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OBJECTIVES:  The objective of this course is to familiarize the prospective engineers with techniques in Ordinary 
and partial differential equations, complex variables and vector calculus. It aims to equip the students to deal with 
advanced level of mathematics and applications that would be essential for their disciplines. More precisely, the 
objectives are:  
 To 

introduce effective mathematical tools for the solutions of ordinary and partial differential equations that 
model physical processes. 

 To 
introduce the tools of differentiation and integration of functions of complex variable that are used in various 
techniques dealing engineering problems.   

 To 
acquaint the student with mathematical tools available in vector calculus needed various field of science and 
engineering. 

 
Course Contents: 

Module 1:Ordinary Differential Equations I :(6 hours) : Differential Equations of First Order and First 
Degree (Leibnitz linear, Bernoulli’s, Exact), Differential Equations of First Order and Higher Degree, Higher 
order differential equations with constants coefficients, Homogeneous Linear Differential equations, 
Simultaneous Differential Equations. 
Module 2:Ordinary differential Equations II:(8 hours) :Second order linear differential equations with 
variable coefficients, Method of variation of parameters, Power series solutions; Legendre polynomials, 
Bessel functions of the first kind and their properties. 
Module 3: Partial Differential Equations : (8 hours) : Formulation of Partial Differential equations, 
Linear and Non-Linear Partial Differential Equations, Homogeneous Linear Partial Differential Equations 
with Constants Coefficients. 
Module 4: Functions of Complex Variable :(8 hours) : Functions of Complex Variables: Analytic 
Functions, Harmonic Conjugate, Cauchy-Riemann Equations (without proof), Line Integral, Cauchy-Goursat 
theorem (without proof), Cauchy Integral formula (without proof), Singular Points, Poles & Residues, 
Residue Theorem, Application of Residues theorem for Evaluation of Real Integral (Unit Circle). 
Module 5: Vector Calculus : (10 hours) : Differentiation of Vectors, Scalar and vector point function, 
Gradient, Geometrical meaning of gradient, Directional Derivative, Divergence and Curl, Line Integral, 
Surface Integral and Volume Integral, Gauss Divergence,  Stokes and Green theorems.  
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