
King Sa ud University, Mathema tics D epartme nt 
M a th 204. Time : 3H, Full Marks : 40, 20 / 03 / 1437 

Final Exam 

Question 1. [4 ,4] a) Solve the initial value prob lem 

{ 
y' - xy sin X = x s~n x ' y > 0 

y(O) = 1 

b) Find the general solut ion of t he differential equation 

xy'- y = x 3
- x, x > 0 

Ques tion 2. [4 ,5] a ) Show that p,(x, y) = x- 5 y- 2 is an integrating factor for 
the following equation and then solve it 

b) The population of a town grows at a rate proportional to the population at 
any time . its initial population of 500 increases 15% in 10 years. W hatwill be 
the population in 40 years. 

Question 3. [4,4] a ) Solve the init ial value problem 

y" + y = x + sinx, y(O) = 1, y'(O) = - 1. 

b ) Find the genral sol ut i on of the differential equation 

II I 5 
xy - 3y + -y = 0, x > 0. 

X 

Question 4 . [5] Find the power series solution near the ord inary point 
xo = 0 of the differential equation 

y" - (x + 1)y' - y = 0. 

Question 5. [5 ,5] a ) Obtain the Fourier series of the function: j(x) 
n 2 - x 2 on (-n,n) and deduce that 

12 

b) Find t he Fourier integral of the function 

g(x) ~ { 
and deduce that laoo si~ >-d).. = ~ 

0, -oo<x<-1 
- 2, - 1 :::; X< 0 

3, 0:::; X< 1 
0, X :2: 1, 
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