KING SAUD UNIVERSITY,DEPARTMENT OF
MATHEMATICS
MATH 204. TIME: 3H, FULL MARKS: 40, FINAL EXAM

Question 1. [5,4] a) The population of a certain community is known
to increase at a rate proportional to the number of people present at any
time. If the population has doubled in 6 years, how long will it take to triple

from its initial population.
b) Solve the initial value problem
z(1 +y?)dz + (1 + 2?)%dy = 0, y(—1)=0.

Question 2. [4,5] a) Obtain the general solution of the differential equation

zy'y S+ 22 =2% z>0.

b) Use power series method to solve the initial value problem
(1-2")y" —ay' +9 =0, y(0) =0, y(0)=3.
Question 3. [4,4,4] a) Find the largest interval for which the following
initial value problem admits a unique solution
{ In(z + 3)y" +In(1 —4z?)y +y = 2z
y(7) =193 =1

b) Solve the differential equation: y" +y = mﬁ

c) Solve the following system of linear differential equations

‘;—;;’54—y—1=0
%;%+x-l—1:=0

Question 4. [5,5] a) Find the Fourier sine series of the function f(z) =
1 -z, on [0,1].
w] n—1

o0
Deduce the value of the numerical series } “5- -
n=1

0, x <0
b) Consider the function: f(z) ={ =z, 0<z<3
0, z23

Show that f can be written as a Fourier integral, sketch its graph, find
o

its Fourier integral representation, and deduce the value of / 1_—'::2(@@\.
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