
~51Jf = 56 !ilir~JXJtJ::k~ to3 ~~ijHJt±mm~~t5tt5tm # 2 Jr . ~ 1 Jr 
~PJT~53U : :f:ttf.iJ<f4~~Ef3 , Z~ 
~~f4 El : JJ!Ut.Hl~~ ~ii-itBM: o223 • !!J:x: 4 

* ~~~5.1~: :2/S:gi\~~OJ~f-IHt•~ o gJtm-~~:ff<-FH'F~ · m-:$:Nit~~!Ltf'F~lt, /f.:Y§t:5t o 

1. (25 %) Please derive that the gradient of a scalar,/, and divergence and curl of a vector, A, in a spherical 

coordinate (r , IJ, (/J ), where r is radius, () is zenith angle and (/J is azimuthal angle, can be stated as follows. 

2. (15 %) Find the Fourier series of a periodic step function as follows, 

f( ) = r-k if_ 2 < x < o 
X k if 0 < X< 2 

where the period equals to 4 

3. ( 15 %) Find the Fourier integral of a pulse function as follows 

f (x) = {1 if lx I < 1 
0 if lxl > 1 

4. Find eigenvalues and corresponding eigenvectors ofthe following matrices. 

a. (5 %) 

[
cos e -sin e] 
sine cos e 

b. (10 %) 

2 0 0 0 
1 1 0 0 
2 0 3 0 
1 4 2 -6 
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5. Please find general solutions of the following differential equatioi).S. 

a. (10 %) 

y" + y = tanx 

b. (10 %) 

x 2 y" - 7xy' + 16y = 0 

c. (10%) 

1 
W" + - W' + k2 W = 0 

T 

where k is a constant and W(r) has the boundary condition of W(R) = 0. 


