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Instructions: Answer Question ONE and any other TWO Questions

QL
a) Provethat L{t} = siz (3 Marks)
b) Apply First Shift Theorem to evaluate:
i) L{2e3tCos 3t} (3 Marks)
ii) L{t%Sinh 3t} (5 Marks)
c) Apply L’Hospital Rule to determine
L{S'”tat} (5 Marks)
—1 { 5s%-23s+26
d) Evaluate L {m} (5 Marks)
e) ShowthatT'(x + 1) = xI'(x) (4 Marks)
f) Provethat B(m,n) = f(n,m) (2 Marks)
g) Evaluate G%) (3 Marks)
Q2.
a) Classify the following equations as hyperbolic, parabolic or elliptic
i) Heat equation aU,, — U; =0 (2 Marks)
i) Laplace equation Uy, + Uy, =0 (2 Marks)
iii) Wave equation c?U,, — U, = 0 (2 Marks)
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b) The displacement of a vibrating string is described by the equation

ot? ox?
With the boundary conditions

x=0, u(0,t)=0
x=1, u(l,t)=0
And the initial conditions: t =0 , u(x,0) = ¢(x)

Apply the method of separation of variables to find the general solution.

(10 Marks)
c) Find the value of T G) (4 Marks)
Q3.
a) Use Gamma function to evaluate J: x*e ¥ dx (4 Marks)

b) Find the general solution of the first order differential equation by use of transforms

% +2x =10e3t  given that x(0) =6 (6 Marks)

c) Solve the boundary value problem

2
A% 30X, oy~ 2
dt dt
x(0) =5 and x'(0)=7 (10 Marks)
Q4.
a) Given a Beta function Ag(m,n) = I x™*(L—x)""dx, prove that (m,n) = B(n,m)
(3 Marks)

b) Use Beta function to evaluate fol x*V1 — x2dx (5 Marks)

c) Find the Fourier series for the function
-X; —m<x<0
f(x)=40; O<x<rx (12 Marks)
f(x) = f(x+2x)

*END*
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