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1. Solve the following differential equation for x>0, (15%)

5 d? d
2282 10 v 20y = dln(x) - x
dx? dx _

2. Determine Laplace transform of e™%! j(: e?? cos(3w)dw

(a) using the shifting in § variable theorem.
(b) using the convolution theorem. (16%)

3. For a position vector, F = 3 e (i—j + 2k), determine the followings:

(a) velocity, (b) speed, (c) acceleration, (d) unit tangent vector, and
(e) curvature. (12%)

4, Isor z=x+yi ascomplex variable, find all solutions of € =2 i (7%)

5.Solve V?0(x,y,2)=0 for0<x<1,0<y<4,0<z<o
with boundary conditions: 6(0, v, z) =0(1,y,2)=0
6(x, 0,2) =0(x,4,2) =0
0(x, v, 0) = f(x, y), 6(, v, ) =0 (18%)

6. Find the power series solution for ODE xy” + (x=1) y'—~y=0near x=0. (12%)
7. Find the general solution of ODE xy” + xy’ + (xz—é) y =0 in terms
-of Bessel functions. (6%)

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

the system X’ = AX withA= ( 13 3] (14%)




