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1. BEvaduate

7
it 22 (2% 422 42)
around the circle C with equation |2-3. {10%)
Z. Evaluate
. l—cosx
(2) lim ——— (7%)
=0 x
- i [t. - - tf_ by i ,' —_
(b) fim sin{ran x) a an{sin x) (79)
x—0 X

3. Find the {a) cigenvalues and (b) cigenvectors of

fe cosd —sin@ (14%)
o sind  cosfé ”

4. Show that
V% = grad divii — rot rorit

-, . -
where V2% is called vector Laplacian and defined by
s % ’) —_
Vu =[V2u| Vouy Vo d as it = (i, o, g ).
- . — i
rofte is also written as cprli, (10%)

5. Selve the dilferential equation

YRy 42y — 20 y(0)=2, ¥ (0)= -1

-
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6. Prove that T(1/2)=+/x, whereT(x) is the Gamma function.

* (10%)

7. Using the generating [unction of Bessel function

g(.‘_’r): E{IJ“Z}(I—L’I} — ZJ” (x)rn

1=—ca

and the orthoganality properties of cosine and sine:

J 0 o — 0 m#n
casntlcosng =
0 <'7r,-"? HI =R

T0 m=n

J sinm@sinng =4
Y gl 2m=n

to show that Jafx) can be written as

J,(x}= -I—J.G cos{nf~xsin 8)d2, n=0,1,2,..
A

where Jp{x) is the Bessel function.
hing let t=e@ in g(x,t) {15%)

8. Solve the one-dimensional partial dif{erential equation
32(;(.,1, ) _dq(x,7)
(?x?' - Jt ,
with the inidal conditdon
g(x,0)=56(x),

| x=10
where 8(x) is the delta function: 6{x)= L(155%)
0 elsewhere
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