
King Saud University, Department of Mathematics 
Math 204 (3H), 40/40, Final Exam 25/04/2019 

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

{ 
x(x - y)y1 = y( x + y), x > 0 

y(1) = 1. 

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

2y + Ce2Y = - x. 

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

(ye - 2x + y3 )dx - e- 2xdy = 0, y(O) = - 1. 

b) Obtain the general solution of the differential equation: 

II I 2ex 
y - 2y -1- y = -, X> 0. 

X 

Question 3[4,4,4) a) Use undetermined coefficients method to find the 
general solution of the differential equation 

II 2 I · y - y = x + sm x. 

b) Find a power series solution of the differential equation 

II 1 y - xy = ' 
about the ordinary point x = 0. 

c) Are the functions : f(x) = 2x3 , g(x) = x2 Jxl, h(x) = x - 1 linear 
dependent or linear independent on the interval [- 2, 2] . 

Question 4[6,6) a) Let f : lR ----) lR be the 27r - periodic function defined 
by: 

f ( x) = { sin ~', 
Sketch the graph of f on [- 271', 271'] . Find the Fourier series of f and deduce 

00 00 

that L 4nLl = !, L tE~ = ! - %.(Hint:2sinacosb = sin(a+b)+sin(a -
n = l n = l 

b), 2 sin a sin b = cos (a - b) - cos (a + b)) . 

{ 

1 - X, if - 1 < X ::; 0 
b) Consider the even function f(x) = 1 + x, if 0 ::; x < 1 

0, Jxl > 1 
Sketch the graph of f. Find the Fourier integral of f and deduce that 

00 

/ 2>. sin ; - sin
2 

>.d).. = ~. 
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