
1. Solve the following differential equation for x > 0 , 

2. Determine Laplace transform of e-Zt ezm cco(3lo)do 

(a) using the shifting in s variable theorem. 
(b) using the convolution tl~eorem. 

3. For a position vector, F = 3 e-2t (i - j + 2k), determine the followings: 
(a) velocity, (b) speed, (c) acceleration, (d) unit tangent vector, and 
(e) curvature. (12%) 

4.  or z = x + y i as complex variable, find all solutions of eZ = 2 i (7%) 

5.Solve V ' ~ ( X , ~ , Z ) = ~  fo rO<x<  l , O < y < 4 , O < z < m  

with boundary conditions: O(0, y, z) = O(1, y, z) = 0 

O(x; 0,z) =O(x, 4,z) = o  

e(x, Y, 0) = f(x, Y), Q(x, Y, 00) =o (1 8%) 

6. Find the power series solution for ODE xy" t (x-I) y' - y = 0 near x = 0. (12%) 

2 1 7. Find the general solution of ODE x2y" t xy' + (x --) y = 0 in terms 
9 

of Bessel functions. (6%) 

8. Find a real-valued fundamental matrix and the general solutioil for 

the system X' = AX with A = 
( 3  :) (14%) 


