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1. y(x)=e™is asolution of

(x-1) y"- xy'+ y(x) = 0.

Using the method of reduction of order, find another linear independent solution.

2. Using Laplace transform solve the boundary value problem

y'-2y'+ y(x) = %, y(@=0, y'(1)=-2.

(10%)

(11%)

3. Find the general solution of the following differential equation and show the details.

x"=2y+xy(x) =0, 0<x<o

(15%)

4. Verify the divergence theorem by working out the theorem with the giving vector function

V and the volume V, where

V=zzéz and V:thecone r<2z,0<8<27 0<z<3

¢, is the unit vector in the direction of z.

(16%)

5. Use the method of diagonalization to obtain the general solution of the following equations:

x'+2x+y=0
Y +x+2y+z=0
Z'+y+2z=0

where primes denote d/dt.

6. Solve the diffusion equation
ou 0
—_—= ._2..
ot Ox
subject to the initial condition
u(x, 0)=1
and the boundary conditions
ou

forO<x<1,t>0

forO0<x<1,

u(0, £) =0, =-hu(l,¢)

Xlx =1

7. Compute
X COS X
x?-3x+2

L

fort>0, h>0.

(16%)

(16%)

(16%)




