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Question 1. [4,4) a) Solve the initial value problem 

{ 
y' = cos2 y. cos2 x 

y(O) = % 

b) Find the general solution of the differential equation 

[sin (x + y) + y cos (x + y ) + x + y] y' + (y cos (x + y) + y + x) = 0 

Question 2. [4,5] a) Obtain the solution of t he following initial value problem 

I X+ 3y2 
y = y(O) = 1. 

2y 

b) Write down the form of the particular solution of the differential equation 

y"' + y' = 6 - 2 sin x +e-x cos 2x 

Question 3. [4,4] a) Solve the differential equation 

y" - y = 5 + cosh x. 

b) Find the genral solution of the differential equation 

1 1 1 
y11 + -y' - -y = --, X > 0. 

X x 2 X+ 1 

Question 4. [5] Solve the system of differential equations 

{ 
~~ + 2y +X= 0 

2dx+!!:JL+ -0 dt dt y-

Question 5. [5,5] a) Let f (x) = 1 - ~"', for all x E [0, 1l'j, such that 
f(x + 27r) = f (x). Sketch the graph off on [-21!' , 27r] and find its Fourier series. 
Deduce that 

00 1 1!'2 

L (2n + 1)2 = s · 
n=O 

b) Consider the function 

{ 

0, X :S 0 
g(x) = x, 0 < x:::; 1 

0, X> 1, 

Skech the graph off and find its Fourier integral. Deduce that 
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(Hint take x = 1). 
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