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Structure for the Undergraduate Programme and Distribution of Credits (Semester System with Single Major)
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Sem  Core | Minor | Multi/inter- | Ability | SkillBasedActivities | common | Total’ ‘
(Major) | disciplinary | Enhancement | skill { Internship / Value- Credits
Discipline Courses | Courses | Enhancement/Vocational | Apprenticeship (Ap) | Added (

. Specific | | | (Language) | Courses / Projects *Non- ’ Courses | |
| Courses | i f Disciplinary (PW)/ | ‘
| | 1 | Community- ‘
\ | ‘ Engaged (CE) / ’
| | Research ,
‘ , { ‘ Project/Dissertation E
L | | /occ l |
K | c-1(6) | M-1(4) | MD-1(3) AEC-1(2) SEC(VOC)-1(3) PW/AD/CE (2) ] | 20 ﬂ
[2 | C-2(6) | M-2(4) | AEC-2(2) VAC-1(2) |20
' C-3(6) | | ‘

(Students exiting the programme after securing 40 credits will be awarded UG Certificate in the relevant Discipline/Subject, p%\}ided they secure an
additional 5 credits in skill-based vocational courses offered during the summer term or internship/apprenticeship in addition to 5 credits from skill-
based courses earned during the first year.)
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1. K. B. Datta: Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd. New Delhi
2000.

2.S. L. Loney: Plane Trigonometry. Part II: Analytical Trigonometry, Math Valley, 2019.
3. Gerard G. Emch, R. Sridharan, M. D. Srinivas: Contributions to the History of Indian
Mathematics, Hindustan Book Agency, Vol. 3, 2005.

4. Bharati Krsna Tirthaji Maharaja: “Vedic Mathematics”, Motilal Banarasidas Publisher,
Delhi, 1994.

5. Udayan S. Patankar & Sunil M. Patankar: Elements of Vedic Mathematics, TTU Press,
Tallinn, 2018.

6. Sandor Molnar & Ferenc Szidarovszky: Introduction To Matrix Theory: With
Applications To Business And Economics, World Scientific Publishing Co Pte Ltd., 2002,
7. Terry H. Wesner: Trigonometry with Applications. Brown (William C.) Co., U.S. 1996.
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wavan and P KL Mital: A Textbook of Matrices, S. Chand Publishing, 2010.
s Prasad: A Text Book on Algebra and Theory of Equations, Pothishala Pvt.

3 N Jacobson: Basic Algebra Vol. Tand 11 W, H. Freeman, 2009.

11 S puther and 1. B. S, Passi: Algebra Vol. | and 11. Narosa Publishing House, 1997.

5. P Balic Higher Trigonometry. New Age International Publications, 2023.

¢ Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia

2 31 Thakur, R.S. Chandel. R.S. Rathore: Algebra and Trigonometry, Ram Prasad and
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BACHELOR IN SCIENCE (B.Sc. I Semester, Major - I)

Part A : Introduction

Program : Certificate Class: B.Sc. Semester: | Session: 2025-2026
Course

Subject: Mathematics |

Course Code

Course Title ~ Algebra and Trigonometry

Course Type | Core Course (Major — 1)

Pre- -requisite (if any) ~ To study this course, a student must have
had the subject Mathematics in class 12th .

BlOL| | —

S Course Learning | The course will enable the students to:

Outcomes (CLO) ]. Understand the Vedic algebra.

2. Recognize consistent and

inconsistent systems of linear

equations by the row echelon form
of the augmented matrix, using the
rank of matrix.

To find the Eigen values and

corresponding Eigen vectors for a

square matrix.

4. Recognizing and understanding
different types of equations,
including linear, quadratic, cubic,
and higherdegree polynomials.

5. Solve problems involving angles and
distances in circular motion and
oscillatory phenomena, using
circular functions to model real-
world behavior (e.g., waveforms,
pendulums).

6. Use hyperbolic functions to model
problems in areas like fluid
dynamics, electrical circuits, or
special relativity.

(O8]

6 Credit Value Theory: 6

7 Total Marks Max. Marks: 30 + 70 | Min. Passing Marks:
35

Part B: Content of the Couxse
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Total Lectures:90 hours

| Module |

Topics S

1

Indian Knowledge System:
1.1 Contribution of Indian Mathematicians in Algebra and
Matrix
1.1.1Bhaskaracharya’sll
1.1.2 Brahmagupta
1.1.3 Mahaviracharya
1.1.4 Narayana Pandit
1.2Vedic Algebra
1.2.1 Algebraic Multiplication
1.2.2 Algebraic Division

11

Algebra -

2.1 Rank of a Matrix

2.2 Echelon and Normal form of a Matrix
2.3 Eigen-Values

e

Total No. of Lectures (in hours per week): 3 hours per week

I
~_No. of Hours |

10

15

2.4 Eigen-Vectors

I11

3.6 Solving linear equations up to three unknowns
I\

Algebra - I

3.1 Characteristic equations of a Matrix

3.2 Cayley Hamilton theorem

3.3 Application of Cayley Hamilton theorem to find the
inverse of a Matrix.

3.4 Application of Matrix to solve a system of linear equations
3.5 Theorems on consistency and inconsistency of a system of
linear equations

15

Algebra - 111 4.1 Root of an equation 4.2 Synthetic Division
4 3 Relation between the Roots and the Coeflicients of an
Equation 4.4Descarte's rules of Signs

15

Trigonometry - I

5.1 De-Moivre's theorem

5.2 Extraction of roots of a complex quantity
5.3 Expansions of sin nf, cos n@ and tan n0

VI

15

Trigonometry - I

6.1 Circular Functions

6.2 Hyperbolic Functions

6.3 Inverse Circular Functions
6.4 Inverse Hyperbolic Functions

15
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05

Case | Industrial Applications:

| Study/ | L Applications of Matrices to solve the problems related to
\etivity | Industries. Business and Economics.

2. Applications of Trigonometry to solve the problems related

Keywords: .
\'edic algebra, Rank of a Matrix. Characteristic equations of a Matrix, Root of an equation,
| e-voivee's theorem. Circular Functions, Hyperbolic Functions, Industrial Applications.

Part C - Learning Resources -
~ text Books, Reference Books, Other Resources
suzvosted Readings:

tooks:
L B. Datta: Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd. New Delhi

I 2000.
| 2 =.L.Loney : Plane Triconometry. Part I1: Analytical Trigonometry, Math Valley, 2019.
|

Gerard G. Emch. R. Sridharan. M. D. Srinivas: Contributions to the History of Indian
“lathematics. Hindustan Book Agency, Vol. 3. 2005.
1. Bharati KrsnaTirthaji Maharaja. *Vedic Mathematics”. Motilal Banarasidas Publisher,

| Delhi, 1994.
{ 5. Udayan S. Patankar& Sunil M. Patankar: Elements of Vedic Mathematics, TTU Press,
Fallinn 2018.
¢ Sandor Molnar { Author). Ferene Szidarovszky: Introduction To Matrix Theory: With
\pplications To Business And Economics, World Scientific Publishing Co Pte Ltd.,
2002.
ferry H. Wesner: Triconometry with Applications.Brown (William C.) Co.,U.S. 1996.

CE g vy Rty e 344?},1

| N — —
Reference Books: 7 -
I shanti Narayan and P K Miual: A Textbook of Matrices. S. Chand Publishing, 2010.
2. Chandrika Prasad: A Text Book on Algebra and Theory of Equations, Pothishala Pvt.

- Lid.. Allahabad, 2017.

. N. Jocobson: Basic Algebra Vol. [ and II, W. H. [Freeman, 2009.

1.5, Luther and I. B. S. Passi: Algebra Vol. [ and 11, Narosa Publishing House, 1997.
NP Bali: Higher Trigonometry. New Age International Publications, 2023.
G |:};i‘=l1l.llibllllSlel Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
Publishing House. 1902, ’
A0 Thakur, RS, Chandel. R.S. Rathore: Algebra and Trigonometry, Ram Prasad and
SOTis,

S8 LK Pathak, Alecbra and Trigonometry, Shiksha Sahitva Prakashan.
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Sucsested Digital Piatforms Web links:

hips//epgp.inflibnet.ac.in hllps://l‘rccvideoleclurcs.com/univcrsily/iit-roorkee
hirps:/Avww.eshiksha.mp.gov.in/mpdhe Suggested Lquivalent online courses:
hitps/mptelac.in/courses/111107112/ hllps://nplel.uc.in/courses/l2210401 8

hitps/mptelac.in/courses/111/101/111101080/ R

S

Part D: Assessment and Evaluation

Suvoested Continuous Evaluation Methods:

vicimum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks

University Exam (UFR): B 70 Marks B

Total Marks: 30 |

iornal Assessmeni:

Ly L\ll’xillll()ll;sgg!pl)l'k‘iICHSi\'L‘ Evaluation (CCE)
i wiernal Assessmient: | Scetion (A) : Objective type Questions
Ui ersity Exam Section Section (B) : Short Questions
fime: 03.00 Hours Section (C) : Long Questions

Total Marks: 70
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‘ I. Gorakh Prasad: Differentia| Calculus, Pothishalag Private Ltd.,
/ Allahabad, 2016.

! 2. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad,
2015.

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

Pvt. Ltd. Allahabad, 1990.

Marvin L. Bittinger, David J. Ellenbogen, Scott J. Surgent: Calculus

and its Applications, Pearson, 2011.
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Absos Al Shaikh and 'Séa»njib Kumar Jané: Vector Analysis with
Applications, Narosa Publishing House, 2009.

Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to
the History of Indian Mathematics. Hindustan Book Agency, Vol. 3,

2005.

. Bharati Krsna Tirthaji Maharaja, “Vedic Mathematics”, Motilal

Banarasidas Publisher, Delhi, 1994.

Sneha Amit Vaidya: The Contribution of Vedic Mathematics in Advance

Calculus, https://shodhganga.inflibnet.ac.in/, 2019.

9. Ay wou fEdy 9 e B gEdn
qEd:
N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
1. Murray R. Spiegel: Vector Analysis, Schaum Publishing Company,
New York, 2017.
2 Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu

Mathematics, Asia Publishing House, 1962.

Larry J Goldstein, David | Schreider, David C Lay, Nakhle H

p.l

Asmar: Calculus and Its Applications, Pearson Education, 2012.

4. H.K. Palhak, Calculus and Vector Analysis, Shiksha Sahitya
Prakashan |

5. B .R. Thakur, Dr. R.S. Chandel, Dr R.S. Rathore, Calculus and
Vector {\nalysis, Ram Prasad and Sons
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| Program: Certificate

Course

ST. ALOYSIUS COLLEGE (AUTO), JABALPUR
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DST-FIST supported

Department of Mathematics

Class: B.Sc. I Semester Minor — 1

Part A : Introduction

Course Code

B SUb_]CCl ‘Mathematics

Class: B.Sc. { Semester : [

Session: 2025-2026

4= Lo [J‘——

Course Title
Course Type
Pre-requisite (if any)

Basic Calculus and Vector Calculus

Minor - 1

To study this course, a student must have

had the subject Mathematics in class 12th .

AN ‘

Course Learning
Outcomes (CLO)

Credit Value

The course will enable the students to:
I. Understand the differentiation and
integration by Vedic approach.

(3]

Mathematical
different
reference.

(O8]

coordinate

Sketch curves in a plane using its

the
of

properties in
systems

Usingthe derivatives in Optimization,

Social sciences, Physics and Life

sciences etc.

4. Learn to differentiate vector-valued
functions with respect to scalar

variables.

5. Develop a strong understanding of
the gradient, divergence, and curl as
key operators in vector calculus.

6. Develop an intuitive understanding
of how the concepts of vector
calculus relate to real-world physical

phenomena.

Theory: y: 4 4

Total Marks

Max. Marks: 30 + 70

Min. Passing Marks:
o)
35

Total No. of Lectures (m hours per week): 2 hours per week
Total Lectures:60 hours

Part B: Content of the Course

Module

Topics

No. of Hours

I Indian Know ledge System:
1.1 Contribution of Indian Mathematicians in Cd]CUlLIS
1.1.1 Aryabhata

v A n?

10
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1.1.2 Madhava 1
1.1.3 Jyeshthadeva
1.2 Vedic Calculus
1.2.1 Differentiation using DhvajaGhataSttra
1.2.2 Successive Differentiation using Urdhva
TrivagbhyamSatra
1.2.3 Derivative of the division of two polynomials using
Urdhva- TriyagbhyamSutra
1.2.4 Integration by using EkadhikenaPtrvenaSutra
1.2.5 Integration based on partial fraction using
ParavartyaYojayetSutra
1.2.6 Integration of the product of two functions using
Urdhva- TriyagbhyamSutra
1.3 Vedic Approach to Areas under Curves - N
| Differential Caleulus: 15
% 2.1 Successive differentiation
|

! 2.1.1 Leibnitz theorem
2.1.2 Maclaurin’s series expansion
2.1.3 Taylor’s series expansion
2.2Basic Concepts of Partial Derivative of two and three
variables
2.3 Asymptotes
2.3.1 Asymptotes of algebraic curves
2.3.2 Condition for Existence of Asymptotes
2.3.3 Parallel Asymptotes
2.3.4 Asymptotes of polar curves
2.4 Curvature
2.4.1 Formula for radius of Curvature
2.4.2 Curvature at origin
, 243 Centre of Curvature
111 | Integral Calculus: - 15
3.1 Integration of transcendental functions
3.2 Reduction formulae
3.3 Definite Integral
3.4 Double and Triple Integral
Y Vector Calculus: 7 15
4.1 Vector differentiation
4.1.1 Rules of differentiation
4.1.2 Derivatives of Triple Products
4.2 Gradient. Divergence and Cur]
4.3 Directional derivatives
4.4 Vectlor Identities |

s
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4.5 Veclor Integration - R

Case | Industrial Applications: - ' 05

study/ 1. Applications of Calculus to solve the problems related
to Industrics. Business and Economics.

2. Applications of Vector Calculus to solve the problems

S R —

| related  to Industrics and real world. - -
Keywords:

artial Differentiation, Asymptotes, Curvature,

n, Vector integration. |

lic Calculus. Successive differentiation, P

VG

' Definite Integral, Double and Triple Integral. Vector differentiatio

B S Part C - Learning Resources R
‘Text Books, Reference Books, Other Resources

1 Suggested Readings:

| fext Books:

‘ Gorakh Prasad: Differential Calculus, Pothishala Private Ltd., Allahabad, 2016.
2 Gorakh Prasad: Integral Calculus. Pothishala Private Ltd., Allahabad, 2015.

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

Allahabad. 1990.
Marvin L. Biuinger. David I

| Applications, Pearson. 2011
Absos Ali Shaikh and Sanjib Kumar Jana: Vector Analysis with Applications, Narosa

1
i

Ellenbogen. Scott J. Surgent: Calculus and its

Publishing House. 2009,
Gerard G. Emch. R. Sridharan and M. D. Srinivas: Contributions to the History of

(ndian Mathematics. Hindustan Book Agency. Vol. 3. 2005.
Bharati KrsnaTirthaji Maharaja, “*Vedic Mathematics™, Motilal Banarasidas Publisher,

Delhi, 1994.
Sncha Amit Vaidya: The Contribution of” Vedic Mathematics in Advance Calculus,

O

lmps://shodhganga.inﬂibncl.uc.in/. 2019.
G o ure R e sagd) Al Yk

Reference Books:
[ N, Piskunov: Differential and Integral Calculus. CBS Publishers, 1996.
| : :\hxrru_xi R. Spicael: Vector Analysis, Schaum Publishing Company, New York, 2017.
3. Bibhutibhusan Datia and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
" Publishing House. 1962,
1 i 1 Goldstein. David 1 Schieider, David C Lay. Nakhle H Asmar: Calculus and Its
vpplications, Pearson Education. 2012.
| = t1LK. Pathak. Calculus and Vector Analysis. Shiksha Sahitya Prakashan
615 R, Thakur, Dr. R.S. Chandel. Dr R.S. Rathore. Calculus and Vector Analysis, Ram

| Prasad and Sons
|
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ooested Digital Platforms Web links:
(=: epep.inflibnet.ac.in https:/freevideolectures. com/university/iit-roorkee

hipst www.eshiksha.mp.gov.in/mpdhe
Sussested Equivalent online courses: https:/nptel.ac. in/courses/111106146/
‘nptelac.in/courses/122102004/L02 hutps:/nptel.ac. in/courses/11 11/101/111101080/ |

U
Part D: /\\scssnwnl and Iy alu.ltlon I
soested Continuous Evaluation Methods:
sanimum Marks: l()()
Continuous Comprehensive Evaluation (CCE): 3 ) Marks
 niversity Exam (ULE): 7() Marks .
Pniernal Assessment: Total Marks: 30
( ontinuous Comprehensive Evaluation ( CCE) I
t:xternal Assessment: | Section (A) : Objective type Qucsuons Total Marks: 70
{ miversity Exam Section ' Section (B) : Short Questions
Fime: 03.00 Hours ' Section (C) : Long Questions I
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| RIGRARE
1. R. M. Somasundaram: Discrete Mathematical Structures, PHI
Ltd., 2003.
2. Samar Ballav Bhoi: A Text Book of Logic and Sets, Educreation, P
2018.
3. Ganesh: Introduction to Fuzzy Sets and Fuzzy Logic, Prentice Hall India
Learning Private Limited, 2006.

Learning Pvt.

ublishing,

4. Rosen H: Discrete Mathematics and its Applications, McGraw Hill Education,
2017.

5. Lotfi A Zadeh and Rafik A Aliev: Fuzz
Scientific Publishing, 2018.

6. T wiwr foed) arey 3rmeaft Y gy

Fogs qEad:
1. Ajit Kumar, S. Kumaresan, Bhaba Kumar Sarma: A Foundation Course in

y Logic Theory and Applications, World

Mathematics, Alpha Science International Ltd, 2018.
- T =Rk Titernational Ltd, 2018.
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R. P Grimhld‘i, Di's'<v:rrele Ma(hématics ariud'Combin

atorial Mathematics,
:on Education, 1998.
in-Pa

-Paul Tremblay, R

Manohar: Discrete Mathematical Structures with
sications to Computer Science, McGraw

Hill Education, Ist edition, 2017.
ilirand B. Yuan: Fuzzy sets and Fuzzy logic, Pearson, 2015.
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PartA: IntroaL;:tEm‘

| Prdgram:be?ﬁﬁc@?e Course Class:B.Sc. f@amester

Session: 2025-2026

Subject: Mathematics

L1 ‘Course Code -
N — o
2 Course Title Mathematical Logic
=S o ~_ T - B i~ o e » . .
3 " Course Type Multi/Inter Disciplinary

| Do T » D —
| 4 [ Pre-requisite (ifany)

‘ —
f S | Course Learning

| Outcomes (CLO)

|

Open for all
At the (ﬁo?this course, the students will be able to:

1. Using the principles of logic to distinguish between

sound and unsound reasoningin discourse of

| | } everybody.

| j ( 2. Construct truth tables forlogicalexpressions; test

J | Statements for logical equivalence and represent

I‘ / mathematical Statements in the language of predicate
/ | ‘ language.

| 3. Using the appropriate set theoretic concepts,

1 ‘ thinking process, tools and techniques in the solution

/ to various conceptual or real-world problems.

6 Credit Value Theory: 3 ——

7 TotalMarks | Max. Marks: 100 Min. Passing Marks: 35

ol

_PartB Corite‘nt of the Course I

TbtélANo.Bf L';Etllrgg (in hours per week): 5 hou;gif)er week

Total Lectures:45 hours

Module ) Tobics B B

\‘ | | lﬁdian Knm;vl;dig?s-yge‘r;{ o
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| 1.1 Basic concep'txs'af M\aﬁlemait'ical Logic in ancierniti B

} India

1.2 Panini’s Logical Structure
1.3 Avaktavtakta

[4 Navya-Nyaya Logic

‘\ Language of Mathematics:
" 2.1 Propositions and Truth table
| 2.2 Negation, Conjunction and Disjunction 2.3
Implications and Double implication.
2.3 Implications and Double implication
2.4 Bi-conditional propositions
2.5 Contrapositive Implication and converse
| 2.6 Contrapositive and inverse propositions

J\; 2.7 Tautology and Contradiction
2.8 Logical equivalences

2.9 Predicates and quantifiers
2.10 De-Morgan Law

3.1 Language

3.1.1 String

3.1.2 Length of String

3.2 Phrase Structure Grammars

3.2.1 Derivation

3.2.2 Language of a Grammar

3.3 Types of Grammar and Languages
3.3.1 Type-3 Grammar

3.3.2 Type-2 Grammar

3.3.3 Type-1 Grammar

3.3.4 Type-0 Grammar

3.3.5 Type-i Language

Fuzzy Logic:

4.1 Introduction to Fuzzy Logic

4.1.1 Fuzzy Propositions

4.1.2 Logical Connectives in Fuzzy Logic
4.1.3 Types of Fuzzy Propositions

4.2 Comparison with Classical Logic
4.3 Applircatjogsqui@;z_x Logic

15

10

10
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] A.Aj\dvantargerssfiFiuﬁziz;/Tgic‘

| Case / 1 Applicationsofmathematicallogictosolvedreél

| Study J world problems,
( | 2. 2. Applications of Fuzzy logic to solved real world
| ~__problems.

Keywords/ Tégs: Paml"s Logical Structuré,r Navya-Nyaya Iogic,
Logic, Formal Language, Fuzzy

VP;thiCZ- [é;ﬁng Resources
Text 'Bio'ol:s, Reference Bboks, Other Resouirc';sv B

SuggesteraReadings:

Text Books:

1. R. M. Somasundaram: Discrete Mathematical Structures, PHI Learning Pvt.

Ltd., 2003.

2. Samar Ballav Bhoi: A Text Book of Logic and Sets, Educreation Publishing,

2018.

3. Ganesh: Introduction to Fuzzy Sets and Fuzzy Logic, Prentice Hall India

Learning Private Limited, 2006.

4. Rosen lI: Discrete Mathematics and its Applications, McGraw Hill Education,

2017.

5. Lotfi A Zadeh and Rafik A Aliev: Fuzzy Logic Theory and Applications, World

Scientific Publishing, 2018.
| 6. HECRI f=e Ty Sraprerh &) g |
| e

Ra%rence Eéoké:
1. Ajit Kumar, S. Kumaresan, Bhaba Kumar Sarma: A Foundation Course in
Mathematics, Alpha Science International Ltd, 2018.

2. R. P. Grimaldi, Discrete Mathematics and Combinatorial Mathematics,
Pearson Education, 1998.

3. Jean-Paul Tremblay, R Manohar: Discrete Mathematical Structures with
Applications to Computer Science, McGraw Hill Education, Ist edition, 2017.
4.G. J. Klir and B. Yuan: Fuzzy sets and Fuzzy logic, Pearson, 2015,

| R |
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Suggested Dig}fél Platforms Web links:
www.eshiksha.mp.gov.in/mpdhe
Suggested Equivalent online courses:

enac.an/courses/m111/106/111106052/

dtel.ac.in/courses/108104157

Part D: Asseséhéni and Eivalruiatic;n

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
7 University Exam (UE): 100 Marks
internal Assessment: {S~eao_r71 (A) }‘égjéctilg Type Questions Total
|
University Exam Section “ Section ( B) : Short Questions M::;I;s'

fime: 02:00 Hours | . .
; Section (C) : Long Questions




—

Program: 2-Year

1 Cdurse Code
2 a Véahrséﬂﬂtle
3 Course Tybe
4 Pre—reduisite (if any)

S Course Learning
Outcomes (CLO)

Class: Post-Graduate I-Year
(Semester-1)

Part A: Introduction

Year 2025 | Session: 2025-2026

Subject: Mathematics

Foundational Skills for Career Success (Theory)
VAC (3HM/EESC) '

To study this course, a student must have had the
subject Mathematics at Degree level (3 Year Degree
Ccourse).

The course will enable the students to:

1. Use appropriate tone, pitch, and language based on
audience and purpose.

2. Interpret body languag::, facial expressions, and
gestures accurately.

3. Analyes sentence components to improve grammar
and clarity.

4. Conduct a personal SWOT (Strengths, Weaknesses,
Opportunities, Threats) analysis.

5. Develop strategies to stay motivated and maintain a
positive mindset.

6. Understand the functicns and features of common
presentation software (e.i3., PowerPoint, Google Slides).
7. Insert and format text nsing headings, bullet points,
and styles.

8. Integrate animations, transitions, and multimedia
(audio, video) into presentations. M

6 Credit Value

2 Credits

7 Total Marks

Max. Marks: 40+60 | Min. Passing Marks: 40

Part B: Cont(;;c of the Course

Total No. of Lectures (in hours per week): 5 hours pef week

Total Lectures:75 hours

|| Indian Knowledge System:
Gurukul Discipline & Time Management, Natyashgstrg
Critical Thinking, Panini's Ashtadhyayi - Communication. |

Topics No. of
Lectures

- | ] 02




ST. ALOYSIUS’ COLLEGE

I\B Al l’l l{ (MADIIY/\ l’R/\I)LSH)

' lll\'(::- 814 00)
with Pot x.ml for Fxcellence (€}
ST Supported & Star College S
Ram Durgavau Vishwavid Jal r(MP)
ur (MP)

Part B: Content of the Coursij

Total No. of Lectures (in hours per week): 5 hours per week

'\ Total Lectures:75 hours ‘
| Module | o ﬂﬁ&sr No. of

\ Lectures

|l o o
- b |Indian Knowledge System: 02

Gurukul Discipline & Time Management, Natyashastra
Critical Thinking, Panini's Ashtadhyayi - Communication.

Communication Skills: Verbal Communication,

. Communication, active Listening, Writing Skills: Parts of
Speech Sentences. Self-management Skills: Strength

i ! | and Weakness Analysis, Motivation and Positive Attitude,

| Result Orientation, Self-awareness. Non-Verbal 14

| Editing, SWOT Activity, Case Study Analysis, ' "Who Am 17"

l Exercise.
|

‘
|
e
\ l Suggested Activities: Practice mock interviews, Peer
|
\

Informatlon  and Commumcatlon Technology Skills:

| | ‘ Presentation Software, Opening, Closing, Saving and 14

‘ i Printing @ Presentation, Working with Stides and Textina

\ Presentatlon Advanced Features used in Prewn/_
suggested Activities: Presentation Basics Relay, Slide
' Design Challenge, Createa Tutorial Presentation.

| i . - /__//
E Keyword:s/ Tags: Communication Skills, Self-management Skills, ICT Skills.

‘ — -

V\/
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DEPARTMENT OF MATHEMATICS
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\ [ ALOYSIUS’ COLLEGE

B/\I PUR (MADHY/\ PRADESH)

O HY Avenomous Reaceredited A=+ Grade L MAAC (CGPA 3.58/4.00)
i : Ve ‘M'tl1)!1\](11[,Mr[],||u('vl\u UL
g-f_ \ E“} _H | ‘ FEIST Supported & Star Collese Sclene by DI
HEhated v Kan Durpavan Vishwavidyalava Jabalpur (M P)
Part C - Learning Resources
I

|
|
i
|

‘| M025909/ET/1513941412MODULE9SkillsforEmployment, LifeSkillsandEntreprene
urship Final20.9.2017-Edited.pdf

|

' Maximum Marks:

Text Books Reference Books Other Resources
Suggested Readings:
Text Books:

1. Ejmployubility Skills, Textbook for Class IX, NCERT Publication, 2018.
2. Employability Skills, Textbook for Class XII, NCERT Publication, 2020.

3. ey dy fg-dl Uy sfavteHl &t qrads |

Suggested Digital‘Platforms Web links:

R

sw.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp_ content/S001610/P001800/

| https://epgp.inflibnet.ac.in/cpgpdata/uploads/epgp._ content/S001610/P001800/
' M025902/ET/1 513941219MODULE2Personality Development- -Edited.pdf

Suggested Equivalent online courses:

ac.in/courses/109104115
ac.in/courses/109104107

part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
100

Continuous Comprehensive Evaluation (CCE): 40 Marks

University Exam (UE): 60 Marks
Internal Assessment: Total Marks: a0
Continuous Comprehensive Evaluation (CCE)
External Assessment: Total Marks: 60 N
University Exam (UE)

¥/
/

~ N
N C\“V HJ-/" >/ DEéPTMENTOF MATHEMATICS
(=
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BACHELOR IN SCIENCE (B.Sc. Il Semester , Major - II)

Part A : Introduction

Semester: 11 Session: 2025-2026

Calculus and Vector Analysis

Core Course (Major — 2)

To study this course, a student must have
had the subject Mathematics in class 12th .

The course will enable the students to:

1. Understand the differentiation and
integration by Vedic approach.

2. Sketch curves in a plane using
Mathematical properties in the different
coordinate systems. 3. Using the derivatives
in Optimization, Social sciences, Physics
and Life sciences etc.

4. Learn to differentiate vector-valued
functions with respect to scalar variables.

5. Develop a strong understanding of the
gradient, divergence, and curl as key
operators in vector calculus.

6. Develop an intuitive understanding of
how the concepts of vector calculus relate to
real-world physical phenomena.

Theory: 6

Program : Certificate Class: B.Sc.
Course
o ﬁiSiuib?jeglrzii;lalhemalics
] ] Course Code
2 Course Title
3 Course Type
4 Pre-requisite (if any)
5] Course Learning
Outcomes (CLO)
6 Credit Value 3

W N7
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1.1 Contribution of Indian Mathematicians in the field of
Calculus

1.1.1 Aryabhata

1.1.2 Madhava

1.1.3 Jyeshthadeva

1.2 Vedic Calculus

1.2.1 Differentiation using DhvajaGhataSutra

1.2.2 Successive Differentiation using Urdhva-
TriyagbhyamSatra

1.2.3 Derivative of the division of two polynomials using
Urdhva— TriyagbhyamSiitra

1.2.4 Integration by using EkadhikenaPiirvenaSitra

1.2.5 Integration based on partial fraction using
ParavartyaYojayetSutra

1.2.6 Integration of the product of two functions using
Urdhva— TriyagbhyamSitra

1.3 Vedic Approach to obtaining Areas under Curves

Vi

7 \ ~ Total Marks Max. Marks: 30 + 70 M@
35
Part B: Content of the Course
Total No. of Lectures (in hours per week): 3 hours per week
Total Lectures:90 hours
Module Topics o [ No. of hours
I Indian Knowledge System: o 10

//w
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11

Differential Calculus-I:

2.1 Successive differentiation
2.1.1 Leibnitz theorem

2.1.2 Maclaurin’s series expansion

2.1.3 Taylor’s series expansion

variables 2.3 Asymptotes

2.3.1 Asymptotes of algebraic curves

2.3.2 Condition for Existence of Asymptotes
2.3.3 Parallel Asymptotes

2.3.4 Asymptotes of polar curves

III

Differential Calculus-II:

3.1 Curvature

3.1.1 Formula for radius of Curvature
3.1.2 Curvature at origin

.1.3 Centre of Curvature

W

3.2 Concavity and Convexity

3.2.1 Concavity and Convexity of curves

3.2.2 Point of Inflexion

3.2.3 Singular point

3.2.4 Multiple points

3.3 Tracing of curves

3.3.1 Curves represented by Cartesian equation

3.3.2 Curves represented by Polar equation

2.2Basic Concepts of Partial Derivative of two and three

15

10Y%

Integral Calculus:

4.1 Integ1 ion of transcendental functions

\M“/

o N
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4.2 Basic Concepts of Dmaxmriple Integral
4.3 Reduction formulae

4.4 Quadrature

4.4.1 For Cartesian coordinates

4.4.2 For Polar coordinates

4.5 Rectification

4.5.1 For Cartesian coordinates

4.5.2 For Polar coordinates

4.6 Volumes and Surfaces

4.6.1 Volume of Solids of Revolution

4.6.2 Surface of Revolution

\% Vector Analysis-I: 15

5.1 Vector differentiation
5.1.1 Rules of differentiation

5.1.2 Derivatives of Triple Products

5.2 Gradient, Divergence and Curl

5.3 Directional derivatives

5.4 Vector Identities

\% | Vector Analysis-11: 15
6.1 Vector Integration
6.2 Gauss theorem (without proof) and problems based on it

6.3 Green theorem (without proof) and problems based on it

6.4 Stoke theorem (without proof) and problems based on it

6.5 Application to Geometry

6.5.1 Curve in S}ﬁce

w & us

W
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06.5.2 Curvature and Torsion

6.5.3 Frenet-Seret Formulae

Case lndustrialAppliiérzltid:lsi:r
Study/

1 1 b / i > lc[ d to
Aclivity 1. Applications of Calculus to solve the problems relate

Industries, Business and Economics.

2. Applications of Vector Calculus to solve the problems
related to Industries and real world.

Keywords/Tags:

Vedic Calculus, Successive differentiation, Partial Differentiation, Asymptotes, Curvature,
Tracing of curves, Quadrature, Rectification, Volume and Surface, Vector differentiation,
Vector identities, Vector integration, Application to Geomelry. B

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:

Gorakh Prasad: Differential Calculus, Pothishala Private Ltd., Allahabad, 2016.

L

2. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.

3. N. Saran and S. N. Nigam: Introduction to Vector Analysis, Pothishala Pvt. Ltd.
Allahabad, 1990.

4, Marvin L. Bittinger, David J. Ellenbogen, Scott J. Surgent: Calculus and its

Applications, Pearson, 2011.
5. Absos Ali Shaikh and Sanjib Kumar Jana: Vector Analysis with Applications,

Narosa Publishing House, 2009.
6. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History

of Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
7. Bharati KrsnaTirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas

Publisher, Delhi, 1994.
8. Sneha Amit Vaidya: The Contribution of Vedic Mathematics in Advance

Calculus, https://shodhganga.inflibnet.ac.in/. 2019.
9. HET GO et Y bl Y qecah |

/ s ,
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Reference Books:

© N Piskunov: Differential and Integral Calculus. CBS Publishers, 1996.

> Murray R. Spiegel: Vector Analysis, Schaum Publishing Company, New York,
2017,

Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House. 1962.
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B.Sc. 11 Semester, Core Course (Major — 3)

e

PartA: lnlrod?nicilion

Class: B.Sc.

11 Semester Session:

2025-2026

Subject: Mathematics

Course Code
Course Title
Course Type

Pre- quUISltC (1f any)

Outcomes (CLO)

~ Credit Value

Total Marks

/s

Course Learning

Differential Eqix?ltions and Geometry

Core Course (Major —3)

~ . S ———
 To study this course, a student must have
had the subject Mathematics in class 12th .

SRN———

“The 7coulrsie" will enable the students to:

1. Formulate the Differential equations
for various Mathematical models.

2. Apply ordinary differential

equations to model and solve

practical problems in physics,
biology, engineering, and

€Cconomics.

Understand the Vedic geometry

4. Enhance the knowledge of three-
dimensional geometrical figures (eg.
cone and cylinder).

5. Recognize how differential
equations arise in geometric contexts
and how geometry influences the
study of differential equations.

6. Formulate mathematical models of
mechanical systems, biological
systems, electrical circuits, and more

_using differential equations..
Theory: 6

(O8]

Min. Passing Marks:
35

Max. Marks: 30 +70

Wﬁxy\\ 7 X
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I ——

Part B: Content of the Course
A [ —
Total No. of Lectures (in hours per week): 3 hours per week

Total Lectures:90 hours

Module ‘ Topics No. of hours
—

- 10

- ﬂ(l?l(l?n Knowledge System:

\ 1.2 Contribution of Indian Mathematicians in the field of

| | 1.1 Historical Background of Differential Equations
|
\ DifTerential Equations:

[.2.1 Aryabhata

|
' 1.2.3 Madhava

! 1.3 Ancient Geometry (Shulb Sutra)

|

1.4 Contribution of Indian Mathematicians in the field of

geometry:

é 1.4.1 Baudhayana

| 1.4.2 Katyayana

1.4.3 NilkanthSomayaji

1.4.4 Parmeshwaran

1.4.5 Shankar Variyar

1.5 Vedic Geometry:

1.5.1 Introduction to triplets

1.5.2 Addition and subtraction of triplets
1.5.3 Triplet for double angles

‘ 1.5.4 Triplet for half angles

11 Dil'fcn'éht};li_hlal;ations-l: - 15

2.1 Linear differential equations
w 47
s XY
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‘l 211 Linear gquatlc;n’
| 2.1.2 Equations reducible to the linear form
2.1.3 Change of variables
‘1 2.2 Exact differential equations
\‘ 2 3 First order and higher degree differential equations
\‘ 2.3.1 Equations solvable for x. y and p
2.3.2 Equations homogenous in x and y
2.3.3 Clairaut’s equation
2.3.4 Singular solutions
7.3.5 Geometrical meaning of differential equations
| 2.3.6 Orthogonal trajectories
“‘ l)iffcrentiai Equatidns-ll:
3.1 Linear differential equation with constant coefficients
3.2 Homogeneous linear ordinary differential equations

3.3 Linear differential equations of second order

15

e
Differential Equations-III: \

4.1 Method of variation of parameters

4.20rdinary Simultaneous Differential Equation of First
Order

15

(.comctry -1t

5.1 General equation of second degree
5.2 Tracing of conics

5.3 System of conics

5.4 Polar equation of a conic

| Geometry - I:

6.1 Cone:

6.1.1 Equauonoffs with given base
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| 6.1.2 Generators of cone

| 6.1.3 Condition for three mutually perpendicular generaltors
' 6.1.4 Right circular cone

|

!

' 6.2.1 Equation of cylinder and its properties
6

6.2 Cylinder:

2.2 Right Circular Cylinder 6.2.3 Enveloping Cylinder

- Case Industrial Applications: 05
| Study | o ) ) ,
‘ o 1. Applications of Differential equations (0 solve
\ \ the problems related to Industries, Business
1 and Economics..
2. Applications of Geometry to solve the

- “quoblems_rel’a_ued)oflgduslries and real world.

Keywords/Tags:

Linear differential equations, Method of variation of parameters. Vedic geometry,
General equation of second degree, Tracing of conics, System of conics, Equation of

cone, Equation of cylinder.. /

s

Part C - Learning Resources

'l'gxtiB/oodl{s:Iigfcmf;lc—'e—ﬁéoks, Olhér RéSI)un'ces
' Sugééstga Readings: R
Text Books:
| Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.

5 M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand &
Co Ltd. 2017.

S. L. Loney: The Elements of Coordinate Geometry Part-1, New Age
International (P) Ltd., Publishers, New Delhi, 2016.

(95}

4. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Three
Dimensions, Willey Eastern Ltd, 1999.

5, G‘crarc.i G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History
of Indian Mathematics. Hindustan Book Agency. Vol. 3, 2005.

i
fok \
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Bharati KrsnaTlirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas
Publisher. Delhi. 1994.

7. Udavan S. Patankar&sunil S. Patankar: Elements of Vedic Mathematics, TTU
Press. 2018.

8. Enrique Fernandez-Cara: Ordinary Difterential Fquations and Applications,
World Scientific. 2024.

9. McGraw Hill: Geometry. Real World Application Transparencies and Masters,
MecGraw-Hill, 2003.

10, 7T w2 A 7Y 3rehres Y T gEdeh|

Reference Books:

1. G.F. Simmons: Differential Equations. Tata McGraw Hill. 1972.
2. E.A. Codington: An Introduction to ordinary differential Equation,

PrenticeHall of India, 1961.
D. A. Murray: Introductory Course in Differential Equations, Orient Longman

J.
(India) 1967.

4. H.T. H Piaggio: Elementary Treatise on Differential Equations and their
Application. C. B.S. Publisher & Distributors, Delhi. 1985.

3 Gorakh Prasad and H. C. Gupta: Text Book on Coordinate Geometry,
Pothishala Pvt. Ltd. Allahabad, 2000.

6. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu
Mathematics, Asia Publishing House. 1962.

7 Balachandra Rao: Differential Equations with Applications, Universities Press,
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8. Georg Glaeser: Geometry and its Applications in Arts, Nature and Technology,

Springer Nature Switzerland AG, 2020.

Suggcstcd Digihﬂ Platforms Web links:
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Part D: Assessment and [ovaluation
S

7571@1_’('.\'{('(! (\()n(muo(ls Evaluation Methods:
100

Maximum Marks:
Comprehensive Evaluation (CCE): 30 Marks

l Continuous
|
‘ University Exam (UE): 70 Marks
1 e ),l_—[,‘/
' Total Marks: 30

Internal Assessment:

Continuous Comprehensive Evaluation (CCE)

raal Assessment: ' Section (A) : Objective 17)/Eeiét;gélions Total Marks: 70

crsity Dxam Section | )
. BN " Section (B) : Short Questions
imer 03.00 Hours

' Section (C) : Long Questions
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1. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad,
2015.

2. M. D. Raisinghania: Ordinary and Partia| Differential Equations, s
Chand & Co Ltd, 20

3. Gerard G. Emch, R. Sridharan and M. D. Srinivas, Contributions to
the History
Mathematics. Hindustan Book Agency, Vol. 3, 2005.

4. Bharati Krana Tirthaji Maharaja, "Vedic Mathematics", Motilal
Banarasidas Publisher, Delhi 1994,
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B.Sc. Second Semester Minor — 2

Part A : lnl—;‘oi(rlqcljop

|
| Program : Certificate r Class: B.Sc. Second Semester
I

Course

} ~__ Subject: Mathematics
_ Course Code
2 — Course Title
3 __ Course Type .
4 Pre-requisite (if any)

ations

Ordinary Differential Equ
Minor -2
To study this course, a student must
have had the subject Mathematics in class
]2lh.

A | (‘oalﬁsﬁeil:ezfaim@‘ “The course will enable the students to:
Outcomes (CLO) I. Recognize ordinary  differential

cquations and classify them based
on order (first-order, second-order,
etc.) and type (linear, nonlinear).
2. Formulate the Differentia] equations
for various Mathematical models.
Apply ordinary differential
equations to model and solve
practical ~ problems in physics,
biology, engineering, and
economics.
4. Formulate mathematical models of
mechanical systems, biological
systems, electrical circuits, and more

_ using differential equations.
4

Theory:

arks: 30 + 70 | Min. Passing Marks:

(O]

‘Max. M

Total Marks

__Part B: Content of the Course
a Total No. of Lectures (in hours per week): 2 hours per week
Total Lectures:60 hours -
Module - Topics - No. of Hours
I Indian Knowledge System:
I.1 Historical Background of Differential Equations
1.2 Contribution of Indian Mathematicians in Differentia]
Equations:

I.2.1 Aryabhata
1.2.2 Bhaskracharya
, 1.2.3 Madhava -
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11| Differential Equations -1, 20
| 2.1 Linear differential equations
H

1.1 Linear equation
-1.2 Equations reducible to the linear form
-1.3 Change of variables
.2 Exact differential equations
.3 First order and higher degree differential equations
3.1 Equations solvable forx.y and p
.3.2 Equations homogenous in x and y
3.3 Clairaut’s equation
3.4 Singular solutions o
Differential Equations - I1: 20
RN Linear differential equation with constant coefficients
| 3.2 Homogeneous linear ordinary differential cquations
~ | Linear differential equations of second order B
IV Differential Equations - 111:
" 4.1 Method of variation of parameters
| Ordinary Simulﬁtaugouﬁsﬁlﬁ)iffg;@tia‘l Equation of First Order
Case | Industrial Applications:
| Study/ | Applications of Differential equations (o solve the
_Activity | problems rela ted to Industries, Business and Economics.
Keywords/Tags:
Linear differential equations. Exact differential equations, First order and higher degree
differential equations. Linear differential equation with constant coefficients ,Method of

variation of parameters.
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Part C - Learning Resources
~ Text Books, Reference Books, Other Resources
Suggested Readings:

Text Books:
I~ Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.
2. M. D. Raisinghania: Ordinary and Partial Differentja] Equations, S Chand & Co Ltd,
2017.
3. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History
of Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
4. Bharati KrsnaTirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas
Publisher. Delhi, 1994.
Udayan S. Patankar&sunil S. Patankar: Elements of Vedic Mathematics, TTU Press,
2018.
0. Enrique Fernandez-Cara: Ordinary Differential Equations and Applications,
World Scientific, 2024,
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Hefvrence Hooks:
|1 G F. Simmons: Differential Equations, Tata McGraw Hill. 1972.
1\ Codington: An Introduction to ordinary differential Equation, PrenticeHall
of India. 1961,
2\ Murray: Introductory Course in Differential Equations, Orient Longman
{india) 1907.
411 H Piaggio: Elementary Treatise on Differential Equations and their
\pphication.
C13LS. Publisher & Distributors, Delhi. 1985,
5. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu
Viathematics. Asia Publishing House. 1962.
Balachandra Rao: Differential Equations with Applications, Universities Press,
19906.
TR Thakur RS Chandel, R.S. Rathore: Ordinary Differential Equations , Ram Prasad

G

SONs
ik Pathak. Ordinary Differential Equations. Shiksha Sahitya Prakashan.

by ital Platforms Web links:

hitps:epep.intlibnetac.an

hitps freevideolectures.com/university/iit-
FOOrkee

hups: wwweshiksha.mp.gov.in/mpdhe

5 sted Fquivalent online courses:

s npiclac.in/courses/1 11106100/

- hups: npielac.in/courses/111/101/111101080/

Part D: Assessment and Evaluation

o £ ontinuous Evaluation Methods:

| Muasimum Marks: 100
{on < Comprehensive Evaluation (CCE): 30 Marks
Criversity Lxam (UE): - 70 Marks
int i Assessment: Total Marks: 30

uiernad Assessment: | Section (A) : Objective lypc' anegti011s Total Marks: 70
Universiny I-xam Secetion Section (B) : Short Questions
Fime: 03.00 Hours | Section (C) : Long Questions




