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1.
2.
3.

Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.
M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand & Co Ltd, 2017.
Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of Indian

Mathematics. Hindustan Book Agency, Vol. 3, 2005.
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4. Bharati Krsna Tirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas Publisher, Delhi,
1994.

5. Udayan S. Patankar & sunil S. Patankar: Elements of Vedic Mathematics, TTU Press, 2018.

6. Enrique Fernandez-Cara: Ordinary Differential Equations and Applications, World Scientific,
2024.

7. mem wer B s srepraeft Y e

e e

1. G. F. Simmons: Differential Equations, Tata McGraw Hill. 1972.

2. E. A. Codington: An Introduction to ordinary differential Equation, Prentice Hall of
India, 1961.

3. D. A. Murray: Introductory Course in Differential Equations, Orient Longman (India)
1967.

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

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

6. Balachandra Rao: Differential Equations with Applications, Universities Press, 1996.

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

https://www.eshiksha.mp.gov.in/mpdhe
LTI qHHeT AAATIA TSI
https://nptel.ac.in/courses/111106100/

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

1 | Course Code

2 | Course Title Ordinary Differential Equations

3 | Course Type Minor — 2

4 | 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. Recognize ordinary differential equations and classify

them based on order (first-order, second-order, etc.) and
type (linear, nonlinear).

2. Formulate the Differential equations for various
Mathematical models.

3. 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.

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

Unit Topics No. of
Lectures
Indian Knowledge System:
1.1 Historical Background of Differential Equations
I 1.2 Contribution of Indian Mathematicians in Differential Equations: 05

1.2.3 Madhava

1.2.1 Aryabhata
1.2.2 Bhaskracharya

Differential Equations - I:

2.1 Linear differential equations

2.1.1 Linear equation

2.1.2 Equations reducible to the linear form
2.1.3 Change of variables

II 2.2 Exact differential equations 20
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
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Differential Equations - II:

3.1 Linear differential equation with constant coefficients
3.2 Homogeneous linear ordinary differential equations
3.3 Linear differential equations of second order

II 20

Differential Equations - II1:
v 4.1 Method of variation of parameters 10
4.2 Ordinary Simultaneous Differential Equation of First Order

Industrial Applications:

S(‘:[ aze Applications of Differential equations to solve the problems 05
udy related 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.

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.
2. M. D. Raisinghania: Ordinary and Partial Differential 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.
5. Udayan S. Patankar&sunil S. Patankar: Elements of Vedic Mathematics, TTU Press,
2018.
6. Enrique Fernandez-Cara: Ordinary Differential Equations and Applications, World
Scientific, 2024.
7. Te0 U fR=<t Ty SfepTaH &l g |
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.
3. D. A. Murray: Introductory Course in Differential Equations, Orient Longman (India)
1967.
4. H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application,
C. B.S. Publisher & Distributors, Delhi. 1985.
5. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.
6Balachandra Rao: Differential Equations with Applications, Universities Press, 1996.
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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/111106100/
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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