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Question 1 [4,4] a) Test if the following equation is exact, if it is not, 
find the appropr iate integrating factor and solve it. 

(x 2 y + y2 )dx + (x 3
- 2x y )dy = 0 

b) Solve the ini tal value problem 

{ 
g::r

1 dx - i dy = 0 
Y x (ex +3x) 

Y( l ) = 1 

Question 2[4,4] a) Solve the initial value problem 

{ 
x 2y' - 2xy - y3 = 0, x > 0 

y(1) = 1. . 

b) Find the family of orthogonal trajectories of the family of curves 
2 

xyex =c. 

Quest ion 3 [4,5,5] a) Find the general solution of the differential equa-
tion 

y ( 4) + y(3) = 1 - e-x . 

b) Use power series method to solve the homogeneous equation 

y" - x y' + xy = 0, 

about the ordinary point x = 0. 
c) Use variation of parameters method to obtain the general solution of 

2 II x y - x y' + y = 4x In x, x > 0 

Question 4[5,5] a) Let f be a periodic function of period 27T given by: 

f (x) = 7T
2

- x 2 for x E ( -7T , 7T) . 

Find the Fourier series of f and deduce the sum of the numerical series 

n= l 

b ) Find the Fourier integral of the function f ( x) = { 
0, if 

lxl :S: 1 
lxl > 1 ' 

c if 

where C of 0. 
00 

Deduce the value of the integral j si~>.d.A . 
0 
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