KING SAUD UNIVERSITY DEPARTMENT OF MATHEMATICS
M204. TIME 81, FULL MARKS 40, FINAL EXAM $2-2025/26

Question 1. [4,4,5] a) Solve the initial value problem

(—‘i%zQ:cy~:c—2y+1
y(0) =1

b) Obtain the general solution of the differential equation
(L) - y ) d os(L)dy = 0
(msm(x) ycos(m) :r:+:z:(,os(m) Y

c) A small metal bar, whose initial temperature was 20°C, is dropped into a
large container of boiling water. How long will it take the bar to reach 90°C if its
temperature increases at a rate of 2°C per second at the moment it was dropped?
How long will it take the bar to reach 98°C' (Hint: boiling water100°C)

Question 2. [4,4] a) Solve the differential equation

™
(coszsinz)y' +y = cos? zsinz, z € (0, 5)

b) Find the general solution of the differential equation
3
5)y" ' ——y =1 -5
. (z+5)y" + 5y + 5V , TF
Question 3. [4,5] a) Write down only the form of the particular solution
yp of the differential equation

y® 4 4y® = 4o + e~ + Boos(22)

b) Find the power series solution about the ordinary point o = 0 for the

differential equation
y' + 2z -1y —y=2
Question 4. [5,5] a) Find the Fourier series for the 2m-periodic function
defined by
T fo<ze<m
f(‘”)z{o if —m<z<0
Sketch the graph of f on the interval (—3m,3m). Deduce the value of the nu-

2atd o n
merical series 3 7= (=17
Bseries '?—_:10 W and Z

2n+41"
= ns=0)
b) Consider the function f defined by
o\ [ sinz, |lz| <
f(fli) - { 0, lwl 2 n

Sketch tho% graph of f. Obtain its Fourier integral, and deduce the value of the

integral f -;‘,‘-‘_?-i\,d)\_
0
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