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QUESTION ONE (30marks)

(a). Define the following terms

(1). Laplace transform of a function f(t) (1 Mark)
(ii). Dirac delta a function (1 Mark)
(iii). Conservative force field (2 Mark)
i B the ovedse Lo lagE i o - 4 Mark
). Find the inverse Laplace transtorm o G+1)(s+2) ( arks)
c). (i). Show that the following limit does not exists
x? — y? 2
lim et (4 Marks)
(xy)—(0,0) \x? + y?
(ii). Given that f(x,y) = y cos(xy) find f;, and f,,. (4 Marks)
d). Find the Fourier cosine series for f(x) =L —xon0<x <L (5 Marks)
e). Find the Taylor 4™ polynomial for f(x) = e *atx = 0. (5 Marks)
f). Define a Heaviside function, hence find its Laplace transform. (4 Marks)

QUESTION TWO (20 MKS)
a). Differentiate between odd and even functions giving an example in each case (4 Marks)

b). Using green’s theorem evaluate gSC (y — sinx)dx + cosx dx where C is the triangle whole

vertices are 0(0,0), A G, 0) and B G, 1). (6 Marks)

L if ~LE¥<D

2%,if 0<x<L on—=L<x<L (10 Marks)

¢). Find the Fourier series for f(x) = {

QUESTION THREE (20 MKS)

a). Find the Laplace transform of f(t) = cos at (6 Marks)
b). Find the Fourier Sine series of f(x) =xon—-L <x < L. (4 Marks)
¢). Find the curl (curl v) given that v = x*yi — 2xzj + 2yzk. (4 Marks)

d). Using stokes theorem evaluate [[.(V x A)dS where A = (x + y)i+ (2y - x)j +z*kand S
is the upper surface of the sphere x? + y? + z* = 1. (6 Marks)




Table of Laplace Transforms
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