KING SAUD UNIVERSITY,DEPARTMENT OF MATHEMATICS
MATH 204. TIME: 8H, FULL MARKS: 40, FINAL EXAM
(T2-2023) ;

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

yu i syl e 6y - 20—.’!:: + 46_2’
y(0) =0, ¥'(0) = 0.

b) Obtain the solution of the differential equation
1 54 1 2 22
— + 6zy + 4zye™ | dz + ;+32: +2e” |dy=0,z>0, y>0.
T

Question 2. [4,5] a) If
Y — 6y + 9y =&, y(0) =1, y(1) = ¢°,

then find the value of y(2).
b) Use power series method near the ordinary point zq = 0, to find the first

five terms of the solution for the differential equation
Y + zy + 2%y = 0.
Question 3. [4,3,5] a) Find only the form of y,, for the differential equation
y" -4y + dy = ze?® + e + €*¥sin(2z).

b) Determine the geneal solution oi ¢he Lomogeneous differential equation hav-

ing the characteristic equation
m*(m?* — 16)(;n — 3)* = 0.
c) Solve the the differential equation

3
zy"’ -y - ;y:mlnz, z>0.

Question 4. [5,5] a) Find the Fourier sine series for the function f(z) =14z,
o« "
0 <z <1, and deduce that > % =1x.
n=
0., z< -1

1, l<z<()
b) Consider the function: f(z) =< 0, =0
1, 0<z<l
0, z21
Sketch the graph of f, find the Fourier integral representation, and deduce

o0

in® A i
that /""',\ dr=7%.
0
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Exe 2 Q‘S 4)
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/

Find the Fourier sgrieé for the periodic function

f@)=n~zg|, -m<z<n

ion. The given fupttion is an even function and therefore its Fourier

/ & :
a
f(z) = —2-0- + Za,,cosnz,
/ n=1

L
/ 2
ao—-;r-/(w—m)dz=1r
0

and

Hence, the Fourier series is

7

T 2
/' fe)=3+22,
n=1
ubstituti =01 ve expressi
Q2. Find the Fourier sine series for the periodic function

(QL{ 7 fl@)=1+z, 0<z<1

of period 2 and show that

EY i "
4 = 2n+1
Solution. The Fourier sine series of the function is

o0
f(z)= Z b, sinnmz,
n=1

n

where . 5
n
by = 2/(1 + z) sinnrzds = g [t-u] A
0
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Thus, the Fourier sine series is

2 (1-2(-1)"] ..
) = ’-'-,.2:1 [ - ]smmrx.

Choosing z = } in above series, we get the desired result,

. Find the Fourier integral for the function

e e

and dedufe that

Q4. Find the Fourier integial of the function

0, z< -1
Q b -1, -1<z<0

b fe)=1 4, gezzi
0, z>0
and deduce that
Fein® A T
sin

d)\ = —.

[5ra-1

0

Solution. We notice that the given function is an odd function and its Fourier

integral is

I(z) =t B (a)sin azdaw,
A
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e ,,i (I
where

; 9 {1=¢
B(a) -—@ sinazdr = (ﬂﬂ

@
0

> :
Thus, the Fourier integral is

ool l\

2 i 1 -cosa) 5
f(z) = = (—(-'—-) sin azde.
0

Choosing = = % in above equation, we have

2 2a
sin® § I
2 .
sin —do
( a ) 2 4
0
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