KING SAUD UNIVERSITY DEPARTMENT OI' MATHEMATICS
M-204 Max. Marks: 100
(Summer Semester 1435)  Final Examination Time allowed: 3 Hours

Question.1. (a) Solve the differential equation
 _l=x-y [10]
dx  x+y
“%) Verify that the differential equation
(=xysinx+2ycosx)dx + (2xcos x)dy = 0.
is not exact and u(x,y)=xy is the integrating factor of the equation .
Hence solve the differential equation. [10]
Question ".-(a) A radio active material has initial mass of 100 mg. After two years its
mass is 75mg. Find the amount of the material at any time .

What is its half - life? [10]
b) Solve the second order linear differential equation
V' =2y =sinx+e* [10]
) Solve the initial value problem
| Xy +3x/ +3y=0, y1)=2, y()=4, x>0. [10]
Question . 3.(a) Solve the system of differential equations for ‘ y’
dx dy .
—+—=2¢ -x+y
de dt 1 [10]
ay
3x+2y = I +1t
(b) Find the general solution for the differential equation
Y+ xy' = —) about the ~rdinary point x =0. [10]
Question . 4. (a) Is the set of functions {sinnx},7=12,3,.... orthogonal on the interval
[-7,7]?  Find the norm of each function. [10]

- .(b) Find the Fourier series of the function
f(x)=m—-x, if—-m<x<mw
fx+27m)= f(x)
. ¢) Find the Fourier integral representation of the function [10]
0 Jif x<-1
fO)={x*+x , if -l<x<l
0 LI x>1

[10]



