
Name: 

Section/lnstructor: 

King Fahd University of Petroleum && Minerals 
Departmnent of Matheatics 
Math 333 Major Exam II 
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" \Mobiles, calculators and suart devices are not allowed in this exam. 

Question # 

" \rite neatly and cligibly. You may lose points for messy work. 
" Show all your work. No points for answers without justification. 
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(a) 

MATH 333 EXAM II (Term 222) 

Se4i2,E)6 

Q:1 (8 + 6 = 14 points) (a) Use the definition of the Laplace transfor to find C{e 2}. 

(b) Evaluate C 

Secar),E4 

s+1 

s²+2 

-(3) 

(8+2)2 

S3 

(8+9)9 

(Sta)3 

(8+9)2 

- (3+3) 

+ 

(3+) 
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MATH 333 EXAMII (Ternm 222) 

Q:2 ( 6+4+8=18 points) Find the following: 

(a) C 

Now 

S--3 

(b) C 

(s-1)(8+3) 

$2428+5 

2249-3 

A 

1 

§² + 2s +5| 

-uct -) t-) 

3 
4 

3 
8+) 

4 

(3+1)24g2 

t 

A(3+3) t B (-1) 

ult-) 

B+3 

Cs)(3+3) 

g² + 2s - 3 

4(3-) 
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Sal! 

MATH 333 EXAM II (Term 222) 

Q:3( 12 points) Solve f(0) = 3/2 -e- s(r) e-dr. 

f)= 3+-- fa)* et 
Tating Loboce trorfom 

F() = 

I+ ) F(3)= 

F(S)= 

= 

F(3) 

Tiverting' 

F3) 

G(3-) 

83 

3 

3 

84 

3 

On both Sides, ue gel 

8(3+1) 

+} 
+ 

-) 

(By 

3(3+)) 

fa)= 3+- + 4 -2et 
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MATH 333 EXAM II (Tern 222) 

Q:4 (10 points) Solve the Initial value problemn: 

Sal! Let 

Toting LT 

37 

yc)}= Y(3). 

Tvertng 

LT n boh ides 

Y(s)- yco)- '()+Y(3) = 

(so+)Y (a) = 

Y (S)= 

-38 
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Hca)=in (t-u(t-) + in(t-)u(-3) 

ty-6(1) ö(1-) y(0) 0, y(0)-0. 



Sal! 

MATH 333 EXAM II (Tern1 222) 

Q:5 (10 points) Show that tlhe set {sin(*), sin(3*), sin(5z), .} is orthogonal on 0,5). Also, 
find the norm of each function in the set. 

For m ) 

(fn, fm) = 

l|36 (an+|| = 

, m=, 2,3, 

in(2n+) in(2m+)X d? 

4-(n+m+) 

Cas 
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Sal 

Q:6 ( 12 points) Find the Fourier series of the function f(¢) = 

bn 

Hehce 

n 

- Casnx d 

n 

Casn? 
n 

+ 2Â 

[-(-1)) 

h 

2 

-1, 

Cash 

-|+2) 

2) |-(-D innx 

2. 

. 

0<I < T. 

4 



Sal! 

MATH 333 EXAM II (Term 222) 

Q:7 ( 12 points) Expand f(¢) = ¢, -1< I<1 in an appropriate cosine or sine series. 

Hence 
fix) = 

odd tun th co Foriey ine Sencs 
(aszo, an o) 

n 

+ 

4 
n22 

+ 

4 
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MATH 333 EXAM II (Term 222) 

Q:8 ( 12 points) Find the eigenvalues and the cigenfunctions of the Sturm-Liouville prob 
lem: 

Eigmvalues 
Egnfunhans 

y+ Ay = 0, y(0) = 0, 

A+ B 

y'--0 

4 

= 4n ,n=,2,3, 

A= lcn,n=,2,3, 
1) 
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