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Question 1. [4,6] a) Determine the largest region for which the following 
IVP admits a unique solution 

fgy' = cos(x + y), y # 0, y(l) = 1 

b) Solve the differentia l equations 

1 sinx 
[cosx ln (2y- 8) + - Jdx + --dy = 0, y > 4, x # 0. 

X y - 4 

[xcos C~)- y]dx + xdy = 0, x > 0. 

Ques t ion 2. a) [3,4]. Solve the initial value problem 

(1- x)y' + xy = x(x- 1)2
, y(5) = 24 . 

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

Cx2- y2 = 1. 

Question 3. a) [4,4]. Find the general solution of the differential equation 

II I ex 
y - 2y + y = -, X > 0. 

X 

b ) Write down the form of Yp for the solution of differential the equation 

y(3) + 4y' = 4 + xe-x - e"' sin x + 5 cos 2x . 

Question 4 [5]. Find the power series solution about the ordinary point 
x 0 = 0 for the differential equation y" - 2xy' + 2y = 0. 

Question 5. a) [5,5]. Let f be 21r - periodic function defined by: 

f (x) = { 1, - 1r < x < 0 
-1, O~x<1r 

Sketch the graph off on [- 27r , 21r], find the Fourier Series of j, and deduce 
00 ( l)"- 1 

the sum of the series 2::n=l ~n-l · 

b ) Consider the function 

f (x) ~ { 
0, 

1- x, 
0, 

X< -1 
-1~x<1 

X~ 1 

Sketch the graph off, find its Fourier integral and deduce the value of fa"" si~ Ad>.. 
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