SEMESTER-II

1.2 Differential Equations

(w.e.f. academic year 2019-20)
DSC-1B BS:201

Theory: 5 credits and Tutorials: O credits
Theory: 5 hours /week and Tutorials: 1 hours /week

Objective: The main aim of this course is to introduce the students to the techniques of solving
differential equations and to train to apply their skills in solving some of the problems of engineering
and science.

Outcome: After learning the course the students will be equipped with the various tools to solve
few types differential equations that arise in several branches of science.

Unit-I

Differential Equations of first order and first degree: Introduction - Equations in which
Variables are Separable - Homogeneous Differential Equations - Differential Equations Reducible to
Homogeneous Form - Linear Differential Equations - Differential Equations Reducible to Linear Form -
Exact differential equations - Integrating Factors - Change in variables - Total Differential Equations -

Simultaneous Total Differential Equations - Equations of the form
dx _dy _ dz
P Q R

Unit- I1

Differential Equations first order but not of first degree: Equations Solvable for p -
Equations Solvable for y - Equations Solvable for X - Equations that do not contain X (or Y)-
Equations Homogeneous in X and Y - Equations of the First Degree in X and y - Clairaut’ s equation.
Applications of First Order Differential Equations : Growth and Decay - Dynamics of

Tumour Growth - Radioactivity and Carbon Dating - Compound Interest - Orthogonal Trajectories.

Unit- 111

Higher order Linear Differential Equations: Solution of homogeneous linear differential
equations with constant coefficients - Solution of non-homogeneous differential equations P (D)y =
Q(x) with constant coefficients by means of polynomial operators when Q(X) = beax, b sin ax/b cos ax,
bxk, V eax - Method of undetermined coefficients.

Unit- IV

Method of variation of parameters - Linear differential equations with non constant coefficients -
The Cauchy - Euler Equation - Legendre’ s Linear Equations - Miscellaneous Differential Equations.
Partial Differential Equations: Formation and solution- Equations easily integrable - Linear
equations of first order.

Text:
+ Zafar Ahsan,Differential Equations and Their Applications
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