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1.

Prove the following equalities. (20 points)

(a) V-(szB):B.(Vsz)—Ez-(VxB)

(b) Vx(Vsz)=VV-Zz—V-VEz

Solve the following equaﬁons for y(x).(20 points)
(@) 1+y)dx+(1-x)dy=0

(b) xfiz—z 2x+3y
dx

1 00
Considerthe matrix |0 1 1 |.(20 points)
011

(a) Find the eigenvalues.
(b) Find the corresponding orthonormal eigenvectors.

(c) Compare the sum of the eigenvalues and the sum of the diagonal elements.

(15 points)
(a) Expand In(1+x) as an infinite series for —1 <x<1.

o 2
(b} Given the Riemann zeta function £ (2)= Zn'z :%, calculate I;—l—n(—ltﬂdx

n=1

X

x, O<x<nzm
Consider the periodic function f(x)= { (15 points)
-x, —T<x<

(a) Represent f(x) by a Fourier series.

i 1
b) Use the result of (a) to calculate .
(b) (a) Z; on 1y

Use the generating function ¢®/2“*? = %" J (x}" to show that Bessel function J,(x) has odd or even

n=-w

parity according to whether n is odd or even, namely, J,(x)=(-1)"J,(-x) (10 points)




