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The matrix A is given hy

a4 d e
A:(d b f) .
e f e

where a.b,c,d,e and  are real numbers. Letting (i =1,2
gig?wlles of the matrix A, calculate the SUEmS;

+3) be the

slpy it ot Caipen
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in terms of g,b,.:: | F,
2 (10%)
Calculate
T = Trie@deh

where thé’ nnmponenta of & are the three standard Pauli matn:es a; for

spin &; j.e.,

wn () =0 5 (b 0.

3 {10%)

Evaluate in closed form the sum J0)=T+acosf+4a%c0s20 +-...
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4-(20%)
For the step function

find
{a) ita Fourier series in the interval —x < ¢ < m;

{b) its Laplace transform.

5 (10%)
Find Fourier transform of the box function

_[1 lega
w = {o iEe

6 (15%)
Find = solution that is spherically symmetric and goes to sero at infimity

I? for each of the following partial differential equations:

(@) VAU(F} = —Ad(F);
(6) (V4 &)U(F) = =B,

| (c) (?* - %) U(7,1) = ~Cf(0)3(),

~where 4. B and (" are constants.
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7 (10%)

Calculate the volume V of a four-dimensional unit sphere: .

1 = rsingssingd; cosd,
Ty = rﬂiﬂt;f:-;sinqﬁlsinril,
Ty = rsiadocosgd,

A L v #1 = rcosd.

8 (15%)

Evaluate the following integrals:

() I, = 5 €*6((z + 8)(? - 3z + 2)) dx,
where &(t) is the Dirac’s delta function;
(b} I, = [§° e~ da;

(e) Ig = [ dzf {1 + 23),




