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2. (10%) Given
A:§+2]'-—2§
B=i-j+4k

find the expression of a unit vector C that is perpendicular to both of A and B.

3. (10%) Find the general Solution of the following system of differential equations.

j‘EHJHQ +z
dr Y

dy
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dr Y

dz

L =ex—2y-z
dt Y

4. (10%) Use the Laplace transform to solve the follomng system of differential equations.
d’x dx dy
— =
dt* dr dr
d’ 3) _dy Pl dx _ 0
de® df  dt
x(0)y=1, x'(0)=0

y(0)=-1, y'(0)=1

5. (10%) Evaluate sf)c F-dr where F=y"i-x"j+92°K , Cis the trace of the cylinder x*+y*=1 inthe

plane y+z=2 Assume C is orientated counterclockwise as viewed from above.
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6. (10%) Find the complex Fourier series of fon the given interval:

0, —-+<x<0
Jx)=41, O<x<i
0, T<x<i

7. A thin wire coinciding with the x-axis on the interval [-L, L] and with thermal diffusivity k is bent into the
shape of a circle so that the ends are joined.
(a) (5%) List the partial differential equation describing the temperature distribution.
(b) (15%) Find the temperature «(x,7) under the following conditions:
u(=L, y=u(l, 1), t>0
gli = ou , >0
OXlyey  Olyey
u(x, 0)= f(x), -L<x<L

1
z{z ~1)

8. Expand f(z) = in a Laurent series valid for

@ (5% 1<

®) (5%) 0 <|z~1] <1 .

tan z

9. (10%) Evaluate g(f

<

dz | where the contour C is the circle |z-1|=2.




