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1. (15%) Calculate

2 1

I e 20 cos (kx)dx and J- e 20 sin (k) dx

-

2. (Total 20%) Calculate

(i) (10%) i ~ !

+3n+2
1

(ii) (10%) ZW

3. (Total 15%) Find the general solutions of the following differential equations

0 i_ dy
@) (5%) 5=

+6y=0

. dy dy

i) (5% 2 -6 +6y=0
(i) 5%) x PR

(iii) (5%) 2w?+y2 -2x=0
x

4, (Total 15%) Suppose f and g are differentiable functions of three dimensional

space, show that

() (5%) V(fg)=sVg+gVf
(i) 5%) V{V(fz)]=rV’g+2(Vf)(Ve)+eV’f

(iii) (5%) Vx(Vf)=0
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5. (Total 15%) For a complex number z=x+iy where x and. y are real numbers.

Show that
(1) (5%) sin(z) =sinxcosh y+icosxsinhy

(ii) (5%) [cosh(z)[2 =sinh?® x +cos’ y = cosh® x —sin’ y

sinh(2x)+isin(2y)
cosh(2x) +cos(2y)

(iii) (5%) tanh(z) =

6. (Total 20%) The three Pauli matrices are

0 1 ' 0 —i 1 0
O-l = N 0'2 = . B 0'3 =

1 0 i 0 0 -1
Show that

() (5%) o2 =1 where I isthe 2x2 unit matrix,
(ii) (5%) o,0, =io, where (a, b, c¢)=(1,2,3)or (2,3,1)or (3,1,2)

(i) 5%) 0,0, =—0,0, if a=b

O=0X+0,y+0,2.
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