Time Allowed : Three Hours

1.

B.Sc. (Part IT) EXAMINATION, 2016

UOKonline.com PHYSICS
Paper I1I

(Relativity and Mathematical Physics)

Section-A/ETE-3
(a) What is a pseudo tensor?

ven ulam e vl o/

(hy  Write Liplacian operator expression in spherical polar coordinate
syslem,

wivedta) el (e o 3 aneenfeer simes w1 e fefe
(¢) Define Fourier series,
it it 5 woutm #ifa
(d)  Show that Dirac Delta function is an cven function,
frgs At o6 ferrs o1 v wm A ¥
(e) Discuss Complon effect,
w173 9 F e Fifwn UOKonline.com
(N Write the relations for four force.
A 7@ F wrE et

(£)  Write the matnx of electromagnetic field tensor in terms of
components of electric and magnetic field.
farega-wersra wiem % Afz3m %1 fnga & gomm 46 % weai F w0
1 feslm

() Write Bassel's differential equation.
pucE ek picaulciicel

(i)  Write Laplace equation in Cartesian coordinates,”
T T i Fw e 4 fafed

()  Write solution of Laplace equation in spherical coordinates.
TTEATE W & Te %1 ey fdwienl | fafad
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Section-B/@vg-a

UNIT1/3aE-1
Derive an expression for divergence of a vector field in orthogonal
curvilinear coordinate system. Find expression for the divergence in

spherical polar coordinate system. 5
At o T fda o7 feredt o 3 g0 1 oo o= Hifad |
a5 ford v fdw 93§ wiee off I Fifed

Discuss covariant and contravariant tessors. 3

Te sfen & wfren wfen S eren #1f93 | UOKonline.com

Maximum Marks: §

10.

1.

UNIT-II/Z=0E-11
Differentiate among space-like, time-like and light like vectors.
SATHTYTE, FTEEq @ FETE wfedl § <R T Fiferd |
Discuss the postulates of special theory of relativity. 5
s 3 fafore fagra & afvmfed =t fademn =il
UNIT-I/EE-111

Derive the relation for kinetic energy of the recoil electron in Compton
effect. 5

ez wora § wfaftre goai F nfew St & ol T T Ay

Prove that orthogonality of four force and four velocity.

wfin s & =gfie dn Ft enfeaswa F fag Hifad |
UNITIVAEE-IV

Express Maxwell’s equations in covariant tensor form.
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For Hermite polynomial, show that :

watve Bl & forg firg it e

H, (-x) =(~1)" H, (x)°
UNIT-VA&E-V i
Show that the frequency of the fundamental vibrations in a cirgy
membrane is given by : '

wefifa el for gamenm fereet & weee @ e aafo:
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a
Find the solution of Laplace equation in three dimensional Cartes;
coordinate system. ; :
fafersita it v g & T Wi 61 gel I e |
- Section-C/@TS-H :
(@) Derive the expréssion for a-Dirae Delta function :

fers Tear wer & fog e g wefifa ifea:
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(b) Calculate the Fourier series for: :
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Writc the notes on : T _ F+34

(a)  Pair production © (b) World line

(c¢) Mairixtensor.
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~ Show that : ( =¥ Fifs fF:)

@ P, (=x)=(=1)"P.(x)
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Ix‘ P, (x)dx =
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Write ll'l.L ‘houndary condmuns for finding potential across a sphere of
radius « and calculate the potential inside and outside the sphzre.
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