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QUESTION ONE

a) Using first principles derivation, show that the Laplace transform of first derivative is
given by L{f' ()} = sL{f ()} — f(0) hence show that laplace transform of e-at = L

s+a

(7 Marks)
b) Using a standard list of laplace transforms, determine the following :

1) 6 sin 3t — 4 cosh 5¢ (2 Marks)
ii) 1+2t—3e™ + 2t (2 Marks)
(2 marks)

c) Letf(x) be function with a period of 27 over the interval 0 < x < 2w and has period 27

f(x) ==~

1) Sketch a graph of f(x) in the interval —27 < x <27 (4 marks)
i) Find the full Fourier representation of the above function (8 marks)

d) Verify the final value theorem for the function 3t2e~**and determine its steady state value.

(3 Marks)
. ; ; = 6
e) Find the Laplace inverse of the following L™1 {;—3—} (2 marks)
QUESTION TWO
a) Find the Laplace inverse of the below function by using its partial fractions
—1 ¢ 55%+8s5-1 "
L {-(_s+3)(52 +1)} (9 marks)

b) Verify the initial value theorem for the voltage function (5 + 2 cos 3t) volts, and state its
initial value (4 Marks)

c) Find the Laplace transform of the following:
i) L{e 2" sin 3t} (3 marks)

ii) L {2te* (4 cos 2t — 5sin2t)} (4 marks)
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QUESTION THREE

Let f(x) = x, be a function of a period 27 such that f(x)=x,in the range -t <x<m

1) Sketch a graph of the above function in the interval -3n <x <3x (4 marks)

1) Find the Fourier half sine and cosine series for the above function (12 marks)

i1i)  Full Fourier series representation of the above function (4 marks)
QUESTION FOUR

Given that f(x) = x2 has a period of 27 over the interval —n < x < 7. Show that the
Fourier series for f(x) in the interval -t <x <m s

T ¢

— — [t‘-ﬁ-s r— —cos2r + —cosdre — ...
3 92 22

0y ] L - )

(10 marks)
Solve the following differential equations using Laplace transforms
1) %—2x=4att=0,x=1 (5 Marks)
O 3
i1) ;1;+2x=108 att=0,x=6 (5 Marks)
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