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(1) (i) In the usual notation, prove that

@ &{e"f(N}=F(s—a), and
(b) if g(t):(f(t_a)’ T then IgO]=eF().

0, t<a

Obtain the Laplace transforms of the following functions:
g(t)=e"sin 2t + e sinh 3¢, and

ro-f0 <2
|2 22
(50 Marks)

(ii) Define the Inverse Laplace transform f(t) of F(s), denoted by £ 1{F(s)}.

Find
Ss

@

®) % {(S 2” )}

(© & {( +9)2}

(50 Marks)
(2) (i) Show that ,

L] =s*&Lf ()]s (0)~ f'(0)
in the usual notation.

Solve the following Initial Value Problem
y'"'=y'=cos(37); y(0)=-9 and y'(0)=0

by using the Laplace Transform.
(50 Marks)




(i1) Use the Laplace transform method to solve the following system of differential
equations for xi(t) and xa(t)

xl' =3x%—2x, +3
x; =3x +1

subject to the initial conditions
x(0)=—1and x,(0)=1.

(50 Marks)

(3) (i) The Fourier series of a periodic function f{z) with period 2T is given by

a, ~ nm . nmt
t)=—+ ) a, cos—+ ) b sin—;
ORS Z 2 COS = Z \ Sin =

where ag, a, and b, are
T
G=7 [raoda, 4 =1 If(t)cosﬂdt and p =L ff(t)sinﬂdt.
T r T b5 T n T £h T

Find the Fourier series expansion of the function defined by

f(’):{? 0<t<1

1t <2

fE+2)=f(.
Show that

5
7)==,
J) 5
Hence, deduce that

Z: 2m—1) )

k\

(60 Marks)

(i1) The definition of the Gamma function is given by

T(A+1)=[e"t*dt forallA>1.
0

Obtain the recursive formula for the Gamma function as

T(A+1) = AT(A).

Hence, evaluate the integral

o0

—Arai
Je xS dx.
0

(40 Marks)

L7




4) (i) Show that the separable solution of the one dimensional heat equation
ow . o’w
ot ox?’

can be written, in the usual notation, in the form of

= - 4F . NX
w(x,t) = ZBne{ L ] sin(—),
n=0 ‘L
along with the boundary conditions w(0,f) =0, and w(L,?) =0 for all time .

Assuming that w is separable in x and ¢, solve the following one dimensional
heat equation:

6w:36 ZV , O<x<m, t>0,
ot ox

under the conditions

w(0,0)=w(z,t) =0, t>0,
w(x,0) =2sinx + 3sin3x —4sin4x , 0 <x<m

(60 Marks)
(ii) The Beta function is defined as
1
B(p,q)= Ix”'l (1-x)"dx for any real numbers p ,q > 0.
0
Using the above definition and the relations:
T xF C(p)l
0 P+q)
evaluate the following integrals:
3 Tx*1-x%)
2 [3_ b) | ——=dx
(40 Marks)

****************************End*************************




