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1. (10%) The steady-state temperature in a region bounded by two long coaxial

4 (),
dr \ dr )

where U is the temperature at distance r from the common axis. Suppose that the
temperature U is kept at constant temperature 77 and T3, respectively, on 7 = a and
r = b, where ¢ < b. Derive the temperature field U(r).

cylinders is

2. (10%) Solve

/_xyz—l .
Y —m’ with y(0)=1

3. (10%) Evaluate the surface integral

//F-ndS,
S

using the divergence theorem, where F (z,y, z) = sinyi-+e®j + 22k and S consists
of the surfaces described by z = \/a? — 22 — %2 and z = 0.

4. (10%) Evaluate the line integral

/F~d:z:,

C

where F (z,y,z) = (z + y*) i+ (z + 2) j + zyk and C is the path from the origin
to the point (1, -1,1) along the curve

C:z=ti-t*j+t3k, (0<t<1)
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5. (10%) Given

Y]

1
A= L
3

rD 2
—

If we have A~ = qol + ;A +~ azA?, find the coefficients ag,a1,0z.

6. (10%) The following set of equations possesses a one-parameter family of
solutions:

20y —x19 — 23 = 2,
T+ 229+ 73 = 2,
4:1.‘1 == 7.1‘3 - 51173 =

Find the general solution.

7. {10%) Evaluate

f( 322 +2
dz,
C(Z - 1) (22+9)

C is taken counterclockwise around the circle: |z — 2| = 2.

8. (10%) Use residues theorem to calculate the integral

T

f dé
1 +sin%é
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9. (20%) Apply separation of variables to solve the partial differential equation

V2

(z,y) = 0,for0<z<a, 0<y<b,
w(z,0) = 0for0<z <aq,
uw(0,y) = ufa,y)=0for 0 <y <,
u(z,b) = f(z)for0<z <a.




