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Instructions to Candidates

You should have the following for this examination

-Answer Booklet, examination pass and student ID Mathematical table, calculator

This paper consists of FIVE questions. Attempt question ONE (Compulsory) and any other
TWO questions

Do not write on the question paper.

Question one (compulsory) (30MKYS)

Question One (30 Marks)

a)
1) Determine L{e’2t sin 3t} using Laplace transform tables (2 marks)
ii) Determine the Laplace transform of f(x) =t* from first principles
(6 marks)
. 4| 4s-3
iii) Determine L { > } (4 marks)
s°—4s-5

b)



i) Giventhat y=1when x=2%, determine the particular solution of

(y? _1)d_y =3y (5 Marks)
dx
ii) Use the integrating factor to solve g—é =secH+ ytan @ given the boundary
conditionsy =1 when =0 (6 Marks)
c) Determine the Fourier series expansion of the periodic function of period 1
1 +X, - 1 <x<0
f0=12%

— =X O<x<E
2 ! 2
(7 Marks)

Question Two (20 Marks)

a) Given the function f(x)=x, 0<x< 2z, determine the Fourier series representing the
function f(x)

(10 Marks)
b) Determine the Fourier series expansion of the periodic function of period 1, given the
function
[ — 7T
—1 for — T < X< —
2
— 7T 7T
f(x)=< O for — <X <=
2 2
1 for — < X<
—

(10 Marks)

Question Three (20 Marks)
a) A first order differential equation involving currentiin a series R—L circuit is

given by: %+ 5i = % and i =0and timet=0. Use Laplace transforms to solve for

iwhen E =50sin 5t (10 marks)



b) Using Laplace transforms solve the following second order differential equation
2 /
%+2%+5y:e‘X sin x, where y(O):O’ y (0)=1 (10 Marks)
X

Question Four (20 Marks)

a) Given that 7x(x — y)dy = 2(x* + 6xy—5y?)dxis homogeneous in xand y, solve the
differential equation taking x =1wheny =0 (12 Marks)

b) The charge g in an electric circuit at time t satisfies the equation

2
1 o
L ((jjtg + R%+Eq =E,where L, R, Cand E are constants. Solve the equation given

L=2H, C=200x10"Fand E =250V when R=200Q (8 Marks)

Question Five (20 Marks)

a) Show the following

= Lg , using the definition of Laplace transform (3 marks)

b) Determine Ll{ 7s+13 }

s(s® +4s+13
(9 marks)

2
c) Determine the general solution of 9% - 24% +16Yy =0, then its particular solution
X

giventhat x=0, y :%:3 (8 Marks)
X
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