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1. (Total 15%) The Gamma function is defined as

[oe]

(1) (1:/[])}1[] C I(}{ I 1) (X)

(ii) (5%) Calculate T()

2. (Total 20%) If # is the position vector and d is a constant vector in three
dimensional space, thatis # = x% + y9 + zZ and d = a,%X + a,9 + a,Z where
,9,2 are the unit vectors of X, y, z axis respectively.
(i) (10%) What kind of surface is if (# —d) -7 = 0 and what is its surface area?
(i) (10%) Calculate |V[(# — d) - 7]| on the surface where V is gradient
operator.

sin(2x)+isinh(2y)
cos(2x)+cosh(2y)

3. (Total 15%) Show that tan(x+ iy)=

4. (Total 20%) The expected value of a probability distribution P(x) is defined as
(f(x)) = [ f(x)P(x)dx. For the probability distribution P(x) = ATi—x_z where

—1<x<1 and A isthe normalization constant to make [ P(x) dx=1, find
(i) (5%) The normalization constant A '
(ii) (5%) Mean value p = (x)
(iif) (5%) Variance o% = {((x — (x))?)
(i¥) (5%) The probability between p— o and p+ o where g = Vo?

>

.%?
il

ETEF AL zarl




Bd s K2 107 L5 EE IR L5

Pl RXBIEA AL Foa(—gEh) I 228 #LR
# o EAuS :
AFEZRERATESR ‘ *FAELEL () RHAEL

5. (Total 15%) The solution of the differential equation

(1 x)y —2xy'+1(1+1)y=0 can be written as a power series as y = Zcx

" n=0

(i) (10%) Show that

___(l—n)(l+n+1) _
“ne2 = (n+2)(n+1) n

(ii) (5%) Find the following solutions:

@ ¢, =1¢=0,1=0;() ¢,=1,¢=0,l=2;(c) ¢,=0,¢=11=1;
@)c,=0,¢,=1,1=3

6. (Total 15%) A isan nxn Hermitian matrix with orthonormal eigenvectors

‘xi> and the corresponding real eigenvalues 4 <A, <A;---</,. Show that a unit

vector | y>

AS(y\A{y>S/'L
and its adjoint

Hint: You may consider lx,.> as a column matrix as

x| =(|x,)) as a raw matrix as X3 X s Xy )
I \ I

n




