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1. (15%) Solve the following ODE by variable substitution
X" —5xy’ +8y=2Inx ; y(1)=y(1)=0

| 2. {15%) Solve the system of linear ODEs by matrix diagonalization {similarity transform of eigen-matrix)
Yi=3y1+3y2+8
y2 = y1+5y2+4e

3. (15%) Use the Laplace transform to solve the following integrodifferential equation:

yity=1- sinz‘~jﬂr y(nydr, y(0)=0.
4. (20%)
(2) Evaluate
i
—_—d
b, (=D z=3) ©

where the contour C is the circle |z| =2.

{(b) Show that the complex mapping w=sinh z (with z=x+iy) is conformal. Then find the image of the
strip =7z /2<y<z/2, x>0, under this mapping. What is the image of a vertical line segment in the

strip?

5. Determine the solution of the following initial-boundary value problem: (20%)

oT o°’T BT
—a“;-—-_k ax—2+_a-}7 for 0<X<1;0<}’<1rt>0'

Tx,0,)=T(x,1,)=0for0<x<1, >0,
700,y, ) =1T(1,y, ) =0for0<y<1,t>0,

and 7{x, y, 0) = f(x, ¥} =10sin(x)cos(2y)
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6. Determine the solution T(x,s), in the Laplace transform domain (T(x,s), is the Laplace
transform of T(x, t)) of the following initial-boundary value problem by Laplace transform
technique: (15%)
or 9T
— =k 2 for
ot ox

0<x<L,t>0,

T(x, 0) = T = constant, forO0<x<7,

T
T(L,t)= %(O,l‘)= 0 for ¢>0.




