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Question 1 [4,4] a) Determine a nd sketch the largest region of the xy-p la ne 
for which the following in itial value problem has a unique solution 

{ 
(x- 2)(x + 3 )y' = 4 ln y 

y(-5) =2. 

b) Test if the following equation is exact , if it is not, find t he appropriate 
integrating factor and solve it. 

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

Question 2[4,4,5] a) Solve t he differential equat ion 

dy 
dx = j3 + x + y, 

b) Solve the initial value problem 

{ 
xyt -2(1+x+.fij)y=0, x>,y>O 

y( 1) = 1. 

c) A building loses heat in accordance with Newton's law of cooling. Assume 
the inside temperature is 70° F when the heating system fails. After 2 hours t he 
inside temperature drops to 40° F. If t he external temperature is 20° F , compute 
the interior temperature after 4 hours. 

Question 3[4,5] a) Use t he var iation of pararneters method to solve the 
dift'erential equat ion 

II I ex 
y - 2y + y = x2 + 1 . 

b) Use power series method to solve the nonhomogeneous equation 

" I y + xy - 2y = x, 

about the ordinary point x = 0. 

Question 4[5,5] a) Let 

f(x) = { 
1 + x , 

-1 + :r, 
-1:Sx:SO 

O<x :S l 

where f(x + 2) = f(x) Va; E R Sketch t he graph of f (x) on ( - 1, 1) and find its 
Fourier ser ies. 

b) F; nrl the Fou,·iec in tegml of the fn net ion f ( x) ~ { 
and deduce that 

CXl 

/
(3- 4cos.A)sin.Ad.A= ~. 

. .A 2 
0 

1 

-2, 
1, 
0, 

- l :Sx:SO 
0< x:S 1 

Jxl > 1 
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