1. Solve (2x + 3y2 )dx = 2xydy (20%)

2. Givenamatrix A= L } to carry out the following two problems.

(@) Find the exponential matrix e*. (10%)
(b) Solvetheinitial value problem X'=AX with X(0)={_§}. (10%)

Z . . .
3. Evaluate ﬁzz 16 dz ,where C isthecircle |z—2i|=4. (20%)

Cc

4. Find the volume of the solid that is bounded between the cones z =/ X2 + y2

and Z:w/9X2+9y2 and theplane z=3. (20%)

5. Solve the boundary value problem for the longitudinal elastic vibrationsin arod of
length T whose left and right ends are both free. Assume ¢=1 asthe wave speed,
and uniformly stretch the rod by one unit, releasing it without imparting any initial

2 2
velocity. That is, the wave equation is % ¢ % and the associated conditions
X

are 24 0,t)=Y(r1y=2Y(x 0=0,and u(x,0)==> (20%)
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