25 75 | —
MJ-702T Metric Space B 4 25 75 —

VII | MJ-703T Advance Integral and Special Function 4 28 75 —
MJ-704T Discrete Mathematics and Logic Gates 4 75 25 L

Function | =
MJ-80IT | Integral Equations 4 25 75 - =
RC-801T 1 Research Methodology 4 25 75 - ;
RC-802T Research Proposal, internship and Field 4 . . 100 ':
Work 1 x

VHI | RC-803T | Research Report 4| - ] - [ 100 |=
OR B S - ;
AMJ-802T [ Topology ‘ 4 | 25 5 ] ]
AMIJ-803T | Tensor & Differential (Jcomwy 4 25 R
AMJ-804T | Functional Analysis 4 E 25 ] -



DEPARTMENT OF MATHEMATICS
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AIMS OF BACHELUR’S DEGREE PROGRAMME IN MATHEMATICS

The broad aims of the NEP 2020 programme for Mathematics are to:

* Create deep interest in learning mathematics.

* Develop broad and balanced knowledge and understanding of definitions, concepts, principles and
theorems.

* Familiarize the students with suitable tools of mathematical analysis to handle issues and problems in
mathematics and related sciences.

L]

Enhance the ability of learners to apply the knowledge and skills acquired by them during the
programme to solve specific theoretical and applied problems in mathematics.

* Provide students/learners sufficient knowledge and skills enabling them to undertake further studies in
mathematics and its allied areas on multiple disciplines concerned with mathematics.

* Encourage the students to develop a range of generic skills helpful in employment, internships and social
activities.

PROGRAM LEARNING OUTCOMES

The broad programme learning outcomes in Mathematics are:

1) Bachelor’s degree in mathematics is the culmination of in-depth knowledge of algebra, calculus,
geometry, differential equations and several other branches of mathematics. This also leads to study
of related areas like computer science and statistics. Thus, this programme helps learners in building
a sohd foundation for higher studies in mathematics.

2) The skills and knowledge gained has intrinsic beauty, which also leads to proficiency in analytical
reasoning. This can be utilized in modelling and solving real life problems,

3) Students undergoing this programme learn to logically question assertions, to recognize patterns and
to distinguish between essential and irrelevant aspects of problems. They also share ideas and
insights while seeking and benefitting from knowledge and insight of others. This helps them to learn
behave responsibly in a rapidly changing interdependent society.

4) Students completing this programme will be able to present mathematics clearly and precisely, make
vague ideas precise by formulating them in the language of mathematics, describe mathematical
ideas from multiple perspectives and explain fundamental concepts of mathematics to non-
mathematicians.

5) Completion of this programme will also enable the learners to join teaching profession in primary
and secondary schools.

6) This programme will also help §ludents to enhance their employability for government jobs, jobs in
banking, insurance and inveséi:u sectors, data analyst jobs and jobs in various other public and

private enterprises. ;

W
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DEPARTMENT OF MATHEMATICS
DR. SHYAMA PRASAD MUKHERJEE UNIVERSITY

SEMESTER-I

1. MAJOR COURSES - MJ 101T
DIFFERENTIAL AND INTEGRAL CALCULUS -4 CREDITS

60Lectures
| Marks: 25(5 Attd. + 20 SIE: 1Hr) +75 (ESE: 3Hrs.)=100 ~ Pass Marks: Th(SIE+ESE)=40

Course Objective and Learning Qutcomes:

This course will enable the students to:
1. Assimilate the notions of limit of a sequence and convergence of a series of real numbers.

Calculate the limit and examine the continuity of a function at a point.

Understand the consequences of various mean value theorems for differentiable functions.

Sketch curves in Cartesian and polar coordinate systems.

Apply derivative tests in optimization problems appearing in social sciences, physical sciences, life

sciences and a host of other disciplines.

o B N

GROUP -A
DIFFERENTIAL CALCULUS

Successive differentiation, Leibnitz's theorem. Maclaurin’s and Taylor series expansion.
1 Question

Partial differentiation, Euler's theorem for functions of two variables, Total differential, Jacobian
2 Questions

Tangent and normal, curvature. Asymptotes, Maxima and Minima of functions of two variables, Lagrange's

multipliers.
2 Questions

GROUP — B
INTEGRAL CALCULUS

Integration of rational and irrational functions. Evaluation of definite integrals, differentiations and
integration under the sign of integration (Beta and Gamma function are excluded), Reduction formula. Point
of inflexion, double point. curve tracing. Length of plane curve and area bounded by plane curves. Volume

and surface area of solid of revolution.

51?7 5 Questions

Books Recommended: \g‘/

I. Differential Calculus : Das & Mukherjee. )

[, ‘

2. Ditferential Calculus M. L. Khanna. c?/\ &

3. Integral Calculus : Das & Mukherjee. / Q(f%‘.’\e

4. Integral Calculus : Lalji Prasad. é &

5. Integral Calculus : J.N. Sharma. SO

L
rap-prpned \ =
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DEPARTMENT OF MATHEMATICS
DR. SHYAMA PRASAD MUKHERJEE UNIVERSITY

SEMESTER-II

MAJOR COURSES — MJ 201T
DIFFERENTIAL AND INTEGRAL CALCULUS -4 CREDITS

60Lectures
=
| Marks: 25(5 Attd. + 20 SIE: 1Hr) +75 (ESE: 3Hrs)=100 ) ~ Pass Marks: Th(SIE+ESE)=40

Course Objective and Learning Qutcomes:
This course will enable the students to:
1. Understand operations and types of Matrices.

2. Calculate solution of linear equations using matrix method.
3. Reduce the general equation of second degree to the standard forms.
4. Know the polar equation of the conic.
5. Know the properties of three dimensional shapes.
GROUP - A
MATRICES
Different types of Matrices, Algebra of Matrices, Adjoint and inverse of a Matrix, different ways of finding
Inverses.

Elementary row and column operations. Elementary matrices, equivalent matrices, Rank of a matrix,
Invariance of rank through elementary row/column operations, rank of sum and product of matrices and
related theorems.

Solution of a system of linear equations via matrix methods, Consistency, Inconsistency.
3 Questions

GROUP - B
ANALYTICAL GEOMETRY OF TWO& THRE DIMENSIONS
Change of rectangular axes. Condition for the general equation of second degree to represent parabola,
ellipse, hyperbola and reduction into standard forms. Equations of tangent and normal (Using Calculus).
Chord of contact, Pole and Polar. Pair of tangents in reference to general equation of conic. Axes, centre,

director circle in reference to general equation of conic. Polar equation of conic.
4 Questions

3D - Rectangular, spherical-polar and cylindrical co-ordinates, Direction cosines. Angle between straight
lines equation of planes and straight lines, shortest distance between the lines. Sphere.

3 Questions
Books Recommended: ,3 3
I. Matrices : A. R. Vashishta.
2. Matrices : Shanti Narayan.
3. Analytical Geometry & Vector Analysis : B. K. Kar. \b
4. Co-Ordinate Geometry : Lalji Prasad.
5. Coordinate Geometry of 3D : J. T. Bell.

P ehorn e (We
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DEPARTMENT OF MATHEMATICS
DR. SHYAMA PRASAD MUKHERJEE UNIVERSITY

2. MAJOR COURSES — MJ 202T
VECTOR CALCULUS & TRIGONOMETRY - 4 CREDITS

~60Lectures
| Marks: 25(5 Attd. + 20 SIE: 1Hr) 475 (ESE: 3Hrs)=100  Pass Marks: Th(SIEESE)=40 |

Course Objective and Learning Qutcomes:
This course will enable the students to:
1. Understand Vector Multiplication, differentiation.
2. Evaluate Gradient, Divergence & Curl.
3. Understand Vector Integration and evaluate surface and volume integrals.
4. Evaluate trigonometric and exponential functions and Gregory series.

GROUP - A
VECTOR CALCULUS

Product of three and four vectors, work done, moment of a vector about a point and a line. Scalar and vector
point functions, differentiation of a vector function of scalar variables. Gradient, Divergence and Curl,

second order operators in Cartesian coordinate system.
4 Questions

Vector integration: Line integral, surface integral, volume integral, Green's theorem in R?. Stoke's theorem,

Gauss Divergence theorem.
3 Questions

GROUP -B
TRIGONOMETRY
De Moivre's theorem and its applications. Trigonometric and Exponential functions of complex argument
and hyperbolic functions. Gregory- Series Summation of Trigonometrical series. Factorization of

sin @ & cos 8.
3 Questions

Books Recommended:

1. Trigonometry : Das & Mukherjee.
2. Trigonometry : Lalji Prasad.

3. Vector Calculus " Lalji Prasad.

4. Vector Calculus : Shanti Narayan.
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