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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 2026
PHE-014 : 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.

(iti) Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) What are contravariant vaectors ? Show
that acceleration 1s contravariant

vector. 2

(b) Show that the set of all matrices of
order m X n is a group under addition of

matrices. 2
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(¢c) Show that the function f(z) = 22 1is

analytic. 2

(d) Calculate the residue of f(z) = % 2
(z°-D

(e) Obtain the Laplace transform of the

function e ¢ sin 2¢. 2

(f) Determine the Fourier transform of the

function :
_Ix O<x<1
F(x) _{O otherwise 2

(g) For Bessel functions, show that
Ji(x) =—Jo' (x)! 2
(h) The Rodrigue’s formula for Laguerre

polynomials is given by :

X AN
Ln(x) = e—d—(xn e )
n! gx"
Obtain the value of La(x). 2
2. Attempt any two parts : 2x5=10

(a) Verify the Cayley-Hamilton theorem for

the rotation matrix M :

_| cos6 0
M_[—sine cose} 5

B-2806/PHE-014



3.

(b)

(©
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If a real matrix is both symmetric and
orthogonal, show that its eigen values
can be only + 1 or — 1. 5
For a quadratic equation 5x2 — 2xy + 5y2
= 4, write down the matrix of
coefficients and diagonalize it. Recast it

In new variables and identify the conic

section it represents. 5
Attempt any two parts : 2x5=10
(a) Obtain the Taylor series representation

of log (1 + 2) about z=0. 5
(b) Calculate the value of the integral

(ﬁwdz where C is the circle |z| = 2.

5
(¢) Using the method of residues, obtain

the value of the following integral :

T cos 0
9 5+4cos0
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4. Attempt any two parts : 2%x5=10
(a) Obtain the sine transform of the
following function : 5

. T

sinx | x|<=

f(x)= 2

0 |x|>=

2

(b) Using the method of Laplace
transforms, solve the following initial
value problem :
Y'=2y'+5y=0;y0)=-1,50)=7 5

(¢) Calculate the inverse Laplace transform

2
of 2251 5
(s=3)(s“+1
5. Attempt any one part : 1x10=10
(a) The generating relation for Legendre

polynomials is given by :

g, )= =3 Py
«fl 2tx +12 n=0

Obtain the recurrence relation :

@2n + 1) x Palx) — (n + 1) Pun + 1(x)
=nPn_1(x)

Hence obtain the value of Pa(x). 8+2
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(b) Using the generating function for
Hermite polynomials

2 00 n

g(x,t =Xt =n§) n X %

obtain the Rodrigues’ formula

2 gn

2
H,(x)=(-D"e* d—n(e_x) and hence
X

evaluate Ha(x). 8+2
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w3, -014 : Hifaent W wivrda fafear-111

gHg ;2 qU2 SIfeFaH 37%F : 50

e : G F¥H HIGY | I J979 & 37% 39 GH 19T
T E | Gkl F 797 GrEr= 37 &1

1. IS Tier 9 HiT 5%9=10
(%) yfaqufedt afeer =0 2a € ? fag wifsu fw
U U Giquiiad afew g1 2

(@) fag wfSu f& eeg am & a1 wife
m X n Il G4 AR F T Th I3
@Tﬂ%l 2

(1) fag FifT & wem f(2) = 22 favafss g1 2
1

(2% -1)

i | 2
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() B e ¢ sin 2t H ATHE IR A

hifeT | 2

. _Ix O0<x<1

(3) T f(x)_<0 —
1 HRA A qRenfad Hifa | 2

(B) oFA Heri @ fau fag wifse i

Ji(x) =—dJo’ (x)! 2
(3) @R sigual & fau Afgie g1 Fefafed g
ﬁ'ﬂTGI'ITﬂ%:

X
Ln(x)e—ﬁ x"e X
n! an
Lz(x) 1 | YTa ShITTC | 2
. I8 & |N HIT : 2x5=10

(%) PH T M & fau Ha-fiees-y3a &
Hfud hifsu ¢

cos 0 0

_[— sin® cos 6}
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(@) I T afoeh g HHid IR Tifaesh Sl

g, a1 fag ey T 39& ATH A1 S
+1q— 1 T & | 5
() fgeuma gHIERTO

bx2 —2xy + 5y2=4

% U] 1 TAE Ty IR 37T foamui

HIT | 30 T =1 | T FIWC AR a6y

o e form vieg, aft=es I fefid wEar €1 5

3. IS Q9N RIS ¢ 2x5=10
(F) 2z =0 9fd log (1 + 2) &1 SR AU &I
T Shifeld | 5
(W) TR @%dz F TF Ui Fife
C
& CoOd |z] = 2§l 5
(1) erafyre-fafy w1 39 R f=fafea gaea
1 A W i
2n
J~ cos O 40 .
5+4cos6

0
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g A 9N HIfST 2x5=10
(%) Ffafed wem &1 BRA AET TR I
Elﬂﬁﬂ"{ : 5

T

sinx | X|<—=

f(x)= 2

0 |x|>=

2

(@) e 'k fafy gro fFafafea onfe o

HHE 1 B ISl hifST 5

y'=2y'"+5y=0;y0)=-1,y'0)="7

2
(1) e 33_—22_1 T FhH AT B
(s=3)(s“+1)
YT hifeIg | 5
g Teh YT hiTeT : 1x10=10

() TISI=g agUal 1 S Hherd FHHfafed SIS

BRI oo ST ®

g(x)= S Py (0L
«'41 2tX+t nZ=:0
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ek U Frefafea e ey g

T

@2n+1)xPu(x) —(n+1) Pn+1(x)
=nPr_1(x)

AU Pa(x) <p1 HHE Tt hifll | 8+2

(@) ftie SIgusi & S e

2 X t
g(x,t :e2xt—t :z NX —
n=0

T YA I AT G :

2 4N 2
LRSS
dx"

I hifaC | AdTT Ho(x) i aRawfera Sifsa|
8+2

Hy(x)=(-1)" "

X X X XX
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