King Fahd University of Petroleum & Minerals
Department of Mathematics & Statistics
Math 514 Comprehensive Exam
Time Allowed: 180 Minutes
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Q.2 (10 points) Use Laplace transform to solve the integral equation

f(t) = tsin(t *’/f ) sin( e, H0)=0
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Q.3 (10 points) Use Laplace transtorm to solve the wave equation

a*uy, = uy +bsin(2t), >0, t >0

under the following conditions
w(r.0) =0, w(r.0)=0, >0

and

u(r,0) =0 lim lu(x,t)| < oo
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Q.4 (10 points) Solve the integral equation for f

using the Fourier transform
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Q.5 (13 points) Use appropriate Fourier transform to solve the Laplace equation

Uge +Ugy =0, 2> 0, y >0

under the following conditions u(0.y) = k

b,y >0and u(x.0) =0, x> 0. Solution is bounded
as r —r 0Q.
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Q.6 (¢

(m+p)

>+6 points) Use Mellin transform to show the

following:
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Q.7 (10 points) Show the Hankel transform
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Q.8 (10 points) Find a solution ®(x.y) of the Laplace equation

Upy + Uy =0, —oco< @ <00, Y>>0

under the condition lim =
j) x> l
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= 17 |z| <1 . Hint: Use Poisson’s formula.
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