W 3 - gR=

FTRIHH: STHTOT T T e A T W | w: 2025-2026
IELRERIVG]
1 | ITSTHRT FTFE
o | TSI FT i+ e 3 wfer fRAgwor
3 | UTSIHH T TR FIT FE (AT - 2)
4 | q@taeEr =T FE T ALAT T F forw, FHrameft ¥ R 7w #7 sreraw
(Prerequisite) FeqT 1247H fraT 27 |
5 | UTSTRE AT AT | TISRE ST HT TEAT FAT
TiRerfeeaT (F 1. AT FIEHI & ST 3T THIHAT Hl THAT T
AT srges)(CLO) | 2. faferer Rderi sorfert & srfordtay qut 7 ST F7eh qHae § 7w
T TETTh F2 Hl
3. TR, e BEE, G e e BEe e #@
FFFHAST T STANT FHile H|
4. ier =T F gae § AIET-ATT FAA! T ASh{ord HLAT {1 |
5. AT FeAT H T HFHTHI & T § YU, SEaid A Fedf =l qae
EEEREEIR G e
6. AT FeAT FT ATITOMY FTETTAF FAAT T WIdF TEATA T F
Taterd 8, Tt gger aue fawfEg e Hl
6 | Hiee A #zifT -6
7 | T SFfaaw :30 + 70 AT I 3 : 35
T & - ITSTH T fAugaeg
T $T o1 9T (Y Ta18 He | - 7618 3 "
FT AT : 90 He
e CEp) STEATAT T
T
AT AT I
1.1 AT % &= | AT TIOrasii 7 TRTeT
1.1.1 srfwg
1.1.2 9199 10
1.1.3 STgT
1.2 AfaF FAq
1.2.1 &aST-HeT A T ITANT Feh ATHeAT
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1.2.2 ILA-TIFIH A FT ITANT Fileh IALAL ATHAT
1.2.3 SEA-TAATFAH T AT START Fileh &l AGUAT o AT T STAHAS

1.2.4 THTTErHRA AT T AT STTRT Fh THTHAT

1.2.5 9T TSI T T STANT Fh AT 190 T 92 qremid qurawe
1.2.6 IEF-TIIFIH T HT ITTNRT Hieh &l HAAT o [UIAERA HT THTHAT
1.3 THT o ST o &1 [ ATH FLA & [0 qTaeh Froanio

AqHet A - I

2.1 3T AqHAA

2.1.1 &S o

2.1.2 FFTee ot gy e

2.1.3 T it gy faeame
2.2 Y I AT T F ATAF TAFeAST hT A ATLTLOMT
2.3 sraeaeft

2.3.1 ST Tkl AT AT

2.3.2 Fravaeqelt & ATRdqea g & Tiaae

2.3.3 AHT=a¥ AAqeatort

2.3.4¢7 T Tt T AAaeataTt

15

Aahed Fd - l:

3.1 a&har
3.1.1 Fewar e & fow g
3.1.2 9o faeg wx a&ar
3.1.3 TFAT Hvg

3.2 ITAT UF Faqerd]

3.2.1 i &Y ITAAT TS Faaerdl

3.2.2 afq ufiad+ farg

3.2.3 fafem faeg

3.2.4 9g fa=g
3.3 AT T ALLET
3.3.1 Frdia FHFLO T Fsa a6

3.3.2¢/A T FHIHLUI AT H=fud ah

15

\Y

BRIENERNGHE
4.1 TSI FAAT T THTHRAT
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4.2 To Ud 3F qHTHe S AT AT,
4.3 FHEIT ¥
4.4 SAFAT
4.4.1 Tt et & form
4.4.2 g et & forg
4.5 FTIHAT
4.5.1 Freta et % fom
4.5.2 ey Aeri=i * forw
4.6 Tq T 78
4.6.1 TR 31 FT A
4.6.2 IRHTT 319 T I

Tfeer FrEwor- I:

5.1 Af<er srashes

5.1.1 sasad & ==

5.1.2 T3 [Tl F STahersy
5.2 Ife¥e, STHaSi| UF &
5.3 faF sTasherst

5.4 Tfger gaaiysTd

15

VI

afeer RAgwor- Il
6.1 Tfaer guTHAT
6.2 e w87 (foaT SavfRn) ve =8 a7 sremhia vy
6.3 I+ wo (fAT 3Uvfr) UF =7 9% swarha w7
6.4%r v (fomT I9af™r) Ud 39 % sremhia vy
6.5 SaTfAfa § srgeranT
6.5.1 AAT® ¥ %

6.5.2 ThAT 3T AT

6.5.3 She-8ve T

15

FEqRATT
AT/
wiatafer

A= FATIART:

1.3, FATIL ST AT & GaATerd THEATH I g FA o (o7 FAT ®
TN

2. IAUNT 3T ATEqIAF AT F HSTad THEITA FT A FA o [oI7 Fqlaer
FAT & AT |

05

e firg () A
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e A, ITUL AqTHAd, ATAF TAFAT, ATTET, THAT, T FT ALLE, ATHAT, ATTHAT, AAAT AT
Y, TR AT, AIGeT AAAHHTY, T THTRAA, SATIHTT H SIIHT |

AT |- AL ST HETe

TS &, HEH [, AT HATe

AATET TGS e [TA=A/AT ST ST /TS QT
TS &
1. Gorakh Prasad: Differential Calculus, Pothishala 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.
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 Krsna Tirthaji 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. Teg o iRt Uy SrepraH &l g |

e e
1. N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
2. Murray R. Spiegel: Vector Analysis, Schaum Publishing Company, New York, 2017.
3. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
Publishing House, 1962.
4. Larry J Goldstein, David | Schneider, David C Lay, Nakhle H Asmar: Calculus and lIts

Applications, Pearson Education, 2012.

et RfSew wewid aw e
https://epgp.inflibnet.ac.in
https://freevideolectures.com/universityl/iit-roorkee

https://www.eshiksha.mp.gov.in/mpdhe

LTI qHHeT AAATIA TSI
https://nptel.ac.in/courses/111106146/

https://nptel.ac.in/courses/122102004/L02
https://nptel.ac.in/courses/111/101/111101080/
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Part A: Introduction

Program: Certificate Course | Class: B.Sc./B.A. | Year : 1 | Session: 2025-2026

Subject: Mathematics

Course Code

Course Title

Calculus and Vector Analysis

AN —

Course Type Core Course (Major — 2)
Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics in class 12"
5 | Course Learning The course will enable the students to:
Outcomes (CLO) 1. Understand the differentiation and integration by Vedic

approach.

2. Sketch curves in a plane using Mathematical properties in the
different coordinate systems.

3. 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.

6 | Credit Value

Theory: 6

7 | Total Marks

Max. Marks: 30 + 70 | Min. Passing Marks: 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 No. of
Lectures
Indian Knowledge System:
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 DhvajaGhataSiitra
1.2.2 Successive Differentiation using Urdhva—TriyagbhyamSiitra
1.2.3 Derivative of the division of two polynomials using Urdhva—
I TriyagbhyamSiitra 10
1.2.4 Integration by using EkadhikenaPiirvenaSutra
1.2.5 Integration based on partial fraction using
ParavartyaY ojayetSitra
1.2.6 Integration of the product of two functions using Urdhva—
TriyagbhyamSiitra
1.3 Vedic Approach to obtainingAreas under Curves
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II

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

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

15

I1I

Differential Calculus-II:

3.1 Curvature

3.1.1 Formula for radius of Curvature
3.1.2 Curvature at origin

3.1.3 Centre of Curvature

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

15

v

Integral Calculus:

4.1 Integration of transcendental functions

4.2 Basic Concepts of Double and Triple 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

15

Vector Analysis-1:

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
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Vector Analysis-II:

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
VI 6.5 Application to Geometry 15
6.5.1 Curve in Space

6.5.2 Curvature and Torsion
6.5.3 Frenet-Seret Formulae

Industrial Applications:

Case 1. Applications of Calculus to solve the problems related to
Study/ Industries, Business and Economics. 05
Activity 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 Geometry.

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. Gorakh Prasad: Differential Calculus, Pothishala 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.
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. 4 U fewal T S(PpIgH B I |

Reference Books:
1. N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
2. Murray R. Spiegel: Vector Analysis, Schaum Publishing Company, New York, 2017.
3. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.
4. Larry J Goldstein, David I Schneider, David C Lay, Nakhle H Asmar: Calculus and Its
Applications, Pearson Education, 2012.
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Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://freevideolectures.com/university/iit-roorkee
https://www.eshiksha.mp.gov.in/mpdhe

Suggested Equivalent online courses:
https://nptel.ac.in/courses/111106146/
https://mptel.ac.in/courses/122102004/L.02
https://nptel.ac.in/courses/111/101/111101080/

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks

Internal Assessment:
Continuous Comprehensive Evaluation (CCE)

Total Marks: 30

External Assessment: Section (A) : Very Short Questions

University Exam Section Section (B) : Short Questions Total Marks: 70
Time: 03.00 Hours Section (C) : Long Questions
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