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_ CC-3/ MCC-4

Session: 2024-25

Part A - Introduction

Subject Mathematics ]
Semester 11

Name of the Course

Differential Equations-1

Course Code B23-MAT-301
C

Ourse Type: Ccc
(CC;‘MCC/MDC/COMJ

DSEC/v OC/'DSE/PC/AECNAC)

Level of the course 200-299

Pre-requisite for the course (if
any)

7
Mathematics as a subject at 4.0 Level (Class X1)

Course Learning Outcomes(CLOSs): | After completing this course, the learner will be able

to:
1. Gain knowledge of the basic concepts of ordinary
differential equations and learn various tc'chniques of
finding exact solutions of certain solvable first order
differential equations.
2. Have procedural knowledge and cognitive and
technical skills of solving homogeneous and non-
homogeneous second ord er linear ordinary differentjal
equations with constant coefficients and with variabje
coefficients.
3. Gain knowledge of theory of total differential
equations and basic concepts of partial differential
equations. To learn methods and techniques for solving

linear PDEs of first order and to acquire technical skills
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CLO 5 is related to the practical
component.

for accomplishing assigned tasks relating to formyjag
107

and solution of PDEs in broad multiclisr.f;iphnary
contexts.

4. Have knowledge of concepts and theories of second
order PDEs and to apply theory of PDEs to determine
integral surfaces through a given curve and to find
orthogonal surfaces. To understand compatible systems
and to learn cognitive and technical skills required for
selecting and using relevant Charpit method, Jacobi
method methods to assess the appropriateness of

approaches for solving PDEs.

5. To attain cognitive and technical skills required for
selecting and using relevant methods and techniques to
assess the appropriateness of approaches to solving
problems associated with the differential equations.

To attain technical skill of solving differential equations
by using built in functions of MAXIMA software.

Theory Practical Total
Credits 3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks 50 20 70
Examination Time 3 Hours 3 Hours

Max, Marks:100

Part B- Contents of the Course

Note: The examiner will se( 9 questions asking two questions from each unit and one compulsory
question by taking course learning outcomes (CLOs) into consideration. The compulsory question

(Question No, 1) will contain 5 parts covering entire syllabus, The examinee will be required to attempt 5
questions, selecting one question from ﬁa

ch unit and the compulsory question.

(2)
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II

Contact
Hours

Basic concepts and penesis of ordin

ary differential cquations, Order and

degree of a differentja] cquation, Solutiong of differential equations of first

order and firg( degree, Exact differential equations, Integrating factor,

First order higher degree equations solvable for % y and p, Lagrange’s

€quations, Clairaut’s form and singular solutions. Orthogonal trajectories

of one-parameter families of curves jn a plane.

12

Solutions of linear ordinary  differentia] €quations with constant
coefficients, linear non-homogeneous  differentia equations. Linear
differential equation of second order with varjable coefficients. Method of
reduction of order, method of undetermined coefficients, method of

variation of parameters, Cauchy-Euler equation.

12

I

Solution of simultaneous differential equations, total differential
equations,

Genesis of Partial differential equations (PDE), Concept of linear and non-
linear PDEs. Complete solution, general solution and singular solution of a
PDE. Linear PDE of first order. Lagrange’s method for PDEs of the form:
P(x,y,2)p+ QO(x y, 2) g = R(x, y, z), where P=0z/0x and g=0z/dy.

12

IV

Integral surfaces passing through a given curve. Surfaces orthogonal
to a given system of surfaces. Compatible systems of first order
equations. Charpit’s method, Special types of first order PDEs,
Jacobi’s method. Second Order Partial Differential Equations with

Constant Coefficients.

12
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Practical

The practical component of the course has two parts, Problem 30
Solving and Practical’s using MAXIMA software. The examiner
will set 4 questions at the time of practical examination asking two
questions from the part (A) and two questions from the part (B) by
taking course learning outcomes (COs) into consideration. The
examinee will be required to solve one problem from the part (A)
and to execute one problem successfully from the part (B). Equal
weightage will be given to both the parts. The evaluation will be
done on the basis of practical record, viva-voce, write up and

execution of the program.

‘ (A) Probiem Solving- Questions related to the followingproblems
will be solved and record of those will be maintained in the
Practical Notebook:

1. Problems solving for differential equations which are

reducible to homogeneous.

2. Problems solving for differential equations which are Exact

differential equations.

3. Problems solving for linear differential equations with

constant coefficient.

l 4. Problems solving for linear differential equations with

variable coefficient.

. Problems solving for differential equations by method of

variation of parameters.

Problems solving for differential equations by method of

undetermined coefficients.

. Problems solving for simultaneous differential equations.

o

Problems solving for different PDEs using Lagrange’s method.
Problems solving for PDEs with Charpit’s method and Jacobi’s
method.
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note book:

Pparame lers.

effect of

0de2 and ic1/ic2 built i
11. To find €xact solutio
desolve and atvalue b

concentration),

6. Densily-dependem growth mode].
7. Predalory-prey mode]

Owing Practicalg
Software and recorg of those will

1. Solutiong of first ang Second orde
2. Plolting of fam
and third order,

3 Solution of differe

ily of solutions of

ntial equations

will pbe done using
be Mmaintaineq in th

t differentjg) Cquations,
differentjg] Cquations of firg, second

using metho of variation of

S of first and Second or
n functions of MAXIMA.
ns of first and second or
uilt in functions of MAXIMA.

> Suggested Evaluation Methods

€ practical

der ODEs using

der ODEs using

]

Internal Assessment:

> Theory 20

® Class Participation: 5

® Seminar/presentation/assi
® Mid-Term Exam:

> Practicum 10

10

e Class Participation: ' 10
o Seminar/Demonstratioanxva-voce/Lab records etc.:

® Mid-Term Exam:

gnment/quiz/class test etc.: 5

End Term
Examination:
Theory 50
Written
Examination
> Practicum 20
Lab record,
viva-voce, write
up and
execution of the
program

L

Part C-Learning Resources

2
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Recommended Books:

2, ] ] 3 10t edition)‘ J. iley & SOﬂS.
’ i Sz‘ 2” d Eﬂ.qfnee .".J'lg Mﬂtkemﬂtlcs (
! y lg ( 11) Advauce 1 v\f ' |

2. B. Rai & D. P. Choudhury (2006). Ordinary Differential Equations

Publishing House Pvt. Ltd. New Delhi.

Shepley L. Ross (2014). Differential Eqt

«ations (3" edition). Wiley India PVt. Ltd.
. . o ision
George F. Simmons (2017). Differential Equations with Applications and Histo

ical Notes (3"

edition). CRC Press. Taylor & Francis. -
1 1 s.
5. Ian N. Sneddon (2006). Elements of Partial Differential Equations. Dover Publication

A 0
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MCC-5
Session: 2024-25

Part A — Introduction

Subject Mathematics
Semester 11
Name of the Course Groups and rings
Course Code B23-MAT-302
Course Type: MCC
(CC/MCC/MDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VA
o)
Level of the course 200-299
Pre-requisite for the course Basic Algebra of 100-199 Level
(if any)

Course Learning Outcomes(CLOs): | After completing this course, the learner will be able
to:
1. Gain theoretical knowledge of the concept of a
group, subgroup, abelian group, cyclic group, normal
group, quotient group and have understanding of the

results based on these concepts.
2. Have knowledge and understanding of the theory of
group homomorphisms, group isomorphisms and group
automorphisms. Learn about the permutation groups,
permutations, centre of a group and theorems based on
these concepts.
3. Gain the deeper knowledge of the concepts of a ring,
subring, ideal, integral domain, field of quotient and
understanding of the results based on these concepts.

4. Know about Euclidean rings, Polynomial rings and

(7)
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Unique factorization domain. \
in the deeper knowledge and understanding of
mt

5. Alla ying principles and

groups and rings,
y solving SOmMe problem

d to the pract ical
their underl

CLOS S relafe

Cmnpnn(‘-m-
s based on them.

(heories, b
— 5 | i +
Credits - >
Contact Hours 3 — —
Internal Assessment Marks 20 —
End Term Examination Marks 50 20 -
F Examination Time J 3 Hours 3 Hours
[ Max. Marks:100
r Part B- Contents of the Course
Instructions for Paper- Setter

Note: The examiner will set 9 questions asking two questions from each unit and one compulsory

question by taking course learning outcomes (CLOs) into consideration. The compulsory question

(Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be required to attempt 5

questions, selecting one question from each unit and the compulsory question.

Unit :
[ Topics Contact
Hours
I | Definiti i
efinition o'f a’group, Elementary properties of groups, Subgroups and 12
subgroup criteria, Cosets, Index of a sub-group, Coset decomposition
Lagrange’s theorem and its consequences, Cyclic groups, Normal
subgroups, Quotient groups.
I i i
Homomorphisms, Isomophisms, Automorphisms  and inner 12
Auto i
morphisms of groups, Automorphisms of cyclic groups, Permutation
ou 2 i ’
groups, Even and odd permutations, Alternating groups bal §
theorem, Centre of a group. ’ T

éW&’(a) A /.\\va\” % /
et
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Introducti ings i
uction to rings, Subrmgs, Integral domains and fields, Characleristic

ideals, Quotient ring, Ficld of quotients of an integral domain,

IV | Buclidean rings, Polynomial rings, Polynomials over (he rational field, The

factorization domain,

: 12
E . .
f a ring, Ring homomorphlsm, Ideals: principal, prime and maximal
* n A B 12
1senstein’s criterion, Polynomial rings over commutative rings, Unique
Practical
30

The angniner will set 4 questions at the time of practical
€xamination by taking course learning outcomes (CLOs) into
conmderatio_n. The examinee will be required to solve 2 questions.
The evaluation will be done on the basis of practical record, viva-

Problem Solvil'lg-()uestions related to the practical applications
ba'sed on following problems will be worked out and record of those
will be maintained in the Practical Note Book:

1. Problems to find the order and inverse of the elements of a group.

2. Problems to find the generators of a cyclic group.

3. Problem to find all possible subgroups of a finite group.

4. Problems to verify Lagrange’s theorem.

5.Problems to verify Cayley’s theorem and theorem of isomorphism.

6. Problems to find index of a group.

7. Problems related to automorphisms of finite or infinite cyclic groups.
8. Problems related to the multiplication of permutations and to write a
permutation as the product of transpositions.

9. Problems to find the inverse of a permutation.

10. Problems to determine whether a subset of a ring is an ideal or not.
11. Problems related to maximal and prime ideals.

12. Problems to find the units of a commutative ring with unity.

13. Problems to determine whether a polynomial is irreducible over the

field of rational numbers or not.

14. Problem to determine whether an integral domain is Euclidean domain

or not.
15. Problem to determine whether an integral domain is unique

factorization domain or not.

» Suggested Evaluation Methods

\
©) ﬂ/L S
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End Term

al Assessment: ‘
I;m"rnheow 20 Examination:
e Class Participation: 5 . -~ Theory : 50
. Seminar/presenlation/assngnmenl./qlllZfClaSS test € Written
e Mid-Term Exam: 10 Examination
Practicum: 20
> Practicum 10 Labrecord,
e Class Participation: _ el :
e ScminarKDemonstratiOII/Viva-VOCB/Lab records etc.: 10 :;‘;)V;ln\é’[oce: write
e Mid-Term Exam: exysition ot the
program

Part C-Learning Resources

Recommended Books:

1. M. Artin (2011). Abstracr Algebra (2™ Edition). Pearson.
2. V. Sahaiand V. Bist (2010). Algebra (3" Edition). Narosa Publishing House.
3. N. Herstein (2008). Topics in Algebra (2™ Edition). Wiley India Pvt. Ltd.
E. dS Singh and Q. Zameeruddin (2006). Modern Algebra (8" Edition). Vikas Publishing House Pvt.
td.
5. John B. Fraleigh (2002). A First Course in Abstract Al * Editi
L gebra (7" Edition). Pearson.
;3. ?ﬁ}? Wallace (1998). Groups, Rings and Fields. Springer )
- J.J. Rotman (1995). An Introduction to the Theory of Groups (4™ Edition). Springer Verlag.
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___MDC-3
Session: 2024-25

Part A — Introduction

Subject

Mathematics

Semester

1

( Name of the Course

Mathematics for All

Course Code B23-MAT-303
Course Type: MDC
(CC/MCC/MDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VAC)
Level of the course 100-199
Pre-requisite for the course NA

(if any)

Course Learning Outcomes (CLOs):

CLO 5 is related to practical
components of the course.

After completing this course, the learner will be able to:
1. Gain knowledge of the concepts of sets, Venn diagrams,
De-Morgan’s laws, basic set operations and apply this
factual knowledge to solve daily life mathematical
problems which can be formulated in terms of sets.

2. Understand the concept of differentiation as the rate of
change of dependent variable with respect to the change
variable.
differentiation of various functions and apply it to the
problems of its own discipline and other disciplines for
computing the rate of change.

3. Acquire cognitive and technical knowledge about a
variety of methods of representation of statistical data
and methods of measure of central tendency. Analyze
the problem and apply the best measure of central
tendency to draw inferences from the available data.

4, Understand the concept of correlation, correlation
methods and conclude about the type of correlation for
the available data. Comprehend the skills of curve

in  independent

fitting.

5. Attain a range of cognitive and technical skills to
differentiate and integrate various functions. Use

Gain  knowledge of

w4 /g,,_‘,{) L.

N
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o solve simple first Orde;

knowledge

F [ p’roccdurlff] ations. Have technical. and practical skiljg
d‘[fc.re':j“‘;:;ll:glectiﬂg and using suitable m;thods for
i Theory __________TEEI————ITL—_—

__Credits 2 ._1_—-——-—-—-—' i

Contact Hours 2 2 !

Internal Assessment Marks 15 3 20

End Term Examination Marks 35 20 2
__E_Xim_ination Time 3Hrs 3Hrs

Max. Marks:75

Part B-Contents of the Course

Note: The examiner will set 9 questions asking two questions from each unit and one compulsory
uesti i : ;

question by taking course learning outcomes (CLOs) into consideration. The compulsory question
(Question No. 1) will contain 7 parts covering entire syllabus. The examinee will be required to attempt

5 questi i i i
questions, selecting one question from each unit and the compulsory question.

Unit Tobi
opics Contact Hours

The concept of a set, Types of sets, Operations on sets, Venn 8
diagram, De-Morgan’s laws, The concept of a function
Elementary functions and their graphical Tepresentation

Solution of simple quadratic and cubic equations

(¥ Scanned with OKEN Scanner



Presenta[inn of dayg:

Frequency o —
Cquency distribution and Cumulative
<

erqucncy tlislrihulinn, Diagr

rl I - " H
ammatic an graphical presentation

Of di]t(]. ilre 1 ) : ) a i b ( ms
(.Ull.\llllt.ll( n l I r"', ' iU (Ii:lj\,l 1ms l“ 1 lgf
. Ty 5 aAms ]

Frequenc ! ‘
Quency polygon, l'rcqucncy curve ang Ogives
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] ]
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G nme Il me 1n H II a 2 YTOU ﬂ(' an

£rouped data,

Methods of

finding correlation: Scatter diagram, Kar Pearson’s coefficients
of correlation, Rank correlation,
Principle of least Square, Fitting of Straight line, second degree

curve,

Practical

The examiner will set 4 qQuestions at the time of practical
examination by taking course learning outcomes (CLOs)
into consideration. The examinee will be required to solve
2 questions. The evaluation will be done on the basis of

practical record, viva-voce and written examination.

Problem Solving- Questions related to the practical
applications based on following problems will be worked

out and record of thu::sci'l will be maintained in the Practical

30

v AP
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S

Note Book:
i ing Venn
1. Problems involving operations on set using
diagram, ‘
2. Problem based on De-Morgan's Iaw.' tions
3. Real life problems leading to qllladrauc eq‘
jution of simple cubic

Problem involving SO

E

equations.
5. Formulation and SO
solve system of linear equations. ‘
6. Problem to find nth term of A.P. and G.P. Series.

7: Problems to find first and second derivatives of

functions. .
8. Problems related to application of maxima and

minima in real world problems.
Representation of data using Bar and pie diagrams.

Representation of data using Histogram, Frequency
polygon, Frequency curves and Ogives.
11. Problems to compute measures of central tendency.
12. Problem to calculate Karl Pearson’s coefficient of

Jution of realistic problems to

10.

correlation.
13. Problem to fit the straight line for the given data.

14. Practical problems involving solution of simple
first order differential equations.

Suggested Evaluation Methods

Internal Assessment: End Term

>  Theory 15 inati

o Class Participation: 4 Egamn;lt::: : 35

. Se_m:nar/presentation/assignment/quiz/class test etc.: 4 Written Er}' inati

° Mid-Term Exam: 7 > Practicu}::ml;?\tmn
5 Practicum 5 Lab record, viva-voce,

. Class Participation: written examination.
° Seminar/Demonstration/Viva-voce/Lab records etc.: 5
° Mid-Term Exam:

[
L Pﬁrt C-Learning Resources

T Y
9\-(5‘1"5—-—
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mommended Books:

1. S.C. Gupta and V.K. Kapoor (2014). Fundamentals of Mathematical Statistics, S. Chand &
Sons, Delhi.

2. R.V.Hogg, ]. W. McKean and A. T. Craig (2013). Introduction to Mathematical Statistics T
edition), Pearson Education,

3. J.V.Dyke, J. Rogers and H. Adams (2011). Fundamentals of Mathematics, Cengage Learning.

4. A.S.Tussy, R. D. Gustafson and D. Koenig (2010). Basic Mathematics for College Students.
Brooks Cole.

5. G. Klambauer (1986). Aspects of calculus. Springer-Verlag.

apet R

(¥ Scanned with OKEN Scanner



ession: 2024-25

Part A — Introduction

B e e e
/ Mathematics
Subject
/ k
Semester
f the Course Analytical Geometry & Vector Calculus \
Name of the
Course Code B23-MAT-401

Course Type:
(CC/MCC/MDC/CC-
M/DSEC/VOC/DSE/PC/AEC/V AC)

Level of the course

200-299

Pre-requisite for the course (if
any)

Mathematics as a subject at level 4.0 (Class XII)

Course Learning Outcomes(CLOSs):

After completing this course, the learner will be able to:

1. Gain knowledge of the concept of different conic

sections, their classification and properties.
Understand various terms related to conic sections

and gain skills to use them in problem solving.

Have knowledge of general form of equation of a

sphere and attain procedural knowledge required for

solving problems related to intersection of spheres,
tangent plane and line, orthogonality, length of
tangent and co-axial system of spheres. Learn about
equations of cones and apply knowledge for problem

solving,

Have deeper knowledge and understanding of

(16) ,A /XW’P\”
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. I} . A =g
cylinder, enveloping cylinder, tangent plane, director

sphere, normal, envelope and (0 make further use
thereol,

4. Understand and solve problems related 1o scalar and
veetor product of vectors, vector differentiation,
directional derivatives, gradient, divergence and curl
operators, Have deeper understanding of line, surface
and volume integrals, their evaluation, proof of
Gauss Divergence, Green’s and Stoke’s theorems and
gain theoretical and technical knowledge in computing
different surface flux integrals, volume integrals and

line integrals used in other disciplines also.

5. Attain cognitive and technical skills required for
CLO 5 is related to the practical formulate and solve real life practical problems

component of the course. on sphere, cone and cylinder; to generate
solutions of practical problems involving complex
line, surface and volume integral using Gauss
Divergence theorem, Stoke’s theorem, Green’s
theorem in a very easy

manner.
Credits Theory Practical Total
3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End term Examination Marks 50 20 70

(17) \
g AARY #!
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3 Hours

Examination Time

Max. Marks:l{}[}

Contents of the Course

questions from each unit and ©
) into consideration. The compulsory

ne compulsory

will set 9 questions asking two

The examiner
question by taking COUTSC learning outcomes (CLOs
question (Question N

required to attempt 5 questions,

yllabus. The examinee will be

0. 1) will contain 5 parts covering entire s
and the compulsory

selecting one question from each unit

question.

Contact

Unit Topics
Hours

I General equation of second degree: Classification of conic| 12
sections; centre, asymptotes, axes, eccentricity, foci and
directrices of conics. Tangent at any point to a conic, chord of
contact, pole of line to a conic, director circle of a conic. Polar
equation of a conic, tangent and normal o a conic, confocal

COnics.

I Sphere: General form, Plane section of a sphere. Sphere through | 12
a given circle. Intersection of two spheres, tangent plane and
line, polar plane and line, orthogonal spheres, radical plane of

two spheres and co-axal system of spheres.

111

one; 10 i C T
» 3

Cylinder: Rj i i
ylinder: Right circular cylinder and enveloping cylinder

Centra icoids: i
I Conicoids: Equation of tangent plane. Director sphere

A
w NPT
MMeelo

‘L
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v Scalar
J and Vector product of three vectors, four vectors, | 12

] reciprocal v

g procal veclors, vector differentiation and derivative
£ along a

i long a curve, directional deriv;

point function,

atives; Gradient of a scalar

divergence and curl of vector  point

fu
nctions, their geometrical meanings and vector identitics

Vector integration: line integral, surface integral and

volume integral. Theorem of Gauss, Green, Stoke and
problems based on these.

Practical

The examiner will set 4 questions at the time of| 30
practical examination asking two questions by
taking course learning outcomes (CLOs) into
consideration. The examinee will be required to
solve two problems. The evaluation will be done on
the basis of practical record, viva-voce, write up
and execution of the program.

Problem Solving: Questions related to the
following problems will be worked out and
record of those will be maintained in the
Practical Notebook:

1. Practical problems to find nature of the curve, center and the
equation of the conic referred to center as the origin.

2. Practical problems to demonstrate the length of axes,
eccentricity and the equations of the conic.

3. Practical problems related to reduction of a general equation

to the standard form and to discuss nature of conicoid, when

all the characteristics roots of discriminant cubic are

different from zero.

VAT e XA
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on of real life situations which

ation and goluti
ristics

4, Formul
edge

mmlwmmicnl knowl and characte

¢ situations which

f cone (at

Jeast IWO)-
solution of real lif

5. Formulation and
and characlcristics 0

mnllwmalical knowledge

two).

6. Zormulation and solution of real li

mathematical knowledge and characte
Jeast (WO).

Practical proble
gradient, divergen
8. Practical problems 10

based on gradient, diverge

ms 1O understand geomet

ce and curl.
demonstrate use of vecto

nce and curl.

0. Practical problems to study appl

theorem.
10. Practical problems 10 study applications
theorem.

11. Practical problems to

of sphere (at

fe situations which uses

ristics of cylinder (at
rical meanings of

r identities

jcations of Gauss Divergence

of Stoke’s

study appﬁcaﬁons of Green’s

e

uses

uses

least

theorem.
Suggested Evaluation Methods 4\
;ntem';l Assessment:
» glass Participation: 5 Examination:
. eminar/presentation/assignment/qui »  Theo
& . uiz/cl . ry 50
M e Bt A0 q ass test etc.: 5 Written
>  Practicam 10 Examination
o La); iﬁi‘éﬁ““-‘“ &
eminar/D . i , Vlva-
. Mid-Ter/m Efgﬂff“a““’“f" iva-voce/Lab records etc.: 10 voce, write up and
- execution of the

program

" Part C-Learning Resources
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Recommendeqd Books:

1. Robert J. T. Bell (2022). An Elementary Treasise on Coordinate G reometry of Three
Dimensions. Legare Street Press,

2. George B. Thomas Jr., Joel Hass, Christopher Heil & Maurice D. Weir (2018). Thomas®
Calculus (14" edition). Pearson Education,

3. Howard Anton, 1. Bivens & Stephen Davig (2016). Calculus (11" edition). Wiley India.

4. James Stewart (2012). Multivariaple Calculus (7" edition). Brooks/Cole Cengage Learning.
D. Chatterjee (2009). Analytical Geometry: Two and Three Dimensions. Narosa Publishing
House.

6. Murray Spiegel and Seymour Lipschutz (2009). Vector Analysis (2™ edition). Schaum
Outline Series.

7. Shanti Narayan and P.K. Mittal (2007). Analytical Solid Geometry. S. Chand and Company.

8. Shanti Narayan and P.K. Mittal (2003). A Text Book of Vector Calculys, S, Chand.

9. Monty J. Strauss, Gerald L, Bradley & Karl J. Smith (2002). Calculus (3" edition). Pearson
Education.

10. Gordon Fuller and Dalton Tarwater (1992). Analytic Geometry (7" edition). Pearson.

11. J.H. Kindle (1 990). Analytic Geometry. McGraw-Hill

12. Gabriel Klambauer (1986). Aspects of Calculus. Springer-Verlag.

Meel
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Session: 2024-25

Part A - Introduction

Name of the Course

Course Code TBZ3-MAT-402
Course Type: e MCC
CC/MCC/MD X
I(WDSECN OC/DSE/PC/AEC/VA
C)
( Level of the course ! 200-299

[ Pre-requisite for the course (if | 100-199

any)

Course Learning Outcomes(CLOs): | After completing this course, the learner will be able

to:

1. Have comprehensive knowledge and understanding of the
concepts of vector space, subspace, linear span, linearly
independence, basis, dimension and quotient space.

2. Gain the procedural knowledge required to find the null
Space, range space, rank, nullity of linear transformation.

Understand the proof of rank-nullity theorem and change of
basis concept.

3. Have deeper knowledge of the concept of algebra of linear
ransformations, dual spaces and bi-dual spaces. Find the eigen

values, eigen vectors and minimal polynomials of 1
transformations, |

inear

4. Gain the theoretical knowledge and understanding of inner

product space, Gram Schmidt orthogonalization process and

(¥ Scanned with OKEN Scanner



F\

CLO S is related to the practical
component.

BT S— 1
B . 1] 3 . .
essel’s inequality. Attain the cognitive skills to apply the

learnt concepts to solve mathematical problems

Altain cognitive and technical skills required for performing

and acc ishing ¢
d accomplishing complex tasks related to problems of linear

algebra,

Have technical and practical skills required to solve problems
related to lincar algebra using built in functions of MAXIMA
and other FOSS software.

Theory Practical Total
Credits 3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks 50 20 70
Examination Time 3 Hours 3 Hours

Max. Marks:;100

Part B- Contents of the Course

Note: The examiner will set 9 questions asking two questions from each unit and one compulsory

question by taking course learning outcomes (CLOs) into consideration. The compulsory question

(Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be required to attempt 5
questions, selecting one question from each unit and the compulsory question. J
Unit Topics Contact
Hours
I Vector spaces: Vector spaces, Subspaces, Linear sum and direct sum 12
of subspaces, Linear span, Linearly independent and dependent
subsets of a vector space, Finitely generated vector spaces, Existence
theorem for basis of a finitely generated vector space, Invariance of
A
23 i L
/l /l L
e
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jons and line: ionals on
Homomorphisms : Linear transformations and lincar functi

is of a [ini sd vector space,
{he number of elements in basis of a finitely generated vector Sp

Dimension, Quotient space and its dimenston.

eclor C mea ¢ .[ m .],ac a d

Singular and non-singular linear iransformation, Change of basis.

111

Algebra  of linear transformations, Dual spaces, Bi-dual spaces,
Annihilator of subspaces of finite dimensional vector space. Eigen values,
Eigen vectors, Minimal polynomial and diagonalization of a linear

transformation.

12

Inner product spaces: Inner product spaces, Cauchy-Schwarz

inequality, Orthogonal sets and basis, Bessel’s inequality for finite
dimensional vector spaces, Gram-Schmidt orthogonalization process.

Adjoint of a linear transformation and its properties, Unitary linear

transformations.

12

Practical

The practical component of the course has two parts, Problem
Solving and Practical’s using MAXIMA/Scilab/SageMath software.
The examiner will set 4 questions at the time of practical
examination asking two questions from the part (A) and two
questions from the part (B) by taking course learning outcomes
(CLOs) into consideration. The examinee will be required to solve
one problem from the part (A) and to execute one problem

successfully from the part (B). Equal weightage will be given to both

the parts. The evaluation will be done on the basis of practical

record, viva-voce, write up and execution of the program.

(A) Problem Solving- Questions related to the following problems

/

30

24 /A /X‘\’A\/

e

Y.,
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r Wwill be solved and record of thoge will be maint

ained in the
Practical Notebook:

S based on Existence theorem,
3. Problems (o verify rank ang nullity theorem,

4. Problems 1o find ¢ lor relative (o an ordered basis,

: oordinates of g veg
9. Problems determine bagjs and dimensjop ol quotient space of 5 given

finite dimensiong vector space,
6. Problems relateq to change of basjs,
7. Problems related (0 bi-du

al spaces,
8. Problems rel

ated 1o the diagonalization of a linear transformation,

1. Practical problems to determine r
linear transformation,

2. Practical problems to determine Nullity of a matrix associated
with linear transformation,

3. Practical problems to verify rank-nullity theorem,

4. Practical problems to fing null space of matrix associated with
linear transformation,

5. To determine eigen values of 2 matrix associated with linear
transformation.

6. To determine normalized eigen vector of a matrix associated with
linear transformation,

7. Practical problems related to inner product of vectors or
functions.

8. Problems related to Gram-Schmidt orthogonalization process.

> Suggested Evaluation Methods

s End Term
Internal Assessment: Examination:
> Theory 20 Theory: 50
{ingiing" & Written
e Class Participation: nati
o Seminar /presentatiou/assignmenlfqujz/dﬂss test etc.: 5 Pm}ciz;zﬁia 21{(:11
® Mid-Term Exam: 10 : Lab record,
> Practicum 10 VRV WG
Sk up and
* Class Participation: execution of the
* Seminar/Demonstration/Viva-voce/Lab records etc.: 10 o

Nleslee_

e —— (Nee
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o Mid-Term Exan:

part C-Li

Recommended Books:

R. Kunze (20
1. B. S. Passi (2012)-
Bist (2013)- Linear A
4.S.Lang (2005). Introduction [0 Line
5. P.B. Bhattacharya, 5. K. Jainand S.

Cambridge University Press.
6. 1. N. Herstein (1975). Topt

1. K. Hoffman and
2 T.8. Luther and
3. V. Sahai and V.

ar Algebra (2n
R. Nagpaul (

ics in Algebra. Wiley Easte

ear]‘li]lg RBSOUI'CES

ia.
ct Algebra (Indian Edition).

d edition). Spring®
1997 ). Basic Abstra

I

m Ltd. New Delhi.

ppt
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Course Code

Course T

AEC/VAC)

Pre-requisite for
any)

Name of the Course

ype (CC/MCC/MDC
/CC-M/DSEC/vVO(y DSE/PC/

Level of the course

Course Learning Outcomes(CLOs): After completing this course, the learner will be abje

MC(- H
'“‘Wmn 2024 25 h%\

P"“‘ A '“lr‘"l“(_‘[i"“ ___“_h‘_____-_—____‘___'_'_‘_‘—'—-—-_

.l[hum:llics

Dilferengjy) Equations-11

B23-MAT.4(3

MCc

200-299

the course (if | Differentia Equations-T (B23~MA’T-301)

to:
1. Have the procedural knowledge and cognitive and
technical skills of solving second and higher order linear
partial differential equations (homogeneous and non-
homogeneous). Develop the skills to find the solution of
PDEs with variable coefficients.
2. Have deeper knowledge to classify the second order
partial differential equations and reduce them in canonical
forms, to find characteristic equations and curves. Learn
cognitive skill for solving non-linear partial differential
equations and their application to solve problems of
science and society.
3. Gain theoretical and practical knowledge to solve the

Laplace, heat and wave equations, Have technical and

cognitive skills to generate solutions for modelling and

#v Al
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1d problems:

M '-
. . e and attain O SOlviy,,\
4, Gan gnowledg ey

dinary and partial differential equations with
ordind .
| { Laplace transforms and Fourier transforms.
help o1
scal skills to
: sitive and technica
.. oguie cogm! i nd order
5 omp(iish compleX tasks of SO1¥1%5 Secg using
C
actical o alyzing different methods an
CLOS5is related to the pra PDEs by an y
componert available SO ftwares.
: 1
/"’W Practical _”fg‘a_’_
]
/—’"""'—f 1 4
N,
Credits ________Z’.-—————-’,/;"_’—/— .
]
Contact Hours 3 e e
10 30
Internal Assessment Marks 20
I
N S
70
End Term Exam Marks 50 20
Examination time 3 Hours 3 Hours

Maximum Marks = 100

Part B- Contents of the Course

ions for P, -

Note: The examiner will set 9 questions asking two questions from each unit and one
compulsory question by taking course learning outcomes (CLOs) into consideration. The
compulsory question (Question No. 1) will contain 5 parts covering entire syllabus. The

examinee will be required to attempt 5 questions, selectin : .
compulsory question. ' g one question from each unit and the

Unit Topics Contact

Hours

Integral surfaces passing through a given curve, surfaces orthogonal | 12

o a gi : i
a given system of surfaces. Solutions of second and higher order

homogen i
. geneous) with constant coefficients, Solution of PDEs wi
variable coefficients, | S

el'., 12

28 /A /S:J‘QL
Neelre=
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their solutions. Characteristic equ

second orgey atons and characteristic curves of
: partial differential equation. Monge’s meth,
solving second order partial dif iy

ferential equati
: tions, : .
hyperbolic equation. 4q ns. Solution of linear

III

th var ] . CES e 1 It

vari € “'\' V on: occu ]

el i i
ementary solution, separation of variables, Diffusion (Heat)

& - .
quation: occurrence, elementary solution, separation of variables,

12

v

Basics of Laplace transform and inverse Laplace transform.
Solutions of ordinary and partial differential equations using Laplace
transforms. Basics of Fourier transform and inverse Fourier
transform. Solutions of partial differential equations using Fourier

transform.

12

Practical

The practical component of the course has two parts, Problem

Solving and Practical’s with free and open source software

(FOSS) Scilab/MAXIMA/SageMath

The examiner will set 4 questions at the time of practical

examination asking two questions from the part (A) and two

the part (B) by taking course outcomes (CLOs)

questions from
ill be required to solve one

into consideration. The examinee w

problem from the part (A) and to execute one problem

successfully from the part (B). Eq

to both the parts. The evaluation will be done on th

ual weightage will be given
e basis of

30

}3; A

[\(,e,el'—:_
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and execution of the

practical record, viva-voce, write up

program.
; win
(A) Problem Solving-Questions related to the following

i intained
problems will be solved and record of those will be mainta

in the Practical Notebook:

1. Problems of solving homogenous linear partial differential

equations of second and higher order.
2. Problems of solving non homogenous linear partial

differential equations with constant coefficients.
3. Problems of solving partial differential equations with

variable coefficients reducible to equations with constant

coefficients.
4. Problems of reducing the second order partial differential

equations to canonical form and solve it.
5. Problems of solving second order partial differential

equations by Monge’s method.
6. Solving problems of Wave, Heat and Laplace equations.

7. Solving ordinary and partial differential equations with the

help of Laplace transform.
8. Solving partial differential equations with the help of

Fourier transform.

(B)The following practical’s will be done using free and

open source software (FOSS) Scilab/MAXIMA/SageMath
record of those will be maintained in the practical note

book;

1. To find the Solutions of second and higher order
homogeneous linear partial differential equations.

2. To find the Solutions of second and higher order nop-

homogeneous linear partial diicrential equations,

30
Metz
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3. To find charncteristic egum e
lind charaey HSHC cquations of second order partia
differential Cquation,

4. To find the solution of ope dimensional Wave equalions

S. To find the solution of two dimensional Wave equations,
6. To find the solution of one dimensional Hea equations,
7. To find the solution of two dime

nsional Heat equations.
8. To find the

Solution of Laplace equations.
9. To find the solutions of ordinary and partial differential
equations with the help of Laplace transform,
10. Solving partial differential cquations with the

help of
Fourier transform.

L S

Suggested Evaluation Methods

Internal Assessment:

> Theory 20
e Class Participation: S
* Seminar/presentation/assi
¢ Mid-Term Exam: 10

> Practicum 10
° Class Participation:

. Sem'mar/DemonstrationNivawoce/Lab records etc.: 10
¢ Mid-Term Exam:

gnment/quiz/class test etc.: 5

End Term
Examination:

»  Theory 30
Written
Examination

» Practicum 20
Lab record, viva-
voce, write up and
execution of the
program

Part C-Learning Resources

Recommended Books:

1. Erwin Kreyszig (2011). Advanced Engineering Mathematics (10" edition). J. Wiley & Sons.
2. TynMyint-U & Lokenath Debnath (2013). Linear Partial Differential Equation for

Scientists and Engineers (4" edition). Springer India.

3. H. T. H. Piaggio (2004). An Elementary Treatise on Differential Equations and Their

Applications. CBS Publishers.

4. S.B. Rao & H. R. Anuradha (1996). Differential Equations with Applications.

University Press. n

31 / \ /hvp\ 2
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o 1 @

Tan N. Sneddon (2006)- Elemen
Murray R. Spiegel (2005). L

fan N. Sneddon (1974)- The use of Integra
Dambaru Bhatta (201

Lokenath Debnath,
Applications (T hird Edition). C

aplace tran

4). Integral Tra
RC Press, Boca Raton.

| transforms.

ts of Partial Diﬁerentiai Equati

sforms. Schaum’s ou
McGraw Hill.

nsforms and Their

ons. Dover Puhlicaﬁ
Ong

tline series.
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| Semester |

Name of the Course

N

ourse Code

Course Type:
(CC/MCCMDC/CC.
M)fDSEC/V OC/DSE/PC/AEC/VA

Level of the course

Part A —
Subject

2\\

DSE-1
Session: 2024-25

Introduction

Malhcmalicx

v
Probability Theory & Statistics

B23-MAT-404

DSE

00-299

Pre-requisite for the course
(if any)

Mathematics as a subject at level 4.0 (Class X1)

Course Learning Outcomes(CLOs):

After completing this course,

the learner will be able
to:

1. Gain the deeper knowledge and understanding of theory of

probability, distribution function, probability density functions

and joint probability distribution function and learn to use

those for problem solving, Attain the cognitive skills to use

Baye’s theorem to solve realistic models.

2. Have the knowledge of the concepls of mathematical
expectation, moments, moment generating function uniform,
binomial, geometric and Poisson distributions and attain the

skills required for choosing statistical tool to solve real life

problem.

3 Gain the knowledge of the concepts of uniform, normal, beta,

7&4/ /l/xw@\/ |
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Laplace distributiong and
iy

yamma, Cauchy, lognormal,
. ical models.

applications in real life statist |
‘ ) | knowledge to find  correlatig,
4, Gan

coelficient, covariance, line

the prcccdura
ar regression and to solve problemg

Acquire the skills required to apply

- ' €S.
thod of least squar :
- n investigation and solution of real

studied statistical methods 1

based statistical models.

5. Attain cognitive and technical skills required for performing
lishing complex tasks relating to realistic statistical

skills to demonsir
rank correlation, fitting of

and accomp

i e measures of
models. To attain technical ate m

CLO 5 is related to the practical . .
: central tendency and dispersion,

sl different distributions using built in functions of SPSS/ Excel

software.

Theory Practical Total
Credits 3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks 50 20 70
Examination Time 3Hours 3Hours

Max. Marks: 100
Part B- Contents of the Course

Note: =

T . . . :
he examiner will set 9 questions asking two questions from each unit and one
compulsory question by taking course learning outcomes

(CLOs) into consi :
compulsory question (Question ) onsideration. The

No. ; .
0. 1) will contain 5 parts covering entire syllabus. The

€xaminee will be required to attempt 5 questions, selectin
3
compulsory question,

g One question from each unit and the

(¥ Scanned with OKEN Scanner



Basic noti ili
1ons ofpml)ablhly, Conditional probability and

mdcpcndcncc, Baye’s theorem

Random vari; ;
riables: Discrete : . .
le and continuous, Cumulatjve

distribution functj '
ribution function (c.d.1), Probability mass function

(p.m.L), Probability density functions (p.d.L), Mustrations and

l'D - L, > - v s . .
properties of random variables, univariate transformations with
illustrations.
Two dimensional random variables: Discrete and continuous,
Joint, Marginal and conditional c.d.t, p.d.f, pm.f
L, pom.f,
independence of variables, bivariate transformations with

illustrations

II

Mathematical expectation, Moments, Moment generating
function, Joint moment generating function, Characteristic
function.

Discrete probability distributions: Uniform, Binomial,

Negative binomial, Geometric and Poisson.

I

Continuous probability distributions: Uniform, Normal, Beta,
Gamma, Cauchy, Exponential, lognormal and Laplace distribution,

properties and limiting/ﬁpproximation cases.

12

IV

The Correlation coefficient, Covariance, Calculation of covariance

from joint moment generating function, Linear regression, The

method of least squares, Fitting of curves, Exponential curves.

12

Practical

The practical component of the course has two parts, Problem

Solving and Practical’s using SPSS/Excel software. The

ner will set 4 questions at the time of practical

exami
m the part (A) and two

examination asking two questions fro
) by taking course learning outcomes

I

questions from the part (B

30
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(CLOS) into consideration. The examinee will be required to

nd to execute one

solve one problem from the part (A) a

problem successfully from the part (B). Equ-a \
oth the parts. The evaluation will be done on the

| weightage will

be given to b

i i execution of
basis of practical record, viva-voce, write up and

the program.

ical
Problem Solving-Questions related to the practica

i i out
applications based on followmg.pro‘blem_s will IIJ)e \::Vtoélz:f(}\l o
and record of those will be maintained in the Practi

Book:

1. Problems based on conditional probability.

2. Problems based on Bayes’ Theorem.

3. Problems based on probability density function.

4. Problems based on joint probability distribution function of
random variables.

5. Problems to find marginal probability distribution and

conditional probability distribution function of random
variables.

6. Problems to compute Karl Pearson’s coefficient of
correlation for given bivariate frequency distribution.

7. Problems to find Spearman’s rank correlation coefficient
for given data.

Problems related to realistic models involving binomial
distribution.

Application based problems involving Poisson distribution.

10. Problems involving normal distribution to solve real life

models.

11. Problem solving related to expectation and moment of

random variables,

W 36 J&,/S\,ﬁ\”
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[ | ® The following practieals will be done using PSS/ Bace

software and record of those will he maintained in the practical

Problems related 0 measures of central tendency,
Problems related to measures of dispersion.
Fitting of binomial distribution.

Fitting of Poisson distribution.

Fitting of normal distribution.

Fitting of lines of regression.
Fitting of curves by least square method.

Regression analysis.

X X NV AW N

Practical problems related to correlation coefficients

and rank correlation.

Suggested Evaluation Methods

Internal Assessment: End Tern'!
> Theory 20 Examination:
¢ (lass Participation: 5 >  Theory 50
e Seminar/presentation/assignment/quiz/class test etc.: 5 gxntte-n .
* . 0 aminanon
i e Mid-Term Exam: 1 S Peactioams: 30
> Practicum 10 Lab record, viva-
| e C(lass Participation: voce, written
¢ Seminar/Demonstration/Viva-voce/Lab records etc.: 10 examination.
e Mid-Term Exam: '

- Part C-Learning Resources

Recommended Books:

1.S.C.Guptaand V.K .Kapoor (2020). Fundamentals of Mathematical Statistics. Sultan Chand

é& g(;’lfs(.fmpta (2019). Statistical Methods. Sultan Ch_and & SOtI.lS.

3 N.G. Das (2017). Sttistcal Methods. McGraw Hill Education.
L Mi d M. Miller (2014). John E. Freund's Mathematical Sta

4. 1. Miller an ;

i i India.
iti . Dorling Kindersley Pvt. Ltd. . .
(S(hedltmn). itep g 1 bility Models (11" edition). Elsevier. _ o N
e RI?ISS (20114%\?1’1&2;‘::;0:;3 }X‘G%T\ Crzg (2013). Introduction to Mathematical Statistics (7
6. R. V. Hogg, J. W. .

7&{“/37 /\/\:MID\” W
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Edition). Pearson Education,
7.S. David (2003). Elementary Probability (2‘“' Edition). Cambridge University Press. A

8. Jim Pitman (1993). Probability, Springcr“\/crlag.

38
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DSE-1
Session: 2024-25

Part A — Intrmluclion
Subject
Mathematics T e
Semester

VI

Name of the COUI’SE

Special Functions

Course Code I B23-MAT-405 ﬁ
Course Type: DSE

(CC/MCC/MDC/CC-

M/DSEC/V! OC/DSE/PC/AECNAC)

Level of the course 200-299

g;e—rcgu isite for the course Calculus and Differential Equations of level 100-199
any

Course Learning Outcomes (CLOs): After completing this course, the learner will be

able to:
1. Gain the knowledge and understanding of singular points
of differential equations and learn to solve the equations,
having singular points, by Power series method. Have
deeper knowledge about Hypergeometric differential

equation, Hypergeometric function and its properties and

the procedure of solving Hypergeometric differential

equation.
2. Have the knowledge about the concepts of Bessel's

differential equation and learn procedure to find its

solutions of different kind. Acquire deeper knowledge of

recurrence relations, generating function, orthogonality and

integral of Bessel’s functions. Attain skills to make use of
ﬂ

39 l w.f“ P L
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v

cps
Bessel functions in scientific problem sm

3. Gain the deeper knowledge of Legendre’s ifforen, |
3. )

equation and learn procedure to find its solution in the S

of Legendre functions. Understand the concepts o

recurrence relations, gencrating function, orthogonality of

Legendre’s function and Rodrigues’ formula. Acquire the

gkills to solve mathematical and scientific problems

involving Legendre’s equation.

4. Have the knowledge of theoretical concepts of Hermite’s
differential equation and procedural knowledge to find its
solution in the form of Hermite functions. Understand facts
and theory about recurrence relations, generating function
and othogonality of Hermite function, Rodrigues’ formula.
Acquire the skills to use Hermite function for solving

mathematical and scientific problems.

5. Attain the cognitive and technical skills required for
performing and accomplishing complex tasks related to
CLO 5 is related to the practical series solution of differential equations, Hypergeometric,
component.
Bessel’s, Legendre’s and Hermite’s differential equations.
Acquire analytical and numerical skills to solve

mathematical and scientific problems involving these

differential equations and the special functions.

Theory Practical Total
Credits 3 1 4
Contact Hours 3 2 5
Internal Assessment Marks
’ 20 10 30

v AR
el
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End Term Exam Marks

Examination Time

20

70

3Hrs

Max. Marks: 100

e

Part B-Contents of the Course

Unit

Topics

Series solution of differential equations: Power series
method, Hypergeomeiric Series, Hypergeometric function
and its integral representation, Hypergeometric differential
equation and solutions, Contiguous function relations,

Simple transformations.

II

Bessel equation and its solution, Bessel functions and their
properties, Convergence, Recurrence relations and
generating functions, Bessel’s integral, Orthogonality of

Bessel functions.

12

III

Legendre differential equation and its solution, Legendre
functions and their properties, Recurrence relations and generating
functions, Orthogonality of Legendre polynomials, Rodrigues’
formula for Legendre polynomials, Laplace integral representation

of Legendre polynomial.

12

v

Hermite differential equation and its solutions, Hermite function
and its properties, Recurrence relations and generating functions,

Orthogonality of Hermite polynomials, Rodrigues’ formula for

12

Hermite Polynomial.
ﬂ
5&% At
At
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of the prograi-
ated to the following

g Questions rel
ose

Solvin )
d in

olved and record of th will be maintaine

(A) Problem

problems will be s

ebook:

he Practical Not
rential equations using

1. Problems solving for or
Frobenius method. ' . .
ometric differential equation.

2. Problems pased on Hyperge
differential equation.

3. Problems involving Bessel’s
to Legendre differential equation.

4. Problems related
solution of Hermite differential equation.

5. Problems to find
6. Problems based on recurrence relations and generating

functions of Bessel’s function.

7. Problems based on recurrence Ie
functions of Legendre’s polynomial.
8. Problems based on recurrence relations and generating

functions of Legendre’s polynomial.

dinary diffe

lations and generating

(B)The following practicals will be done using MATLAB/
S
CILAB/MAXIMA software and record of those will be

maintained in the practical note book:

1. Practi
ractical problems for plotting of the Bessel’s functions of

first kind of order 0 to 3 A
!
42 \
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¥

ind zerog of first derivative of
Legendre’g polynomial.
g of Legendre polynomial

Suggested Evaluation Methods

e
Internal Assessment: End Term
> Theory . .20 _ Examination:
® Class Participation: 5 >  Theory 50
. Seminar/presentation/assignmcntfquizfclass test etc.: 5 Written
. Mid-Term Exam: 10 Examination
. > Practicum 20
= P racticum 10 . Lab record, viva-
@ Class Participation: voce, write up and
° Seminar/DemonstrationN iva-voce/Lab records etc.: 10 execution of the
. Mid-Term Exam: program
Part C-Learning Resources
Recommended Books:

E. Kreyszig (2011). Advanced Engineering Mathematics (10" Edition). Wiley.
S. L. Ross (2007). Differential Equations (3" Edition). Wiley India.
3. W.W. Bell (2004). Special Functions for Scientists and Engineers. Dover Books on

Mathematics.

L.C. Andrews (1992). Special Functions of Mathematics for Engineers. Oxford

University Press and SPIE Presﬂ.

nt
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ctions. Macmillan.
Functions C
. a .
mbridge

99). special

1960). Spec:'ul Fun
Richard Askey, Ranjan RoY (19

5. E.D. Ranville (

6. George E. Andrews.

University Press:

44
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VAC-3
Session: 2024-25

—

Part A- Introduction

Subject Mathematics

I S S

Semester I

Name of the Course

Mathematics in India: From Vedic Period to Modern Times
Course Code B23-VAC-308
Course Type: VAC
(CC/MCC/MDC/CC-
M/DSEC/V OC/DSE/PC/AEC/V AC)
Level of the course 100-199
Pre-requisite for the course NA

(if any)
i Course Learning Outcomes (CLOs):

After completing this course, the learner will be ablel
to:

1. Have knowledge about the development of
mathematical ideas and techniques in Indian
mathematics during Vedic and Ancient period. Attain
sufficient level of the historical background and
contributions of notable Indian mathematicians to
explore Indian knowledge system further.
2. Have deeper knowledge about development of
mathematics during the Medieval period. Theoretical
knowledge used in various branches of mathematics
like techniques of calculus and spherical trigonometry
found in the Kerala school of astronomy and
mathematics will be gained. Learn about the
biography and contributions of eminent Indian
mathematicians during this period and Indian
knowledge system as such.

3. Gain knowledge about development of mathematics
in modern period. Have knowledge of notable work of
Srinivasa Ramanujan and other mathematicians with
other aspects of the old and strong traditions of

mathematics in India. Familiarize with biographies of
’ Mathematicians in modern period.

}A«/ 45 ﬂ/j "’\”@ L- /
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Credits

3 Hours

Note: The exami
question by taking course le
(Question No. 1) will contain 7 parts covering en
attempt 5 questions, selecting one question from each unit and

arning outcomes (CLOs) into consideratio
tire syllabus.

t{ the prestigious Fig &
bject of mathematics ang
a1 knowledge about

of contemporary Indian

02
Contact Hours L e
Internal Assessment Marks —_’_‘—3_5’_’___!_
End Term Examination Marks 35

.

I
Examination Time
Max. Marks: 50
Part B- Contents of the Course

ner will set 9 questions asking two questions from each unit and one compulsory

n. The compulsory question
The examinee Wi
the compulsory question.

[

11 be required to

Topics

Unit

Contact Hours

I Ancient Period: Development of Indian mathematics
during Vedic and Ancient period. Overview of the Vedic
period, Mathematical ideas in the Vedas and manuscripts in
Indian mathematics. Life, background, notable works,
mathematical contribution ~ of Baudhayana, Pingala,
Aryabhata, Brahmagupta, Bhaskaracharya, Mahaviracharya

and Lilavati.

8

11 Medieval Period: Kerala School of Mathematics,
Madhava of Sangamagrama, Nilakantha Somayaji,
Jyesthadeva: Overview of historical backgrounds and their

contribution.

8

Modern Period: Srinivasa Ramanujan,

Satyendra Nath Bose, Radhanath  Sikdar, P.C.
Mahalanobis, D.R. Kaprekar: Early life, Education
Challenges, Achievfments and their contribution. ’

111
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ﬁ"d"ls and Prizes in Mathematics and Contemporary| 8
M“"“?mﬂ“fismli: Introduction to the prestigious Ficlds
) ed:{l‘ Ahul Prize and their significance. Biography and
m:nnmhuumm of illustrious mathematicians from India:
Subrahmanyan Chandrasekhar, C.R. Rao, S.R. Srinivasa
Varadhan, Manjul Bhargava, Akshay Venkatesh, Harish-
Chandra and Shakuntala Devi.
Suggested Evaluation Methods J
Internal Assessment: End Term
> Theory 15 Examination:
Class Participation: 4 > Theory 35
Semll'lar;"presentation/assignmentfquizfclass test etc.: 4 Written
examination

Mid-Term Exam: 7

Part C-Learning Resources

1.
2.

ad

&

i

Recommended Books:

C. N. Srinivasiengar (1967). History of Mathematics in India. The World Press Pvt. Ltd., Calcutta.

A.K. Bag (1979). A Cultural History of Mathematics in Ancient India. Chaukhamba Orientalia,

Varanasi.

George Gheverghese Joseph (2016). Indian Mathematics: Engaging with the World from Ancient

to Modern Times. World Scientific.

T.A. Sarasvati Amma (2007). Geometry in Ancient and Medieval India. Motilal Banarsidass

Publishers Limited

S. Balachandra Rao (1998). Indian Mathematics and Astronomy: Some Landmarks. Jnana Deep

Publications

John Stillwell (2010). Mathematics and its History. Springer (Includes a section on Indian

mathematics)

Ramakalyani V. Sita Sunder Ram (2021). History and development of Mathematics in India.
National mission for Mathematics and DK Printworld (P) Ltd, New Delhi.

Gerard G. Emch (2005). Contribution to the history of Indian Mathematics. Hindustan Book

Agency.

R. B. Singh (2008). Origin and development of Mathematics. Vista International Publishing

House, New Delhi.
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i S
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Subject

Semester

Course Code

(I

Course Type:
M/DSEC/VOC/DS

e

Name of the Course

o e

(CC/MCC/MDC/CC-

'n

I

E/PC/AEC/VAC)

Level of the course

]

Course Learning Out

Pre-requisite for the course (if any)

comes(CLOS):

AC4

i -"_f;l'._.‘i:il-lll: 2024-25

Tz‘(i lnlrmluctinn

VATHIMATICS

v

7
MA'I'IIIﬂMA'F[CS IN EVERYDAY LIFE

323-VAC-41 8

VAC

100-199

NA

After completing this course, the learner will be

able to:

1. Gain knowledge of facts, concepts and rules 10

calculate simple and compound interests. Understand

the technical terms related to income tax and Equated
monthly installment (EMI) and then to apply their
enhanced technical and analytical skills to calculate
income tax for different level of income tax payee and
aware about how much they have to pay each month
on a loan. They will be able to compare the results and
discuss the impact of compounding on long term
savings.

2. Have deeper knowledge of profit, loss, work, time and
distance, coding and decoding inculcate technical and
cognitive skill in solving problems related to these. Attain

procedural skill to solve real life problems related to ratios

48 \ L
plesle= /X*/lmo
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al ions. Gai
d proportions. Gain procedural and technical knowledge
0 g \ \ el y 1

solve the practical problems of height and distances

using concepls of trigonometry.

3. Altain technical and cognitive skills to analyze and solve
numerical based on the concept of sequence and series,
Arithmetic ~ Progression,  Geometric Progression,

permutation and combination.

4. Develop cognitive skill to analyze the results of a sample
using measures of central tendency and graphical
representation (pie charts, frequency polygons, ogive). To
design and conduct a survey on a relevant topic of their
choice (e.g., favorite leisure activities, dietary habits, etc.).

Have procedural knowledge to solve linear prograrnmii\

problems used in everyday life.

Credits Theory Practical Total J

2 - 2|

Contact Hours 2 * 2 J
15

Internal Assessment Marks 15 -

35 - 35

3 Hours 3 Hours
Part B- Contents of the Course

| set 9 questions asking two questions from eac
ning outcomes (CLOs) into consideration. The
ering entire syllabus. The
the

End Term Exam Marks

Examination time

Note: The examiner wil h unit and one

compulsory question by taking course lear
stion (Question No. 1) will contain 7 parts cov
pt 5 questions, selecting one question from each unitand

ﬂ
pteele—
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compulsory qué
examinee will be required (o attem

compulsory question.

S



[ Contaq ™,

Unit Topics Hours \

I Simple interest, Compound interes

(EMI), Dircct tax calculation.

II Profit and loss, Work, time and distan

Mensuration for practical purposes.

, Equated monthly inst

Ratio and proportion, Trigonomelry and

allment 8

ce, Coding and Decoding,

its applications,

I

I Sequence and series, Arithmelic  progression,

progression, Permutation and combinations (simple probl

Geometric | 8

ems).

vV Mean, Mode, Median, Standard deviation, Variance. Bar graphs,

(LPP): Graphical solution.

Pie charts, Frequency polygons, Ogive.

Linear equation in two variables. Linear programming problems

Suggested Evaluation Methods

Internal Assessment:

> Theory 15

Class Participation: 4

Seminar/presentation/assignment/quiz/class test etc.: 4 Written examination

Mid-Term Exam: 7

End Term
Examination:
Theory 35

Part C-Learning Resources

Recommended Books:

1. R.S. Aggarwal (2022). Quantitative Aptitude. S Chand & Com imi i
fiag : pany Limited, New Delhi.
2. Jaikishan & Premkishan (2022). How to Crack Test of Reasoning in All Competitive

Exams. Arihant Publications.

o L

publications.

o

A. Guha (2020). Quantitatiw:' Aptitude ( 7" Edition). Mc Graw Hill Publications
R. V. Prayeen (2016). Quantitative Aptitude and Reasoning (3" Edition). PHI .

glgh ;Aigarwall (%018). A Modern Approach to Logical Reasoning . S. Chand
garwal (2019). How to Crack Test of Arithmetic. Arihant Publication.s
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£

Subject

Semester

Session: 202425

Part A-Introduction

—

Mathematics

—

111

Name of the Course

Calculation Skills with Vedic Mathematics-11

Course Code

B23-SEC-303

(if any)

Course Type: SEC
(CC/MCC/MDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VAC)
Level of the course 100-199 \
Pre-requisite for the course NA

|

Course Learning Outcomes(CLOs):

CLO 5 is related to the practical
components of the course.

After completing this course, the learner will be able

to:

1. Gain the knowledge to perform multiplication,

division, HCF, LCM
polynomials using Vedic Sutras.

and factorization of

. Have the procedural knowledge to apply Vedic

sutras to solve linear equations, quadratic

equations and simultaneous equations.

. Have the knowledge and understanding of the

concepts of Vedic Geometry and Trigonometry.
Attains the cognitive and technical skills to

use Vedic sutras and upsutras for solving
Algebra, Calculus and Geometry problems with
speed and accuracy.

Theory

Credits

1

o
2

Practical \ Total

ﬂz

4 51 ; )
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Part B-Contents of the Course
Instructions for Paper- Setter

Note: The examiner will set 9 questions asking two questions from each unit apg One
compulsory question by taking course learning outcomes (CLOs) into consideration The
compulsory question (Question No. 1) will contain 7 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unit and the

compulsory question.

Unit Topics Contact
Hours

l Contact Hours 2

I Internal Assessment Marks 15

{ End Term Examination Marks 35

I Examination Time 3Hrs

l Max. Marks:75
|

I Multiplication (Quadratic expressions of single variable), 8
Urdhwatirygbhyaam Method, Combined Operations.
Division and Factorization: Division (Divisor: Linear
expression of single variable), Factorization (Quadratic
and cubic polynomials of two variables) , Factorization
of quadratic polynomial containing more than two
variables.

I Solution of Simple Equation, solution of linear equation in one 8
variable, solution of linear equations in two variables, solution
of quadratic equations,

Solution of simultaneous equations.

11 LCM and HCF of polynomials. Concept of Baudhayana Number 8
(BN), BN of an angle, Multiplication of a constant in a BN, BN of!
complementary angles, BN of sum and difference (e £ pB)ofan
angle, BN of halfangle.

7QV PR
b

[L{ 52
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Pyl‘hagmean triple, Trigonometric relation for half, twice and
thrice of angle, sum, difference of angles using triples

Vedic Geometry: Angle between two lines, perpendicular
distance of line from a point.

—
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H »
The examiner will set

/ practical __
: 4 questions at the time of practical _N

rse learning outcomes (CLOs)

ee will be required t

¢ done on the basi

n by taking cou

tion. The examin

cami hatio
cX it i SOlve 2

-1 considera
nic . of

evaluation will b

_voce and written examinat1on.

questions. The
practical record, viva
to the following

ing- tions related
e d of those will be

Problem Solv
be solved and recor

problems will _
maintained 10 the Practical Note Book:

1. Multiplication of algebraic poly

2. Division of two polynomials.
3. Factorization of quadratic and cubic

polynomials intwo Or more than two

nomials.

variables.
L.CM and HCF of algebraic expressions.

5. Solution of linear equations of one
and twovariables.
Solution of quadratic equations.

Solution of simultaneous equations.
Trigonometric relation for twice of an gle.

. Trigonometric relation for thrice of angle.
10. Sum and difference of angles using triples
11. Angle between two straight lines.

12. Perpendicular Distance of line from a point.

O 003

Suggested Evaluation Methods
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Internal Assessment:

> Theory 15 End Term
° glass Participation: 4 E;amm;ttli:c:‘r:}' "
° ; ; .
. N;!.mmar/ pPresentation/assignment/quiz/class test ctc.: 4 Written
id-Term Exam: 7 Examination
> Practicam 5 » Practicum 15
° Class Participation: {:ggcm\i?;gé: e
° Se‘mmar/DemonstrationNiva-vocc{Lab records elc.: 5 cxarf;inatioﬂ-
. Mid-Term Exam:
Part C-Learning Resources
Recommended Books:

1. U. S. Patankar and S. M. Patankar (2018). Elements of Vedic Mathematfcs._'I'I'U Press.

2. V.Singhal (2014).Vedic Mathematics for all ages. Motilal Banarsidas_ Pu-bhshers.

3. R.K.Thakur (2013).The Essentials of Vedic Mathematics. Rupa Publications. New
Delhi.

4. P. Tiwari and V.K. Pandey (2012). Vedic Mathematics - Modern Research Methods.
Campus Books International.

S. K. Kapoor (2006).Vedic Geometry Course. Lotus Press. ) o
A. Gupta (2004). Power of Vedic Mathematics with Trigonometry. Jaico Publishing

House. ' . "
7. S.B.K. Krishna Trithaji(1990). Vedic Mathematics. Motilal Banarsidas,

o

New Delhi.

39
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SEC-3

-

Session: 2024-25

/

Part A — Introduction

s

/ Subject

/ Mathematics

LScmcster

/ 11

/ Name of the Course

{ Learning MATLAB Skills

LCourse Code

} B23-SEC-324

|
CourseType: SEC
(CC/MCC/MDC/CC-
M/DSEC/V OC/DSE/PC;‘AEC/VAC)
/ Level of the course / 200-299
NA

Pre-requisite for the course (if
any)

Course Learning Outcomes(CLOs):

After completing this course, the learner will be able to:
1. Gain theoretical knowledge about memory and
file management, basic flow controls, MATLARB
program development environment that will help
to develop programming skills and techniques to
solve problems.
2. Have procedural and technical knowledge
matrix generation, MATLAB,
graphic features and jts applications,

3. Gain procedural knowledge of MATLAB in

required for

s

MM
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Providing skill for solving polynomial algebraic

and transe ; .
' transcendental equations, system of linear

Cquations, ordinary differentjal equations used in
interdisciplinary fields.

Have knowledge of tools in MATLAB used for

numerical differentiation, numerical integration
and to learn cognitive and technical skills
required for application of these in analysis of
various economical, commercial, and statistical

problems.

ICLO 5 is related to the practical 5. Develop cognitive and technical skills to use

component of the course. MATLAB tools in solving various data handling

problems related with multidisciplinary subjects

and bridge the skill gap. Learn tools and built in
functions of MATLAB/Scilab in solving stated
problems. Learn technical skills and understand

how to analyze all the results graphically in a very

easy manner.
Credits Theory Practical Total
2 1 3
{ Contact Hours 2 2 4
[ Internal Assessment Marks 15 5 20
) End term Examination Marks 35 20 55
Examination Time 3 Hours 3 Hours

Max. Marks:75

Part B - Contents of the Course

57 N |:~/7D\’"
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Note; The

compulsory
compulsory
examinee W

compulsory

L _ _  —

Unit

uestions

examiner Wil set 9 4

question by taking cours

question (Question No. 1) wil

ill be required (0 attempt 5 questions, 5t

questiml.

acki wo questions from each yp;
asking q - unit
e learning outcomes (CLOs) into COﬂSide[auon My
| contain 7 parts covering entire syllapyg T\:
4

gelecting one question from each unit apq W
e

e

Topics

Contact
Hours

quitting a MATLAB session, Desktop

environment: command window,

Introduction, starting and
tools and development
command history window, work space current directory, edit

window, figure window, help feature. Types of files, Platform

dependence, Search path.
Control flow and operators, Hierarchy of operations, built in

functions, Round off functions, controlling command window

input and output.

II

Matrix generation, Array operations: Matrix arithmetic
operations, Array arithmetic operations, transposing a matrix

2
reshaping matrices, concatenating a matrix, special matrices viz

eye, zeros, ones, rand, randn, diag, diag etc., vector generation

using linspace, logspace.

I

Basic plotting: creating simple plots, adding title, axis label, and
annotations, multiple data in one plot, specifying line style and

gu :1; l[L EdJ 1 Illc‘ja Slllg fl'ln'c‘:IOIl to edlt

gr l:E ”IE p C C ltilllall Itlultx lE

In one figure, visualizing functions of two

and surface plots, variables: mesh

il 58 AA ;“P\"
Aleet

(¥ Scanned with OKEN Scanner



\‘ e [Lrlng : .___I {.__] ’—“-]n;i-a-l ,. _p.t _I _n{_ _m_ i_’]_l — _________F\
. €

t clr‘fl'”l’lll(]”,
CIIL,

inlcgr“[ion (using MATLAR polynomial

diffcmmhﬁon ‘ command), polynomial
(using MATIA B command), Evaluation of
polynomials,

—_—

59

(¥ Scanned with OKEN Scanner



in

10.
HE B

12

The exX

exami

two problems.

practic

program.

The following practicals will be done using MATLAB/
SCILAB software and record of those will be

maintained in the

Practical

aminer will set 4 4
rse learning outcomes (CLOs)

nation DY taking cou

ation. The examinee will be required to solve

to consider :
The evaluation will be done 0D the basis of
\l record, viva-voce, write up and execution of the

practical note book:

Practical to demonstrate components in

MATLAB/SCILAB environment.
Practical to demonstrate

MATLAB/SCILAB environment.
to demonstrate

tool boxes in

Practical windows in

MATLAB/SCILAB.
Program to generate odd/even numbers.
Practical to demonstrate basic matrix operations

(addition, ~ subtraction, multiplication,  transpose,

determinant, concatenation etc.).
Practical to find inverse of a matrix using built-in

function.
Practical to find roots of an equation using built-in

function.
Practical to add title, axis labels, line style, color,
annotations etc. to a figure/graph.

Practical to demonstrate integration and
differentiationscommands.
E];ractical problems for solving differential equations

ractical to demonstrate integrati i at

on and differentiati

e tiations
Practical Problems for solving differential equations.

i NAwPb
a A/
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—

Suggested Evaluation Methods

I;fefi‘ﬂ:] Assessment:
eory 15 E
. ) L ‘nd Term
: géas? Participation: 4 Examination:
mmar/presemation/assignment/quiz/class test etc.: 4 ?35 Theory
Written

® Mid-Term Exam: 7

> Practicum 5

Examination
» Practicum 20

e Class Participation:
Lab record, viva-
voce, write up and

e Seminar/Demonstrati i
ration/Viva-voce/Lab records etc.: 5
° Mid-Term Exam: .
s execution of the
program

Part C-Learning Resources

Recommended Books:

1. Stephan J. Chapman (2020). MATLAB Programming for Engineers (6" edition).

Cengage Learning.
017). A concise introduction to MATLAB (2™ edition). Tata

2. William Palm Lii (2
Mcgraw-Hill Education.

3. R.S.Gupta (2015). Elements of Numerical Analysis (2™ edition). Cambridge University
Press.

4. Steven C. Chapra (2011). Applied Numerical Methods W) MATLAB (3* edition).Tata
Mcgraw-Hill Education.

5. Rudra Pratap (2010). Getting S tarted with MATLAB:A quick introduction for scientists
and engineers. Oxford University Press.

6. R. K. Bansal, A. K. Goel, M. K. Sharma (2009). MATLAB and Its applications in
Engineering. Pearson Education India.

1% edition). Pearson Education

7. Dolores Etter (2008). Introduction to MATLAB 7, 1e (

India.
8. Marc E. Herniter (2000). Programming in MAT! LAB (

1** edition). Cengage Learning.

AP

N
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SEC-3 S:E’
i -25 2
Session: 2024 %
Part A — Introduction (
1
Semesler
rﬁ;”/ Quantitative Aptitude
Name of the Courst
/
Course Code B23-SEC-326 \
'ours
e e —
e
Course TY/E/IE: crcc SEC
CC/MCC/MD -
1(\4/DSEC/V OC/DSE/PC/AECN A
o)
200-299

Level of the course

Pre-requisite for the course (if [NA
any)
Course Learning Outcomes(CLOs):

After completing this course, the learner will be ableto.: .
1. Comprehend the formulation of equations for specific
mathematical problems and use mathematical skills to solve those.
2. Acquire the procedural knowledge to analyze and solve
problems related to trains, boats and streams and apply those in
real life situations.

3. To get deeper knowledge and understanding of concepts of
Simple interest, Compound Interest, Partnership and use this
procedural knowledge to perform assigned tasks of solving
suchproblems.

4. Familiarize and get acquainted with various measures of
central tendency and using cognitive skills to choose better
of these for the available data and draw the

inferences/results.
CLO 5 is related to the practical 5. Attain a range of cognitive and technical skills to analyze
component. and comprehend various numerical concepts, e.g
b "Iy

Formulation of equations, S.I. & C.L, Set theory etc. and

apply these learned skills and techniques to sol ily 1i
mathematical problems 9 ve daily life

j
i s
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accurately, logically -
’ Y and well in ¢
Credits A———— el in time,

Theory WT
W“‘*‘iﬁ;ﬁ“}*ﬁ*ﬂ :
b ]
Internal Assessment Marks 125 : 4
End Term Examination Marks 35 50 ;
Examinatiop Time 3 Hours 3 Ifours - ]
Max. Marks: 75

Part B- Contents of the Course

Instructions for Paper- Setter

Note: The examiner will set 9 questions asking two questions from each unit and one compulsor

question by taking course learning outcomes (CLOs) into consideration. The compulsory questio
(Question No. 1) will contain 7 parts covering entire syllabus. The examinee will be required t

attempt 5 questions, selecting one question from each unit and the compulsory question.

Unit Topics Contact
Hours

’ I [Linear Equations, Quadratic equations, System of algebraic| 8
equations in two variables and their applications in simple
problems.

II Time and distance: Problems based on trains, Boats and Streams, 8
Pipes and Cistern.

III | Simple interest, Compound Interest, Partnership. 8
Basic idea of set theory to solve practical problems.

IV  |Basic idea of Permutations and Combinations. Events and 8

sample space, Probability. .
Data interpretation: Raw and grouped data, Bar Graph, Pie

JChart, Mean, Median and Modﬁ.

Ve Apab @

pobestie
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Practical \

-_H—_____‘-_-_____—-—'—_ \
: : 30 i
| set 4 questions at the time of practical \

The examiner wil
arning outcomes (CLOs) into

examination by taking course le

consideration. The examinee will be required to solve 2

questions. The evaluation will be done on the basis of

practical record, viva-voce, written examination.

Problem Solving- Questions related to the following
problems will be solved and their record will be maintained in
the Practical Notebook:

1. To solve problems related to clocks.

2. To write the date of birth of your family members and
determine the day of their birth.

3. Compare the simple interest and compound interest for a
given amount deposited for fixed time at a fixed rate.

4. Problems related to upstream and downstream of boat.

5. Write down the sample space for tossing three coins one by
one and determine the probabilities of occurrence of all
possibilities of heads.

6. Problems related to partnership.

7. Draw Venn Diagram for the following

(i)Union of sets

(ii) Intersection of sets

(iif)Difference of sets

(iv) Symmetric difference

(iv) Complement of a set.

8. Draw a bar-graph for the percentage of expenditure
occurred on miscellaneous heads (atleast 5 items) for your

family income and write your observation in respect of bar-

s @Y
pegt
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graph.

9. Draw a pie-chart by taking data of problem (8).

10. Taking the annual export data for three companies for last
six years , draw a line- graph,

11. Write atleast two different practical problems related to
set theory and solve them with the help of venn-
diagram/formula.

12. Problem solving related to pipes and cisterns.

13. Problem solving related to determination of time taken
by two trains of given lengths, to cross each other, when
their speeds are given.

14. Problem solving related to permutation and combination.
15. Problems involving formulation and solution of quadratic
equations in one variable.

16. Formulation and solution of realistic problems to solve
system of linear equations.

17. Draw _the following:

(i) linear equation x =a

(i) ) linear equation y =a

(iii) linear equationa x +b y =c.

18. Draw a graph for system of equations ~ a x +by =c; d x
+ey=f (a b,c,d arereal numbers) taking suitable values
fora, b, c,d, e, f and depict the
(i)Unique Solution
(i) No Solution
(iii) Infinitely many solution.

Also state the condition for general system a x +by =c; d x +
e y = f to have all three possibilities for solution (Unique
Solution, No Solution &Infinitely many solution).

\
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e ——— ,___,________df____________x
- B :‘;ngg&‘.ﬂill‘.{l fyvaluation Methods o
_ﬂ_______.._d___.____,m__,_.a— N
— i End Term =y
lnlcf;'l:l Ass-:‘.:smcni, o \
7 Qe i »  The
{icipation: 4 o ory ”
{est etc.: 4 ritten
Examination

o (lass Par

prrscnf.at'mn,’nssignmcnl{quiz{class

e Seminarlf
e Mid-Term Exam: 7
5> Practicum 5
e Class Participation:

e Semin;‘.r;’Demonstra{ion records ete. 5

A% iva-voce/ Lab

-

Recommended Books:
1. R.S Aggarwal (2022). Quau.’imriveAprirude.
tude ( 7t Edition). Mc Graw

2. A.Guha {2020}. Quantitative Apti
3. V.Dyke.l. Rogeis and H. Adams (201 1). Fundamenta!s of

Learning.
4. AS.Tussy, R. D G
Students. Brooks Cole.
Set Theory. Dover Publications.

5. C. C. Pinter (2014). 4 Book of
6. G. Klambauer (2 086}. Aspects of calculus. Springer-Verlag.

§ Chand & Comp

ustafson and D. Koenig (2010

20

5% Practicum
Lab record, viva-
yoce, write up-

Part C-Learning Resources

any Limited, New Delni.
Hill Publications.
Mathematics, Cengage

). Basic Ma thematics for C ollege

e e

N

I-—___________--——'—'_'-'
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