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1. (26%) Solve the boundary value problem

s
(5;5-}—5;2»)@(:():—2, x €8 @(x)=0, xed

where {2 is a circle centered at the point x¢ with radius R, i.e.
QN:|jx—x9| <R, 00:|x—x0| =R

Express ® (x) in terms of x, x, and R.

2. {i) (10%) Evaluate

22
dz, C:|zl =1.
}{2,:—1‘2’(’ =1
C

(it) {10%) Given 2z; = 1 + 14, 23 = 1 +4v/3, 23 = v/3 — 4. Find

o (22)
g P
3. (i) (10%) Setting
T =€,

show that
d d d? d? d

Yz T d Tdm d? dr
(i) (10%) Solve the differential equation

dy

ay 2,2 — (.
:rdm+y+:cy 0

Hint: introduce a new variable v = 31
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4. (i} (10%) Solve the algebraic set of equations

I1+$2+I3= 3
1+ Ip—23= 1
3z, — 322 — 523 = 1.

(ii) (10%) Suppose the matrices A and B possess the same set of linearly inde-
pendent eigenvectors so that they can be diagonalized through

ST1AS = Ay, S7'BS =Ap,

where A4 and Ap are diagonal matrices. Show that in this case AB = EA.
5. (i) (10%) Evaluate the line integral

gf-dx

where f (x) =5z i+zy j+2%2 k and C is the straight line from (0,0,0) to (1,1,1).
(ii) (10%) Evaluate the surface integral

/ F.ndo
3

where F =2z i3y j+z k and § is the boundary of the hemisphere 22 +2422 =9,
z2>0.



