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COURSE OBJECTIVES
> To be able to apply the calculus of complex functions to construct analytic functions.
> To be able to compute residues and apply them to evaluate contour integrals.
> To be able to formulate and solve various engineering problems using the methods of solving ODEs.
> To study the properties of Laplace transforms and apply them to solve ODEs.
UNIT 1 COMPLEX DIFFERENTIATION 10 Hrs.

Limit, Continuity, Differentiability of function of complex variable, Analytic function, Cauchy-Riemann equation (in Cartesian and polar
coordinates), Harmonic function and its significance, Singularities, Taylor’s series, Mapping (translation, rotation and inversion), bilinear
transformation, Conformal mapping, Applications of Conformal mapping.

UNIT 2 COMPLEX INTEGRATION AND APPLICATIONS 10 Hrs.

Definition of a Complex line integral, Contour integrals, Cauchy-Goursat theorem, Cauchy integral theorem, Cauchy Integral formula (CIF), CIF
for derivatives, Calculation of residues, Cauchy Residue theorem, Applications of residues to evaluate real definite integrals.

UNIT 3 ORDINARY DIFFERENTIAL EQUATIONS WITH APPLICATIONS 10 Hrs.

Differential equations of first order and higher degree, Higher order differential equations with constant coefficients, Rules for finding C.F. and
P.l., Method of variation of parameters, Cauchy and Legendre's linear equations, Linear differential equations of second order with variable
coefficients; Simultaneous linear equations with constant coefficients, Applications of higher order differential equations in solving
engineering problems.

UNIT 4 LAPLACE TRANSFORMS 10 Hrs.

Piecewise continuous functions and exponential functions, Definition, Existence and Properties of Laplace transforms, Heaviside function,
Inverse Laplace transform, Properties of inverse Laplace transforms, Convolution theorem, Applications of Laplace Transforms in solving
differential equations.

40 Hrs.

COURSE OUTCOMES

On completion of the course, student will be able to

CO1 - Identify the use of various special functions in engineering aspects.

CO2 - lllustrate the ability to handle mathematical models, to describe physical phenomena, using suitable techniques.
CO3 — Apply appropriate tool/method to extract the solutions of engineering problems.

COA4 — Analyze the obtained solution in context with theory.

COS5 — Appraise mathematical problems from real to complex domain.

CO6 — Create a mathematical model of engineering interest.
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