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Instructions:

1. Write neatly and legibly. You may lose points for messy work.

2. Show all your work. No points for answers without justification.
3. Calculators and Mobiles are not allowed.

4. Make sure that you have 8 different problems

Problem No. Points Maximum Points

1 8
2 15
3 15
4 10
5 12
6 12
7 12
8 16

Total: 100




Q1) (8 points). Find the Fourier integral representation of the function

0 x<0
f(X)={X
e x>0



Q2 ) (15 points). The steady-state temperature in a semi-infinite plate is determined from

2 2
a—l;+6—l;:0, O<x<m y>0
oX~ oy
u@©O,y)=e"’, u(r,y)=0, y>0

u
|,

Use the Fourier Transform to solve for u(x, y).

=0, O<x<umrm,



Q3) (15 points). A uniform semi-infinite elastic beam moving along the x -axis with a

constant velocity v, is brought to a stop by hitting a wall at time t = 0 . The longitudinal

displacement u(x,t) is determined from

2 2
azg—l:=a—2u, x>0, t>0
X
u(0,t) =0, Iima—u:O, t>0
X—)ocax
ou
u(x,00=0, —| =-v,, x>0
(%,0) P 0

t=0

Use Laplace Transform to solve for u(x,t).



Q4) (10 points). Find the steady-state temperature u(r,8). in the sphere

2 2
Ou,20u, 10U oo _o o ¢ 0<h<r

+ S =
o’ ror r?2o0* r? 06

u(c,8) =cosé, O0<O<nr



Q5) (12 points). Let C be the triangle with vertices (0,0), (0,1), (—1,1), then
%‘ e*’dx + 2 tan"lx dy =
Cc

(a) g—lnz
(b) > +1n2
(c) t—In4
(d) T+ 1In4

(e) 0

Q6) (12 points). The Fourier Bessel series of the function f(x) =1, 0 < x < 2, using
Bessel functions of order zero that satisfy the boundary condition

JoQRa) + 2aJ)(2a) = 0is given by f(x) = X.;2, ¢; Jo(a;x). The value of ¢; is

(4a?+1)J2(2a;)

4a; J1(2ay)
JE(2ay)

(b)

4a; J1(2a;)
(4ai2 +1)J, 2ay)

(©)

4a; J,(2a;)
(4a?+1)J22a;)

(d)

4a; J1(2a;)

©) =, Gan



Q7) (12 points). The IBVP

2 2
28_L21=8_21' O<x<zmt>0
ox:- ot
u(0,t)=0, u(x,t)=0, t>0
u(x,0)=1x(7z—x),a—u =0, 0< X< 7.
4 ot

has a series solution u(x,t) = > (A, cosant+ B, sinant)sinnx. The sum of the coefficients 4, + B, =

n=1

1

@ —=— 1 - (-D"
(0) =1~ (=DM
© == 1+ (=DM
@) == 1+ (=DM

@ Z(1+ (=)™

n3



Q8) (16 points). Fill in the blanks:

1) Lte ™ =i,

2) LLU(t—72)SIN2t = oo,

3) Lt cosh3t}=...ccoovvrrerrernnns




