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Find the Laplace transforms ofthe following functions-

(a) f (t) = (2t +5)(4-t)+e"e-" .

(b) f (t) = tt et' - e-5' cos5t '

(c)

(d)

(e)

Q2 (a)

(c)

f@=f,';,

.f (t)=t2 sinh4t.

f (t) = 6(t - t)t sin".

0 <t <4,

t>4.

s+8
(D

s' - 2s' -8s'

(3 marks)

(4 marks)

(4 marks)

(2 marks)

(7 marks)

(5 marks)

(b)

Given
s+8 A, B C

;t:tt-8" =;* s*r+ "-4
Calculate the value of A, B and C.

ByusingtheresultinQ2(a),findtheinverseLaplacetransformfor

,..\ (s + 8)e-3"(il, F:rs,_ss (8 marks)

Consider the initial value problem

Y" -2Y'-BY =g

subjecttotheconditionsy(0)=0and.y'(0)=l.Determinethesolutionoftheinitial
value problem by using the result in Q2 (b)' 

(7 marks)
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Q3 A periodic functionlp) is defined by

l-q. -ft<r(0,f(x\=1
14, O<x<t.

"f(x)= f(x+2n).

which it can be written as a Fourier series

f (x) -- b *i@,costn + b' sin ru) '
/- rc\

(a) Sketch the graph offir) over -3r 3 x <3t '
(2 marks)

(b) For n =1,2,3, .--, show that

(D ao=o'
(iD 4' =o 

(7 marks)

(c) Calculate the Fourier coefficient, D, '
(4 marks)

(d) Show that the Fourier series expansion forflr) is

16 € sin(2n -l)xJtx)=;* z"_r
(3 marks)

(e) By choosing an appropriate values for x, deduce the sum of the infinite series

t-!+1-"'3 5 
(4 marks)
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e4 (a) The temperature distributiorq z(r, r) in a 5 m long metal rod governed by

u,=25uo,(o<x<5,t>o),

z(0' l) : a(5' f) : 0 '
u(x, O) = 2gsin(t x) '

Determine the solution for temperature distribution, u(x, t) at any point in the rod at

time I if 
e -(+)'' wtru(x,t)=le \ r t,r4,sin':::x.
n=r 

(7 marks)

(b) A stretched string of length 3 cm is set oscillating. The initial state is given by a

function, .f (x) = t(*- f; . fle string has been released with zero initial velocity. By

applying the wave equation" ilo =ao, the subsequent displacement of the string is

:l- ncTr
u(x, t) = Zln" 

*rff ,+ -8, sin T' )t"T 
t

(i) List the initial and boundary conditions'

(iD Use the Fourier series method to calculate the value of A, and 8,.

f o -, n',rt ), eL 
-1

I 
*,, A, = ?liror*nry*, u, = #!,'s(')sin ry*)

(13 marks)
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Convolution Theorem

rf f,-t {r(s)} = f (t) and l-'{G(s)} = gQ)

then l-r{F(s)G(s)} = t'of {u)sQ - fiet

Fourier Series of period 2l

f(r)=
ao

2

€.[ nE nE I* 
*l""cos7x+ru 

sln Tt )
where ao = IJ-,

=l!_,

f @)e

f (x)cosffean

- 1 eL nrx ,
o" --;l_,/(r)sin ie

Laplace Transform

ft-f @l = li t<,>"-$dt = F(s)

f (t) F(s) f (t) F(s)

t'

a

n=1,2,3,...

e*

sinaf

cosat

sinh af

cosh ar

e"t .f (t')

a

,'

nl

l+'
I

s-o
a--;-- .s'+a'
s

-?-----;
st +a'

a

7:7
s--;-----;

st -an

F(s -a)

t" f(t), n =1,23,...

H(t - a)

f (t -a)H(t-a)

6(t -a)

f (t)6(t -a)

v(t)

y'(t)

y" (t\

,-r'r' d" F(s)

ds'

e-a

s

e-^ F(s)

g-8

e-^ f (a)

r(s)

sl(s) -/(0)

s'f1s; - .ty(O) -.y'(0)


