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Department of Mathematics Faculty of Science

MATH 362 (206362) APPLIED DIFFERENTIAL EQUATIONS 3(3/3-0/0)
FOR ENGINEERS

Abbreviation APPLIED DIFF EQN FOR ENG

Prerequisite MATH 112 (206112) or MATH 203 (206203) or MATH 261 (206261)

(Equivalent to MATH 341 (206341))

Recommended Enrollments are not permitted for mathematics major students

Course Description
Review of first order differential equations, second and higher order differential equations, and
applications, Laplace transforms and applications, system of first order linear and nonlinear differential

equations, series solution method, partial differential equations.

Objective

Students are able to apply methods of solving differential equations to engineering problems.

Course Contents No. of Lectures
1. Review of first order differential equations 1.5
2. Second and higher order differential equations, and applications 10.5

2.1. Homogeneous linear equations with constant coefficients
2.2. Reduction of order
2.3. Methods of undetermined coefficients and variation of parameters

for non-homogeneous equations
2.4. Applications to electric circuit, mechanical vibrations, and theory of

structure
3. Laplace transforms and applications 9

3.1. Definition, calculation of transforms and inverse transforms
3.2. Laplace transforms of discontinuous function, impulse function,

Dirac-delta function, piecewise continuous functions and periodic functions

3.3. Applications



Course Contents
4. System of first order linear and nonlinear differential equations
4.1 General theory
4.2 Eigenvalue-eigenvector method for systems with constant coefficient
4.3 Laplace transform method
4.4 Autonomous system and critical points
4.5 Stability and phase plane analysis of almost linear systems
4.6 Models and applications
5. Series solution method
5.1. Taylor’s series method ; Legendre equation
5.2. Frobenius method ; Bessel equation
6. Partial differential equations
6.1. Introduction to partial differential equations
6.2. Separation of variables
- Heat equation
- Wave equation
- Laplace’s equation

Total

No. of Lectures

10.5

7.5
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