3P RARFI022FEAA L RANLREE

KA 5 R AT AL ot (M)

PR ARASR A KRG BRI Aoy (— k) HACERBE % ) A %_/ R

AFAERERHES *FARELELE (B) KL

1. Let ZZSf—3j+/E , B:67+4j—2)€ , find (@) A+B; (b) The angle
between 4 and B ; and (c) The size of the parallelogram (<47 w9 %7 ) formed by
Aand B. (9%)

2. Vis the volume inside a sphere with radius of 2, compute the surface integration
of F =(xi +y+zk) over the surface of this sphere. (6%)

3. The so-called stream function  can be used to define the wind components u
and v by u=-0y/dy and v =0y /dx. Explain why the wind fields defined
this way represent the non-divergent part of the velocity field. Please also use %
to represent the vertical vorticity. (10%)

4. Find an eigenbasis and diagonalize.

~12 22 6
8 2 6 (10%)
-8 20 16

5. Solve the following problems.

a. y+xy=x, ¥(0)=3;

b. y'+4y'+5y=e" cost, y(0)=0, y'(0)=1;

!
c. y@)+ 2e’jy(r)e"’df =te' ;
0

d y'+8y'+(1+16)y=0, y(0)=0, y(z)=0
(40%)
6. Find the Fourier transform of the following function
e* —a<x<a
X)=
S {0 otherwise
(10%)

7. Find the potential in the rectangle 0<x<20 ,0<y<40 whose upper side is

kept at potential 110V and whose other sides are grounded.
(15%)
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