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BACHELOR OF SCIENCE (B. SC.)

Term-End Examination

June, 2022
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.

(it1) Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10
(a) State the rank of the following tensor and

1dentify the free and dummy indices :

A= 9% X

(b) Show that the set of all non-singular
square matrices of order n forms a group

under matrix multiplication.

P.T.O.

(c)

(d)

(e)

®

()

(h)
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Verify that the matrix :

3

2

N‘& No | =
| =

1s orthogonal.

Show that the function f(z) = |,z|2 is non-
analytic except at the origin.

Locate and name the singularity of the

function f(z) _SMZ otz =o0.
z

Determine the Laplace transform of
f(t)=t.

Use Rodrigue’s formula of Hermite

polynomials :

to evaluate Hg (x).

Plot the Laguerre polynomials Lo (x) and

L, (x) versus x.



2.

3.
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Attempt any two parts : 2x5=10

(a) Show that the eigenvalues of a Hermitian

matrix are real.

(b) Find eigenvalues and eigenvectors of the

(i 3)

(c) Show that {1, o, 032} is a cyclic group of

matrix :

order 3 with respect to multiplication,
where o 1s the imaginary cube root of

unity.
Attempt any two parts : 2x5=10

(a) State Cauchy’s integral theorem. Evaluate

dz

N = > where C 1s a circle
+z

the integral {JC
|z| = 3.

(b) Obtain the Taylor series representation of

log (1 + 2) about z = 0.

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

J-oo do T
01+sin20 2

P.T.O.

4.

5.
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Attempt any two parts : 2x5=10
(a) Obtain the Laplace transform of cos pt .

(b) Calculate the inverse Laplace transform
of :

s+1
F(S)=s3+s2—63

(¢) Obtain the Fourier cosine transform of the

function :
T T
oS X, -3 <x< 5
flx)- )
0, |x|>=
2
Attempt any one part : 10

(a) Using the generating function for the

Legendre polynomaials :

1 0
glx,t)=—F—m—s = P (x)t"
(=.t) V1 = 2tx + t2 ,LZ:%) (%)

show that :

n— n

nP,_(x)+(n+1)P,, (x)
=(2n+1)xP, (x)

Hence, obtain the value of of P, (x).  8+2
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(b) The expression for Bessel function of the

first kind and of order m is given by :

I (x) = ké(—l)k T . (g]%m

(m+Ek+1)

Using this expression, show that :

9 L
Jl,z(x)z\/; x2 sinx

and J_j(x) = \/g x 12 cosx. 5+5
T

P.T.O.
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(@) fag =ifSw fo s ToH & s whife
O 1 B L I - o o S L B o B
=g 4 Th G9E Sl 2

() HAMad hifs fh 398 .

143
A 2 2
31
2 2
A 2l

(m) fag =it fof we@ 7 (z2) = |2 #7a-fa=
& Afafea 3= |t fa=et w sifavafos
2l

(T) z=0 R %o f(z):Si;12 &1 fafesa
&1 Truafcor ST 3R 391 919 saET

(F) & f(¢t)=t 1 TH FUCR FG
HifsT|

(®) e J'sl & Ufehs o7 :

H, (x) = (1) e S ()

1 STAM HT Hy (x) 1 qRekfad sifsl
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2 3
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(W) AFR TeWR L (x) 3R Ly (x) & x &
1Y e Eirau|
HE g 9N HIET 2 x 5=10
(%) fag wifSw fob e seae & ot 9m
It B &
(@) ffafaa aeqe P & @i A 3R
3MeTA gfew g hifsT

(3 4

_4—3j
(M 3R o1 1 Afuwfesd == 9a =, @
fearr f& gu==d {1,m,m2} M &H

31fiq FIfe 3 9N T SHF 99T 2

FIE S 9M FIFST : 2X5=10

(%) ®ET TEFHA T99 &1 FoUF  fafEul

TR d §> % HAHE  Uehfad
Cl+z

HIfTY, &l C,|2| = 3 &1 TH a9 2l
(@) z2=0 9l log(1+2) i TR it
fFegor gra =wifsml
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(M) afre fafy &1 ITEm w fag Fifeu
f® :
J~oo do _ T
01+sin20 2
4. HIT T 9W FHifST : 2x5=10

(%) cos pt h1 AMCIE SO A hifsT|

(@) F(s):L ] Hchd AT

83 + 82 — Bs

B YRehfad hifsal

(7T oA
cosx, ——<x<—
f(x)= )
0o , |x > —
2
&1 BRI HIEET TG YT hIST|
5. IS Uk YN HIT : 10

() oSS de9sl & S Hod ¢

1 o0

) =" Pn n
8(x1) V1 - 2tx + ¢2 nz_%) (=)t
&1 39w Tag wifsw &

nP,_; (x) + (n + 1)Pn+1 (x)
=(2n+1)xP, (x)
AAUd P, (x) T HF W HIfS@l 8+2

P.T.O.
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(@) FIfe m 9 999 YFR & 99 e

In ()= 2 (1 e

k=0

1
m+k+1)

2k+m
x
3)

=1 37N X fag Fifse &

9 1
Jyg (%) = \/; x2 sinx

3R J 19 (x) = \/g x V2 cosx | 5+5
T
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