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As per guidelines of Common Minimum Syllabus prepared by Department of Higher
Education, Uttar Pradesh Government according to the National Education Policy- 2020
(NEP-2020).
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SEMESTER WISE TITLES OF THE PAPER IN UG MATHEMATICS COURSE

YEAY | DENERIEY SOumsk PAPERTITLE THEORY/PRACTICAL lt_ﬁﬁ
s l CERTlFICATEI COURSE IN APPLIED MATHEMATICS |
YEAR DOSOOIT | Differential Calculus & nogral Caleulus THEORY 4

| BO30102P | PRACTICAL PRACTICAL 2
I B03020 ;
IT | Matrices and Differential Equations & Geometry | T1IEORY 6|
DIPLOMA IN MATHEMATICS
%ﬁgbﬂ] m BO3030IT | Algebra & Mathematical Methods THEORY 6
v BO30401T | Differential Equation & Mechanic THEORY 6
DEGREE IN MATHEMATICS
YETI'-LP v BO3050IT | Group and Ring Theory & Linear Algebra THEORY 5
BO30502T Any One of The Following THEORY 5
{i) Number Theory & Game Theory
{ii) Graph Theory & Discrete Mathematics
{iii) Differential Geomelry & Tensor Analysis
Vi BO30GOIT | Metric Space & Complex Analysis THEORY 4
BO30602T | Numerical Analysis & Operations Research THEORY 4
BO30603P | PRACTICAL PRACTICAL 2
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PROPOSED STRUCTURE OF LG Mo
EOF UG MATHEMATICS SYLLABUS AS PER NEP 2020 @UIDELINES
- GENERAL OVERVIEW
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Programme Ouicome:
POI: I is o give foundation knowledge for the students to understand basics oFmathemntics including applied aspeet for the sume.
PO2;: It is o develope enhanced quantitative skills and pursuing higher mathematics and research as well,

P03 Srudents will be able (o develop solution oriented approach towards various issucs related to their environment,
POz Students will beeame employable in various govi, nnd private sectors
POS: Scientilic temper in general and mathematical temper in particular will be developed in students,

me—e - T

Programme Specific Quicome:

PSO1: Student should be able to possess recall basic idea about mathematics which can be displayed by them.

PSO2: Student should have adequate exposure fo many aspects of mathematical sciences.

PSO3: Student is equipped with mathematical modeling ahiliy, eritical mathematical thinking, and problem solving skills ete,
PS04: Student should be able to apply their <kills and knowledge in various fields of studies including, science, engineering, commerce and management
gle.
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B.A. /B.Sc. | (MATHEMATICS)
Detailed Syllabus For

CERTIFICATE COURSE

IN
APPLIED MATHEMATICS
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Purt-13
Integral Caleulus

Mis, of |
Uit Taples ]
v seflnite Integenls as Lot of the sum, Wenym It Integenbility of contimous and manotonke functions, F undumental theotem o [
indegral cabeulus, Bean valie heonms of Inlegra) enbenlus, Differentlation under the sl of Dntegrilion
vi o fuproper integmls, thefr classifiention convergence, Lompnrison teal, j-fenl, Abels test, Dirichler's test, quotient tesl, Beta and 4

L fhntions
vir  [Rectifieation, Vidumes and Surfaees of Solld of revolutlon, Pappus theorem, Mulliple Integrals, change of order of double integration 7
virkehlet's thearem, Liouville's theorem for muliiple Iviepmls.

Vit Vector Differentiation, ismlinm Uivergence and Curl, Normal on o surfice, Directionnl Derlvative, Veetor Integration, Theorems of 7
iuuss, Chreen, Stokes ol relnted probloms,
suggested Readlugs (Purt- A Differentinl Calenlus)

| R, Bartle & DR Sherbert, Tntrodwetion 1o Real Annlysis, John Wilsy & Sons
L TM. Apostal, Caleulus Vol 1, Joln Wiley & Sons lne,
1 8 Balachandra Rao & C, K. Shantha, D Ferentinl Caleulus, New Age Publicatlan,
. HL Anton, 1. Birens and 8. Davis, Calenlus, John Wiley and Sons, Inc., 2002,
2 G0, Thomas and RL. Finney, Caleulus, Penrson Bducotlon, 2007,
& Suggestive digitl platforms web links: NPTEL/SWAY AMMOOCS
1. Course Books published in Hindi may be preseribed by the Universitics,
Sugpested Readings (Part-B Integral Calenlus):
1. T.M. Apostal, Caleulus Vol, 11, John Wiley Publication
2 Shanti Marayan & D, P.K, Mittal, Integral Caleulus, 8,Chand
3, Erwin Kreyszig, Advanced Englneering Mathematics, fobin Wiley d Sons,
4, Suggestive digital platforms web links: NPTEL/SWAY AM/MOOCS
5, Course Books published in Hindi may be preseribed by the Universitics,
This course can be opted a3 an elective by the siudents of following subjects: Engg. and Tech. (UG), Chemistry/Biochemistry/Life Sciences( LG
Economics{ UG/PG), Commercel UG), BRA/BCA, B.5c[C.5)
Supgested Confinvons Evaluation Methods: Max, Marks: 25
Assessment Type Max. Marks

KClass Tests 10
Online Quizzes’ Objective Tests

Presentation
\ssignment (Introduction to Indisn anclent Mathematlcs and Mathematicians).

Course prerequisites: To study this course, a student must have subject Mathematics in class 12°

-PHH*-‘%

Bugpested equivalent onling conrses:

IFurther Suggestions:

v
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B.A/B.Se, | (SEMESTER-I) Paper-IT Practical

Progrimme: Cerlificate " -
‘ear: First g - :
Inss: BuAGDSe emeaters Flrst —|

' Subject: Mathemntics
onrse Codes BO30102P | Course Title: Practical

rac outcomes:
1 i jecli Ll i i 1

L 1: The main objective of the coutse 5 16 equip the student Lo plot the different graph and sokve the different types of equations by plotiing the graph using

ifferent computer softwarc such zs Mathematica MATLAR Maple (ScilabMaxima elc

01. Afier completion of this course student would be able 1o know the convergence of sequences through plofting, verify Bolzano-Weierstrass thearem

hrough plotting the sequence, Cauchy’s root test by plotting n'* mats and Ratio test by plolting the ratéo af i and (m+ 1" term.

03, Student would be able 1o plot Complex numbers and thei represeniations, Operations ke uddiion substaction, Maltplcaton, Division, Modulus 21
(Graphical representation of polar form.
CO4: Student would be able to perform following task of matrix as Addition, Multiplication, Imverse, Trunspose, Determinant, Rank, Figenvectors]
Eipenvalues, Charscieristic equation and verification of the Cayley-Hamilion thearem, Solving the systems of linear equations.
Crdits: 3 Core Compulsary | Elective
Max, Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tutorials-Praetical (in hours per week): L-T-P: 0-0-4
Uni Topits No. t:;
Practical { Lab work to be performed in Computer Lab. =]
IList of the practicals to be done using Mathematica (MATLAB Maple /Seilab/Muxima i,
1. Plotting the graphs of the following functions:
(i) ax
(i} [x] (greatest integer functinn}
[iiyx**sneN
(ivix**tineN
[v) :’:-' meEN
vi) oz in EN
wii) vax + b, Jax+bl.ck |ax + b
[ix}%', 5in (ﬂ xsin [:1-) et e forx=0
x) £%°*5, log(ax + b}, = Sin(ax+ bl cos{ax + 1), jein(ax + b)], jcos(ax -+ bl
Ihserve and discuss {he effect of changes in the real constants 8 and b on the graphs.
: i he exquation
2} By plotting the graph find ihe solution of t _
yeohalpl=¢, 1l == logyalx), costa) = x,sin(x) = x,cos(y) = cos(x) sin(y) = sin(x) ete
3) Plotting the graphs of polynomial of degree 2,3, 4 und 5, and their first and second derivalives. == ==

@/“ \/ >
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5 Trocing of conic i Cartesing coorndinmes,
(&) Graph of cirealor amd hyperbolic fiuetion,

(7h Obtnining surfnee of mevedution of curves,

ol polar form,

| 14) Coueliy's rool lest by plotting s-th roots.

() Complex numbers wd their representations, Operntions ke addition, Multiplieation, Division, Madulus. Graphical represeniat ion

(9) Find numbers between two real numbers and plotting of finite and infinite subset of R.

[10) Matrix Operations: Addition, Muliplication, Inverse, Transpose, Determinant, Rank, Eigenvectors, Figenvalues, Characteristic
cquation and verification of the Coyley-Hamilton thearem, Solving the systems of linear equations.
L11) Study the canvergence of sequences through plotting.

12)Verify Bolzano-Weierstrass fheorem through plotting of sequences and hence identify convergent subsequences from the plot.
13)Study the convergence/divergence of infinite series by plotting their sequences of partial sum.

15} Ratio test by plotting the ratio of m-th and (n+ 1th term,

[3) Sketching prrmstric curves, ¢.g.. Trochoid, Cyclol, Upleyelofd and ypocyelold ele,

Ruppesied Readings

Feanomics{UGIPG), Commerce{ UG), BBARCA, BSc(C.S.)

This course can be opied as an clective by the students of following subjects: Engg. and Tech, (UG, Chemistry/Biochemistry/Life Sciences{UG)

Suggested Continuous Evaluntion Methods: Max, Marks: 25

SN Assessment Type Max. Marks

I [Class Tests 10

? | Dnline Quizzes' Ohjective Tests 5

3 Frmnmim 5 ==
" klﬂ:l‘mll‘lt 5

Course prerequisites: To study this course, o student must have subject Mathematics in class 12

ugpgested equivalent online courses:

W‘ﬂur Supgestions:
G/ N
{f{‘n
.'—-"'"f";
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IASILSe LISEMESTER-) PAPEI- Mutrives nnd 10 ferentinl Eauntlons & Geametry

rrugrmmmel £ orilfieat [ Vours Vst I Himmeninr| Fesene
Tanei WAL

failgfeni: Alailieraibon
aurse Cuider MOUIOTT I Cuinran Fiiher Mateioon mnid Dt rentinl bopuethons & Gonmstey
LTI L

M The sulijects of the couee ave deslgoed fn sye wry thint Wy T o o bgeling pranthesrntbonl akilbe I algatan, valiboy wri wrinhyin wid pive s
il knenaledpe of peersetey, caleulus, algeln mnd other teaties
02: The student will be wble o find thie rank, elgen vilues of meitoos and shudy ta lneme bonganass sd pon hesvgeosten e LR
ifferential equation Intends 10 develop piohlem sulving shills for solving varbous iypes of dilfasential esuatiin wnd gromntrinl memniog differertial
uialfian
03 The subjects Teatn and visulize the fundumental dews sbout coondinate geometry wnd leam 1 describe wime uf the surface by ushoy anshiess
eismEiry.
08 On suceesslul camplethon af the course students have galied biemdedips abot regulae geonsdsieal Tgares wid their proerios They have the
fpundation for higher course in Deametry,
Creditisb N =
Max, Marka: 28175 — Win, Passiog Marks: ' )
Fotnl No, of Lectures-§ uturinls-Fraciienl (in bours per week)s 115 6040
PART-A

Matrices and Differentinl Equations P
——a - M, ol

Uit Toples lLectures

{ore Compulsury | Klective

wpees of Matrices, Elementary operations on Matrices, Rank of o Matlx, Echelon form of o Matrix, Nermal form of o Maire, Inverse

1 of o Matrix by elementary apertions, System of linear homogenenus snd non-homogeneous equations, Thearems on consistency of o

stern of lnear equatfons,

igen values, Eilm veetors ond characteristic equation of @ matsix, Caley-1lzmilon theorem and it use in ﬁ;d“ﬁfinvﬂu of o matrx,

1] ‘omplex functions and separation into real and imaginary parts, lxponentlal and Logarithmbe functions Inverse irfigomometric and 1
perbolic functions,

arrmation of dilferential equations, Ceomeirical meanlng of o diferential equation, Eeguation of st order and (il degree, Pguation

10 fin which the vasinbles are separnble, Homogeneous equations, Exact differentinl equations und equations reducible b the exact form, 1

11

incar equaticong
[First order higher degree equations solvable for %, y, p, Clalmut's equation and singular solutions, enthogonal irajectories, 1.inear

differential equation of order grester than one with comitani cecfficients, Couchiy« Ealer form, .
1

v
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B : PART-I

Geomelry

o T mo.of
Lmit Toples faia®
¥ Ganeral e o second GSpes, Sysem o s, Trnclngofcomes, Canfoct o, Pl cqpeio ofconis nd s propertes | 12
T W1 [Three-Dimensional Coordinates. Projection and Direction Cosing, Plane (Cartesian and vector form), Stright line inthree dimerion. | 1._.
VIl sphere, Cone and Cylinder. st A TR |
— Central conicoids, Paraboloids, Planc section of coniceids, Generating lines, Canfocal conicoids, Redoction nancuTJcTrc;_ "

i ;
equations.

Suggested Readings (PART-A Matrices and Differential Equations):
1. Stephen H. Friedberg, AJ Insel & L., Spence, Lincar Algebr, Person
2. B. Rai, D.P. Choudhary & H. J. Freedman, A Course in Differential Equations, Narosa
3. DA Murmay, Introductary Course in Differential Equations, Orient Longman
4, Suppested digital plateform:NPTEL/SWAY AMMOOCs
5, Course Books published in Hindi may be preseribed by the Universities,
Supgested Readings (Part-B Geometry):
1. Robert 1T Bell, Elementary Treatise on Coordinate Geometry of three dimensions, Macmillan India Ltd,
1 P.R. Vital, Analytical Geometry 2d & 3D, Pearson,
1. §.L. Loney, The Elements of Coordinate Geometry, McMillan and Company, London,
4 RJ.T. Bill, Elementary Treatise on Coordinaie Geometry of Three Dimensions, Mehillan India Ltd., 1994,
& Sugpestad digitel plateform:NPTEL/SWAYAMMOOCs
& Course Books published in Hindi may be prescribed by the Universities.
This course can be opied as an elective by the students of following subjects: Engg. an

d Tech. (UG), Economics{UG/PG), Commerce{UG), BEBA/BCA]

B.Sc(CS.)

Suggested Continuous Evaluation Methods: Max. Marks: 25

Assessment Type Max Marks

) ;

1 JClass Tests ) 10

0 |Online Quizzes! Objective Tests

F- {Presentation 5
5

H |Assignment

must have subject Mathematics in class 12%

Course prerequisites: To study this course, # student
uppesied equivalent online courses:

[F‘nrthtr Sugpestions:

UG MATHEMATICS 13
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B.A. /B.Sc. I (MATHEMATICS)
} .

DIPLOMA
IN
‘ MATHEMATICS

Detailed Syllabus For



B.A./B.Sc.Il (SEMESTER-111) PAPER-I Algebra & Mathematical Methods

. Semester: Third
Mrogramme: Diploma Vear:Besand
(Class: B.ASHSe. _
Subject; Mathematics
Course Code: BO30INT Course Title: Algebra & Mathematical Methods
Conrse outcomes:
COI: Group theory is one of the building blocks of modem algebr. Objective of this course is to introduce siudents 1o hasic concepts of Group, Ring theory]

their properiies,

02: A student learning this course pets 5 concept of Group, Ring, Integral Domain and their properties. This course will lead the student
vanced mathematics and Algebra.
[CO3: The course gives emphasis to enhance students’ knowledge of functions of two variables, Laplace Transforms, Fourier Serics.
(CO4: On successful completion of the course students should have knowledge about higher different mathematical methods and will help him in going for
higher studies and research, :

Credits: 6 : Caore Com polsory [ Elective
Max. Marks: 25475 Min. Passing Marks:

1o basic course iﬂj

Total No. of Lectures-Tutorials-Practical {in hours per week): L-T-P: 6-0-0

Part- A
Algebra
No.of
L mit Topics Lectures
Introduction to Indian ancient Mathematics and Mathematicizns should be incloded under Continuous Infernal Evaluation (C1E).
12

Equivalence relations and partitions, Congreence modulo n, Definition of a group with examples and simple properties, Subgroups,
Generators of = group, Cyelic groups,

] Permuintion groups, Even and odd permutations; The aliemnating group, Cayley’s theorem, Direct products, Coset decomposilion, 11
Lagrange"s theorem and its consequences, Fermat and Euler theorems

it Nomal subgroups, Quoticnt groups, Homomorphism and isemorphism, Fundamental theorem of homomarphism, Theorems mT i
ispmarphism,
Rings, Subrings, Integral domains and fields, Characteristic of a ring, ldeal and quotient rings, Ring homomorphism, Ficld of quotien

v of an integm| domain, ;
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Mathematical Methods =

Taples

Limit mnd Continui -
i1Tt|tlrcl:1lin;iTiT;-LII:!'TuT;:::::lms o twa verinbles, Differentintion of funciion of two variables, Necessary and su ;
camples, Muxinin a4 minima ED \'annh:lm Selwarz's and Young theorem, Taylor's fheorem far functions of two variahles with
T or (unctions of two varisbles, Lagrange multiplier method, Jncabinns, -~

r Laplace trmsforms, Linearity of Laplace transform and iheir propertics, Laplace transform of the deriyative

11

vl d it . : !
nd integrals of & function, Convalution theorem, inverse Laplace transforms, Solution of the differentinl equations USINE Laplac
ransforms,
‘ourier series, Foun : 7 = : : i
2 i Fourier expunsion of piecewise monoionic Tunctians, Hall and full renge expansions, Fourier trans{ors {finite an

infinite), Fourier integral.

oleulus of variations-Varilional problems with fixed boundarics- Eulers equation for Fanelionals comaining first arder derivativ

Vil hind one independent variable, Extremals, Functionals dependent on higher order derivatives, Functionals dependeni an mone than o
independent varinble, Variational problems in parumewic form.
Suggested Readings(Parl-A Algehra):
1. 1., Fraleigh, A first course in Abstract Algebra, Addison-weley
2, 1, N, Herstein, Topics in Algebra, John Wiley & Sons
3. Supgested digita] plateform: NPTEL/SWAY AMMODCS

1

4. Course Books published in Hindi may be prescribed by the Universities.

Suggested Readings (Part- B Mathematical Methods):

1. T.M. Apostal, Mathematical Analysis, Person

1. G.F. Simmons, Differential Equations with Application and Histerical Noles, Tata -MeGrawHill

3, Brwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons.

4. Suggested digital p!uwrum:NFTEUSWAYAMJMODCs

s Course Books published in Hindi may be prescribed by the Universities.

This course can be ppled as an clective by the students of Tollowing subjects: Engg. and Tech, (UG), B.Se{C.5.)
Suggested Continuous Fvaluntion Methods: Max. Marks: 25

T Assessment Type Max. Marks
1 [Clnss Tests T
| Online Quizzes) Oblective Tests 5
B Wrescntation = 5
4 |Assigument {Introduction (o Tndian ancienl Mathenatics and M uthematicians) A
Course prerequisites: TW{ 31 have subject Mathematics in cless 125
nggeated equivalent unlinﬁm__-_ ¢ -

e e

E—Ihn‘ Suggestions:
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BABSe: "_t‘p’lqm ESTER-1V) PAPER-T Differentinl Equations & Mechanics

rammie: Diplomna Ve Recasd 1 Sempateri Fourih
“ass: BAJLSE

———na] ——

= Subject: Mathemailes .=

aurse Codes BOXOOIT| " Gyuae iiler Differential Fquatians & Mechanies
purse oulcomes: e . P

'01: The ohjective of this course is to familiarize the students with varions methods of solying differential equations, partial differential equation® o fie

rder and second order and 1o have qualitative applications,

2: A student doing this course is able ip solve differential equations and is ahle to model problems in nature using ordimry o) Merentinl equations. A

sompleting this course, & student will be able 10 tke more coirses o wave equatlon, heat equation, diMusion equation, gns dynnmics, nom jinenr evnloti
ation etc. These entire courses are importani in engincering and industrial applications for solving houndary value problerm.

: The obgect of the paper is to give students knowledge of basic mechanics such as simple harmaonic mation, mation under other lows and forees

: The student, after completing the course can go for higher problems in mechanic such as hydrodynamics, this will be helpful in getting emplayment &
ndustry.

Credits: § Core Compulsory / Elective
Max. Marks: 25+75 Min. Passing Marks:
Total No. of Lectures-Tulorials-Practical {in hours per week): L-T-F: 6G-0-0
Part- A
Differential Equations
No. of
] :
Uit Taopics Lectures
' Second order linear differential cquations with variable coefficients: Use of a known solution to find enother, normal form, method of i
kndetermined coefTicient, variation of parameters, Series solutions of differential equations, Power series method.
11 Bessel, Legendre and Hypergeometric functions and their properties, recurrence and generating relations, 11
Crigin of first order partial differential equations. Partin] differential cquations of the first order and degree one, Lagrange's selution
m ial differential equation of first order and degree greater than one, Charpit's method of solution, Surfeces Orthogonal to the given| 11
tem of surfaces.
Origin of second order PDE, Solution of partial differential equations of the second and higher order with constant coefficients,
IV  [Classification of lincar partial differential equations of second order, Solution of second order partiel differential equations WillJ 11
variable coefficients, Monge's method of solution.
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Part- B
Mechanics
Unit —— [ Naof |
Topics Lect
¥ ores
¥ Frame of reference, work energy principle, Forces in three di , - - . — 11
= . ree dimensions, Poinsol’s central axis, Wrenches, Null lines and planscs. 1z
Vi irtual work, Stable and Unstable equilibri - "
— oy um, Catenary, Catenary of uniform strength. | n
Velocities and accelerations along radial and = z z i
it i Mo aneverss directions. a7d along {angential and normal directions, Simpic Harmonic
ion, Motion under other law of forces. Elastic stri s .
. ic strings, Motion fn resisting mediem. Constrained motion, Mofon on smooth and n
rough plane curves.
Motion of particles of varyi - e
L e r" : varying mass, Rocket motion. Central orbit, Keplers laws of motion, Motion of particle in three dimensions{
) _F rame of reference, Rotating Earth, Acceleration in terms of different coordinates systems.
Suggested Readings(Part-A Differential Equations): —
1. G.F. Simmons, Differential Equations with Application and Historical Notes, Tats ~MeGrawHill
2 B. Rai, D.P. Choudhary & H. J. Freedman, A Course of Ordinary Differential Equations, Narosa
3. lan N. Snedden, Elements of Partial Differential Equations, Dover Publication
4 LE. Elsgalis, Differential Equation and Calculus of variations, University Press of the Pacific.
5, Suggested digital plateform:NFTEL/SWAYAM/MOOCs
6. Course Books published in Hindi may be prescribed by the Universities.
supgested Readings{Part-B Mechanics):
L. R.C. Hibbeler, Engincering Mechanics-$latics, Prentics Hall Publishers
3. R.C. Hibbeler, Enginecring hechanics-Dynamics, Prentics Hall Publishers
3. A. Nelson, Engineering Mechanics Stutics and Dynamics, Tam McGraw Hill
4. 1L. Synge & BA. Griffith, Principles of Mechanics, Tats McGraw Hill
5, Suggested digital plateformNPTELISWAYAM/MOOCS
6. Course Books published in Hindi may be prescribed by the Liniversitics.
ivis course can be opted as an elective by the students of following subjects: Engg. and Tech. (UG), Economics{LIGTPG), BSc(CS.)
Mot e
Supgested Continuous Evaluation Methods: Maxz, Marks: 13
Max Marks

S L
Assessment Type

N S ==
Clnss Tests
Online Quizzes/ Objective Tests
[Presentation
" [yssignment _ .
have Certificate Course in Applied Mathcmalcs

‘ourse prerequisites: To sty

dy this course, 8 student must

L

‘urther Suggestions:
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