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4.2 e, STaasid ud Fie
4.3 [o% ATTHAS

4.4 Figer waatH=ET

4.5 gieer 9T

FEQrEATT | 1.3, AT Y AAAT F Haferd qHeamshi 7 g F4T % (oI Fef

FLAA/ | ATIA 05
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I e, HaW TEdeh, 3T Garee

AATET TGS e A=A/ TSI ST /TS QT

qrsT :
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. w7 waor fEvay U sThTaHT T e
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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 lts

Applications, Pearson Education, 2012.

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

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

LTI qeT 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: I | Session: 2025-2026

Subject: Mathematics

Course Code

Course Title

Basic Calculus and Vector Calculus

AN —

Course Type Minor — 1
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 its Mathematical properties
in the different coordinate systems of reference.

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: 4

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):2 hours per week

Total Lectures:60 hours

Module

Topics No. of
Lectures

Indian Knowledge System:
1.1 Contribution of Indian Mathematicians in 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—
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 Areas under Curves
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Differential Calculus:

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

II 2.3.1 Asymptotes of algebraic curves 15
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

2.4.3 Centre of Curvature

Integral Calculus:

3.1 Integration of transcendental functions
I 3.2 Reduction formulae

3.3 Definite Integral 15
3.4 Double and Triple Integral

Vector Calculus:

4.1 Vector differentiation

4.1.1 Rules of differentiation

4.1.2 Derivatives of Triple Products
4.2 Gradient, Divergence and Curl
4.3 Directional derivatives

4.4 Vector Identities

4.5 Vector Integration

v 15

Industrial Applications:
1. Applications of Calculus to solve the problems related to
Industries, Business and Economics. 05
. Applications of Vector Calculus to solve the problems related
to Industries and real world.

Case
Study )

Keywords/Tags:
Vedic Calculus,Successive differentiation, Partial Differentiation, Asymptotes, Curvature,
Definite Integral,Double and Triple Integral, Vector differentiation, Vector integration.

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.
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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. 9 U fe=dl T e &t T |
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.
Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://tfreevideolectures.com/university/iit-roorkee
https://www.eshiksha.mp.gov.in/mpdhe
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111106146/
https://nptel.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
Name of BOS: Mathematics Signature of the Chairman (BOS);:@.\A_,
D Name: Dr. Anil Rajput

Page 14 of 23



