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1 (10%)

Find the both Fourier rosine and sine series of the Dirac delta function

d(z — z') in the interval (0, L].

2 (20%)

The Pauli matrices & = (o, a2, 73) are defined by

_(n 1) (u —*.:') __(1 0
=0/ PTG o/ T o —1)'

Find

(a) the commutator [, 0] = o0, — 0,0, ,

(b) the anticommutator {s;,0;} = o;7; + 7,0, ,

(¢) Tr(e - d),

(d) Trl(s - a)(@- b)),

(e) Tr((& - @)(é B)& - &),

where 1,7 = 1,2,3 and @ = (a;,az,a3), b = (by,ba, by) and & — (€1, 2, C3) are

three constant vectors.

3 (20%)

The n-dimensional volume V, is given by
Vo = f{iilli'l-"z"'dﬂn.

Compute the volumes of {(a) n = 5 and (b) n = co-dimensional unit

spheres.
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4 (20%)

Calculate the integrals:

b+ @ cos ¢

D
(a) I, = ; d¢a2+b2+2ﬂb{:ﬂﬁl:?51 with |b = |al,
= dx
—] ]- ] .
(b) & Jim f_m P with a >0

5 (20%)

Consider the motion of a damped harmonic oscillator under the action

of an external force. The differential equation reads
mi + pf +kxr = [14t),

where I, m, p, and k are positive constants and 4(¢) is the Dirac delta

function. Solve the equation with the initial conditions:

z(0) = 0, &0)=0.

6 (10%)
If n is a positive integer and x ~n £0,-1,-2.. .,
evaluate

'z +n)

——

Mz —n)'

where [z} = ;7 £ 'e~"dt is the Gamma function.




