-
% T KA 00 A AR AR 40 A A

B ¥ #E o oW %

RFRBII TV,

| mrasmam

ARAE /

. Show the following two identities
(N(AxB)-(CxDy=(4-CYB- Dy~ (4-DYB-C)  (10%)

QT V)-(Fx V) f =V -

where vector 7 =x%+y j+z 2, its magnitude r=./x’ 4 y? 4 2°

and f a scalar function. (10%)

2. (a) Two malrices 4 and B are each Hermitian. What is the necessary and
suflicient condition for their product 4B to be also Hermitian? (10%)
(b) Show that a Iermitian Matrix remains Hermitian under unitary

similarity transformations. (10%)

3 Find the Fourier transform of the Gaussian probability function f(x) = Ne™™

with ¥, @ constant. (15%) Discuss how the shapes of f(x) and its

Fourier transform change as the value of « is increased. (5%)

4 Evaluate

n Ji:\g(x)d(xz —x - 6)dx =17, where §(x) the Dirac delta function. (10%)
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5 The motion of a body (with mass ) falling in a resisting medium may

be described by the differential equation
av
m-—=mg-hv,
ot
where v(f) the velocity of the body, g the constant acceleration due to gravity, and

b the retarding-force constant, With the initial condition v(0)=0, find v(7). (20%)




