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BACHELOR OF SCIENCE (B. SC.)
Term-End Examination

June, 2024
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.

(i11) Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) Define Covariant and Contravariant

tensors of rank two. 2

(b) Determine the eigen values of the

matrix :
A 0 3
1 0

(c) Calculate the residue of the function :

f(z)=

3

(z—-2)(z-3)

at its poles.

P.T.O.



2.

(d)

(e)
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Show that the function f(z)zez is

analytic.

Plot the Bessel functions of the first kind of
order 0 and 1.

(f) Obtain the Laplace transform of the
function cos pt.
(g) Obtain the Fourier cosine transform of the
function :
- T
cosx, —<x< B
f(x)- )
0, || > =
2
(h) Prove the orthogonality relation for the
Legendre polynomials P (x) =x and
P2 (x) = 1 (3x2 —1)
5 .
Attempt any two parts : 2x5=10
(a) Determine the eigen values and eigen

vectors of :



3.

(b)

(©
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Diagonalize the matrix :
2 6
A=
0 -1
If ® be the imaginary cube root of unity,

show that the set {1,&), mz} 1s a cyclic group

of order 3 with respect to multiplication.

Attempt any fwo parts : 2x5=10

(a)

(b)

(©

(a)
(b)

Using Taylor series, expand f(z)=sin(z)
about z =2 .
4

Calculate the value of the contour integral

§> 3L, where C is the circle |z[=2.
Cz°(z+5)

Using the method of residues, show
that :

J~rr do _ T
0 1+sin%0 /2
e—ax
Obtain the sine transform of f (x) = .5
x

Obtain the inverse Laplace transform of

the function ln[i + %j 5
s

P.T.O.
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Or
Using Laplace transform, solve the initial value
problem :
yll + yl _ 2y — 4
given that y(O) =2, y'(O) =1. 10

Attempt any one part :

(a)

(b)

Using the generating relation for Legendre

polynomials :
g(xt) = ——— =3 B, (x)1"
1-2tx+t n=0
obtain the recurrence relation : 10

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

Derive the Rodrigue’s formula for Hermite

polynomial. Show : 6+4
H, (x)=16x" —4x* +2
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(i) T% U ® ek IEH A KU Mw €
(iii) TRt & 3T WE 7Y 7

1. @IE gie 9N ST ; 5%2=10
(%) *ife 2 & Feuled S gfqufied =
i g sifs)
(@) ffafed sToqg & oH "M Wi
HifaT
A:(o 3]
10
() Fdhl W HeH f A
(2) (z-2)(z-3)

aafite uRarfara sifsa|
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2.

2l
(¥) YA 3R YoM wifedl 9 JUH YRR &

N . e
dHel theddl =D Aldd 9T |

(F) W cospt hl AWM B W

Hifs|

(®) e :
- Y
cosXx, —<x<§
flx)=
0, |x|>E
2
*1 B R TR Y SIS

(3) -l P, (x) = x 3R
Pz(x)=%(3x2—1) & fau wifawar day
s wifs)
FE 9N TG HIWC : 2x5=10
(&) Frfeafad eeqe & Mg AF SR STEiH
Tf<er grad i

2 0 -1
A={0 2 O
-1 0 2




3.

4.
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A:[z 6)

0 -1
&1 famuia sifsm|

(M AR o1 & Avwfcad =@ Fa 3,
feare & aq==a {1,03,(02}TTFI & 3=
HIfe 3 I Th FTHT TIE 2

HIE I 9N A HIWT : 2x5=10

(m)z=§ % Wa IR AU T STEE H
f(z)=sinz T FERX HifeC|

(@)HI AR :

(@) 3rge

dz
E{)C 2 (z+5)

&1 A UREfed HISG, S C [2/=2
2l
(M) sEfyre-fafy w1 IwEm WX fag wifsw
f&
J-n do _ T
01+sin%0 \/@

(F)FAT f(x)= e;:x

iU 5

P.T.O.
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(@)% ln(i+%j 1 FohH ATE BTG
S

U hifTa| 5

AT

e ®UIAR k1 39N hY, H=Afafad e am
HHYET

y'+y -2y=4
feam & 10
y(0)=2, y(0)=1
HE ThH A A BT 1x10=10
(F) A TgURI & P T 10
L _Sp ()

) e &

w1 IUAN Y fEfafed ge Hey
I hifST

(20 +1)x P, (x)=(n+1)P,,, (x)+nP, (x)
(@)t wgml &= Ui &I H  FIH

siteg| f9s +ifse fo .

H, (x)=16x" —4x” +2

e 2 6+4
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