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Question One
a) Find the Laplace transform for:
i f(t)=3,
i f(t)=e™
iji sin 2t + e
v 3e +1

y te”'sin2f (15 marks)

b) Prove that L{f'(x)} = sF(s)— f(0) (5 marks)
¢) Obtain the Fourier series for the periodic function defined by

)= {— k—m<x<0

(10 marks)
Question two
a) Fourier series can be expressed in the form:

kO<x<rm

1 2 ) ) .
f(x)= —2— ay + Z {a, cosnx + b, sin nx} , derive expressions for

n=l1
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(6 marks)
b) Determine the Fourier series for the function shown
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(8 marks)
c¢) Using the 2" derivative formula for Laplace transform find Laplace transform for
f(t)=sinkt (6 marks)

Question three
a) Perform Laplace transform and find solution to the following differential equations
i f'()+ f(t)=4, where f{0)=0
i f'(t)— f(xt)=e™, where f(0)=0
i 37'(1)=2f()=4e™ +2 , where f(0)=0
iv f'(t)+ f(t)=5, where f(0) = -1
(14 marks)



b) i Using L{f"(x)} = s’F(s) - sf(0) — f'(0) find the Laplace transform of f{z) = cost

Question four

a) Find the inverse Laplace transform of the function given by

2-35s
(s —6)(s* +11)

F(s)=

(6 marks)

b) Determine the Fourier Series to represent the function f(x) =2x in the range -t to n

b)

c)

(10 marks)

Question five

Find the inverse Laplace transforms of the following functions

o e (1+5)
1) —r——
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Prove that L{tf ()} = —F(s)
Hence find Laplace transform for :
i) tsin 2t
it) te™

(3 marks)

(3 marks)

(4 marks)

(4 marks)

(6 marks)



