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1. (12%) The temperature u(r) in the circular ring shown in Fig. 1 is determined from the boundary-value 

problem 

rd
2

u + du =0 u(a)=u 0 , u(b)=u 1, 
dr 2 dr ' 

where u0 and u1 are constants. Please solve for u(r). 
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2. (12%) Compute the Fourier series components for the periodic function shown in Fig. 2 and express this 

function as a Fourier series. 
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3. (14%) A string is stretched and secured on the x-axis at x = 0 and x = 7t fort> 0. If the transverse 

vibrations take place in a medium that imparts a resistance proportional to the instantaneous velocity, 

then the wave equation takes on the form 

o2u o2u au 
-2 =-2 +2P-, 0<P<1, t>O. 
Ox at at 

Find the displacement u(x,t) ifthe sting starts from rest and from the initial displacementf(x). 

d 2 x . dx 
4. (12%) The differential equation m --+ b-+ kx = 0 can be used to describe a damped simple 

dt 2 dt 

harmonic motion. Its solution can be written as the form of x( t) = x me -at cos( rot+$) , where Xm is the 

amplitude of the damped oscillator. Please solve this differential equation and find the a and ro in terms 

ofm,b,k. 



*I~ : 44 ~:ft~JJJ:*:~ 102 ~if:~~±flEtE~~~~tm 
~J5fil§..3U : 76~f4~Wif~~~ Efl , Z.*Ji 
~~f4 § : If~ I)!:~ ~~BWJ: 0224 · fr'i*: 3 

5. (5%)(1) F=[sin2 x,-ysin2x,5z], Sthesurfaceofthebox lxls;a, IYis;b, lzls;c.Please 

evaluate the integral fJ F . n dA . 
s 

(5 %) (2) F = [y, z2
, x 3 

], C the intersection ofx2 + y2 = 1 and z = y + 1. Please evaluate the integral 

{: F · r' ds. (The line integral is clockwise as seen by a person standing at the origin.) 

(5 %) (3) Please find a parametric representation of the following curve: 

1 
Circle - x 2 + y 2 = 1, z = y. 

2 

6. (5 %) (a) Please give the definitions of Hermitian, Skew-Hermitian, and Unitary Matrices. 

(5 %) (b) Please prove that the eigenvalues of a skew-Hermitian matrix are pure imaginary or zero. 

sin z 
7. (5 %) (a) Please find all the singular points and the corresponding residues for 

6 
. 

z 

b I fi d h h Cl)f x3+ 5 dx (5 %) ( ) Pease m t e Cauc y principal value for 
-ct:) x -x 

cosz I ( 5 %) (c) Please integrate for n = 1, 2, ..... counterclockwise around C: I z = 1 . 
z" 

8. (5 %) (a) Find and sketch or graph the image of the given region under the given mapping. 

Region: In 3 < x <In 5, mapping: w = ez ( z = x + i y). 

( 5 %) (b) Find all points at which the mapping z 2 + a z + b are not conformal ( z = x + i y) . 


