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SEMESTER II

Course I

Course Name: Ordinary Differential Equations (ODE)  Course Code: BAMAT-201

Course 
Objectives:

The main objectives of this course are to introduce the students to 
the exciting world of Differential Equations and their applications.

Unit 1: Formation of differential equation, Degree, order and solution of 
a D.E.,  Ordinary differential equations of first order: initial and 
boundary conditions,Seperation of variables method,  homogeneous 
equations:equation reducible to Homogeneous Form, linear equations, 
Equation reducible to homogeneous form

Unit 2: Exact differential Equation. Necessary and sufficient condition for exact 
differential equation, First order higher degree equations solvable for 
x, y, p. Singular solution and envelopes,Clairaut’s equation,Equation 
Reducible to Clauriat,s form.

Unit 3: Linear differential equations with constant coefficients; Determinaton of 
C.F. and the P.I., homogeneous linear differential equations, Determinaton 
of C.F. and the P.I.,  linear differential equations of second order with 
variable coefficients,

Unit 4: Series solutions of differential equations. Introduction Frobenious Method 
Solution near an ordinary point and a regular singular point, Method of 
differentiation, Bessel and Legendre equations. Solution of Legendre 
equation, Defination of Legendre polynomials, Bessel and Legendre 
functions.

Course Learning Outcomes: The course will enable the students to:

1.	 Formulate Differential Equations for various Mathematical models.
2.	 Solve first order non-linear differential equation and linear differential equations of higher 

order using various techniques.
3.	 Apply these techniques to solve and analyze various mathematical models.

References:

1.	 Barnes, Belinda & Fulford, Glenn R. (2015). Mathematical Modelling with Case Studies, 
Using Maple and MATLAB (3rd ed.). CRC Press, Taylor & Francis Group.

2.	 Edwards, C. Henry, Penney, David E., & Calvis, David T. (2015). Differential Equation and 
Boundary Value Problems: Computing and Modeling (5th ed.). Pearson Education.

Ross, Shepley L. (2004). Differential Equations (3rd ed.). John Wiley & Sons. India
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