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' e = June, 2018

PHYSICS

PHE-14 : MATHEMATICAL METHODS IN

Time : 2 hours

PHYSICS-III

Note : Attempt all questions. The marks for each question
are indicated against it. Symbols have their usual
~ meaning.

1. Attempt any five parts :
(a)

IfHisa Hermitian matrix and U a unitary
matrix, show that U*HU is' a Hermitian

- matrix.

(b)

(©

G
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If AV is an antisymmetric tensor and B; is a
vector, show that AVB;B; = 0.

Locate and name the singularities in the
finite z-plane of the function of complex

.2
variable f(z) = 222
: z
Calculate the residues of the function
f(z) = -2 at each of its poles.
' z° — 3z :
-4 : P.T.O.
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(e) Is the.group of all square matrices of order 3
a group under matrix addition ? Justify your
answer. :

(f) Obtain the Fourier transform of the function
0 t<0

f(t) =
{e'“ t20 A>0

(g Use the first shifting theorem té calculate
the Laplace transform of t2et.

1
(h) Calculate (i) j Py(x) Py(x) dx, and
-1
1
(if) I Py (x) dx.

“1

2. Attempt any fwo parts : \ - 2x5=10
(a) Verify the Cayley-Hamilton theorem for the
matrix

=5 )

(b) Obtain the eigenvalues and eigenvectors of the

following matrix :
2 3 0
3 .2 0
0 0 1
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4.

(c) Identify the conic section whose equation is

5x% — 4xy + by’ = 4.

Attempt any one part :
(a) Using the method of residues, prove that
2n '

o _2n
. 3+2c0s0 .5
0

_(b) - Show that

L

J‘ .
x“+4
0

Attempt any one part :
(a) Represent the function

1, -1<x«<1
f(x)=

0, |x|>1

as a Fourier integral. Use the result to show

that
J‘; Sih a da =
0

A

10

10

(b) Solve the initial value problem using the

method of Laplace transforms :
y” + 16y = 8 cos 4t; -y(0) = 0; y'(0) =8
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5. Attempt any one part : 10

(a)

(b)

PHE-14

Use the generating function for Hermite
polynomials

g(x, 1) = 2=t z : Hyt?
n!
n=0
to evaluate the integral
2
j xe”* H,(x) H,(x) dx.
Show that

2n
Jox) = L j elxc0sd g9
2n v
0

by using the result

n

J(x) = lj cos (6 — x sin 0) d6.
- T

0
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