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BACHELOR OF SCIENCE (B. SC.)

Term-End Examination

June, 2023
PHE-14 : MATHEMATICAL METHODS IN
PHYSICS—III
Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt all questions.

(it) The marks for each question are

indicated against it.

(itt) Symbols have their usual meanings.

1. Attempt any five parts : 2x5=10

(a) Determine the eigen values of the matrix :

1 2
A g
3 2
(b) Define symmetric and anti-symmetric

tensors.
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Locate and name the singularity of the
following function in the finite z-plane :

sin z2

<

Calculate the residues of the function :

(-

If ® be the imaginary cube root of unity,

OF

show that the set {1, , 0)2} 1s a cyclic
group of order 3 with respect to
multiplication.

Obtain the Laplace transform  of
f(t)=7+2e%.

Plot Bessel functions of the first kind of
order 1.

Using the Rodrigue’s formula for the

Hermite polynomials :

H, (x) = (-1)" e (),

evaluate H, (x).
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2. Attempt any two parts : 5x2=10

(a) Verify Cayley-Hamilton theorem for the
matrix A :

1 2 3
A={2 -1 4
3 1 1

(b) Show that the eigen values of a Hermitian
matrix are real.

(¢c0 What are covariant and contravariant
vectors ? Show that velocity is a contra-
variant vector.

3. Attempt any two parts : 5%2=10

(a) Show that u = 2x (1 — y) 1s harmonic and
obtain its harmonic conjugate v.

(b) Obtain a Taylor’s series expansion of sin z
about z = g

(¢) Using the method of residues, prove that :

27
_[ cos 20 do T

0 5+ 4cosH 6
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4. Attempt any two parts : 5x2=10

5.

(a)

(b)

Calculate the inverse Laplace transform of
the following function :

TR

Use Laplace transform to solve the initial
value problem :

y'+4y" +3y =0,

y(0) =3,
y'(0)=1.
(c) Obtain the Fourier cosine transform of the
function :
e’ T
cos x, o> <x< 5
f(x) = )
0, |x|><
2
Attempt any one part : 10x1=10
(a) Expand the function :
1, 0<x<1
X)) =
f( ) {O, -1<x<0

in a series of the form ) A;P, (x), where
k=0

P, (x) is a Legendre polynomial.
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(b) Using the generating function for Hermite
polynomaials :

g (x,t _ p2xt—t? _ S H (x £7
n
s n!

obtain the recurrence relation :

H ., (x) =2xH, (x) —2(n+1)Hn (x)
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(3) @ftic sgusl & fau Afgn & ¥

H, (x) = (-1)" e 2 ()
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S g AN HINT LIDE
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0 5+4cos6 6
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(@) AT a0 1 SYAN wY =fafaa
fE-A1 9HE Hl A SIS .

y'+4y +3y =0,

y(0) =3,
¥ (0)=1.
(7)) o
cosx, —~<x<Zl
f(x)z 2 ] 2
0, |x|>—
2
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(@) e Tgusl & fau S+ e

g(x,t) = e2xt—t% i H, (x)ﬂ
n=0 n!

oo~

&1 I R Efafed REh gay

T HifST

H ., (x) =2xH, (x) —2(n+1)Hn (x)
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