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INSTRUCTIONS

Attempt Question one (compulsory) and any other two questions.

1. a) Define the following terms as used in differential equations context ;
1.) Analytic function (2 marks)
ii.) Power series solution (2 marks)
iii.)  Ordinary point of a differential equation (2 marks)
iv.)  Regular singular point of a differential equation (2 marks)
b) using the power series method solve the differential equation

y"' = xy =0 composing your result to those obtained analytically. (5 marks)

C) determine the polynomial solution to the Legendre equation
(1-x*)y"=2xy'+12y =0 (5 marks)
d) using the Frobenius method solve the differential equation
4xy"=2y"+y=0 (5 marks)
e) determine the Laplace transform of f(7) =e® where a is a constant.

(3 marks)
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a.)

b.)

b.)
c.)

d.)
e.)

determine the half range sine Fourier series representing the function
f(x) defined by;

fx)=1+x © 0<x<T
fx) = f(x+2n) (4 marks)

use Laplace transforms method to solve the second order differential equation

2
Zf—3ﬂ+2x=2e3f giventhatat 1 =0 ; x=5 and ?:7 (7 marks)
t t t

+
determine the inverse of L (3 marks)
(s=4)(s+3)

suppose the capacitor in the circuit whose diagram is given below initially has
zero charge and that there is no initial current. At timet = 2sec onds , the switch is

thrown from position B to A, held there for 1 second , then switched back to B.

calculate the output voltage E , on the capacitor. (10 marks)
SN |
250,000Q I
L7
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10v T out
—_|_

use the Bessel’s function identities to express J,(x) in terms of
Jo(x) and J, (x)

(3 marks)
Evaluate I x*J dx (3 marks)

determine J , in terms of the elementary functions sin x and cosx
17
2

(4 marks)
show that xF(1,1,2;=x)=In(l + x) (4 marks)
determine the general solution to Bessel’s equation of order zero. (6 marks)
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a.) determine the Fourier’s series expansion for;

0 s —TT<x< -
2
f(x)=<cosx ; 1TSx<LT (4 marks)
2 2
0 ;. —<x<TIT
b.) determine a Fourier cosine series for f(x) =e” on (0, 71) (4 marks)
c.) 1.) define a Dirac delta function (1 mark)
1i.) state the convolution theorem of Fourier transforms. (3 marks)

iii.)  given the functions f(#) and g(¢) and their convolution is;

FO 0 = [ f(0g(t=x)dx = h()

Where L denotes the convolution operation.

sec’t |t| <
If f(r)=u(t) and g(r) = 4
0 otherwise

Whereu(r) is the Heaviside function.

+ 2

Show that u(r) = @01 (4 marks)
1+tant

d) find the inverse transform of f(w) = _ where a>0 (5 marks)

2m(a + jw)’
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2

a.) Solve =sinxsin y subject to the conditions;

0xQy

Ou ( Va4 j
—| x,— | =2x
0x 2 (5 marks)

u (71,y) =2siny

b.) use the method of separation of variables to find the solution of the equation;

2
a—b; = l a_u which satisfies the conditions;
Ox k Ot
1.) u@,1)=u(a,t)=0 Or=0
1i.) u(x,0)=x for 0 x<a (15 marks)
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