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B.Sc. (Part II) Examination, 2019
PUYSICS
(vitferen forgme)
Paper III

(Relativity and Mathematical
Physics)

(smafaremar e WfuTdra i)
Time Allowed : Three Hours
 Maximum Marks : 50
This question paper contains three
sections as under :
Section-A . wug '3’ - Max. Marks-5
| This section contains one compulsory question

with 10 parts, having 2 parts from each unit, short

‘answer in 20 words for each part. All questions carry

equal marks.
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Section-B w|ug 'w' Max. Marks-256

This section contains 10 queslions having
2 questions from each unit. Answer § questions
(250 words each) selecting one question from each unit,
All questions carry equal marks.
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Seétion-C @ ‘®w’ | Max. Marks-20

This section contains 4 descriptive type ques-tians
(questions m.ay have sub-divisions) covering all units
but not more than one question from each unit. Answ;ar
any two questions (500 words eqchj. All questions carry
equal marks. - .

57 @S 4 4 W7 FoARE @ (Y @ 39-9r
i & gwd &) o @t sEEdl 4 @ RE 9, g 0w
¥ @ tF @ Sfuw TvT T g T g wedl # W
et ot & ¥R W1 @1 I 500 Wikl @ ofvw 7 @
ot vl & siw gAA €

1533 2 [Contd....
http://www.uokonline.com

woddurjuoyon mmm//:dny



woddurjuoyon mmm//:dny

http://www.uokonline.com http://www.uokonline.com

'dﬁi}E]Writﬂ Bessel's differentinl equation.

aa omwer wHtam fafed

Section A/@UE-3

1. (i) Define Pseudo tensor.

oed wlew @ ufinfam =R | (ix)- Write Laplace equation in Cartesian

coordinates.

,f RRJ\ What is melric tensor 7
% NS g W eria fewe 8 fafed

Mo whw =0 & & 2

(x) Write Laplace equation in spherical coordinate

_Lr_'ii)_,Deﬁne Dirac delta function. : =
: : =" system.

foTm e e @ e S g F Tt frdere Tg 4 e Wi ffad
v} What do you mean by space like vectors ? g g Section Bf@ﬂé-ﬂ =
AT, wiewi A oY Fm wWma ¥ 2 % ;r UNIT-VZTE-1
—}~ What is threshold energy of any reaction ? 2‘ i— _2~ Show that spherical :_:oordina-te system is
it o fom o Rt ot ool e oR S orthogonal.
¥ 2 htp//www.uokonline.com o j i SR 5 et fdvie @ ciftas 9 &
/{g}/Deﬁne inel;astic coﬂisi(?n of two particles. | _ bﬂm -
3 ol ﬁ,w TR H RIS ml 3. State and prove Quotient law of tensors along
(vit) Wrii:e orthogonality- relation for Hermital with its significance. . o
e functions. hﬁ N ﬁm:r N S S
i wed @ fod witww wE R © o e wdww v fafed
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UNIT-1I/3eh1d-11 . UNIT-11/3%mE- 111
For Dirac delta function, that : ' : .
‘;:..'4"' netion, prove tha 6. What is Compton effect ? Show that the maximum
~r  f(-x)=f(x) '

o Compton wavelength is 0.0484 A
@ | @ fads = £0)
h | Fe ywE w7 Wil Wit fr s

whgzy qoded famed w1 WA 0.0484 A @

V) fl-x)=—f(x). ' liﬂi“i“% ¥
fos 2w wem @ fo weRk FfA

@) fl-2) = f(x)

kit T2 f(x) =~ f(x)

Or/3gar

rap ' Derive relativistic equation of motion. 5
@) | @) f@adx=f0) /7‘/ | S |
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i) *5fx) =~ f(2) o |
: ' UNIT-IVEEE-IV
(iv) f'-x)=-f'x).

Or/3tgar - ' R 83— Prove that : o 5

5. Discuss the pos{:ulatesl'of special theory of @n+1)xP (X) {n+1}P X) + nP._(X)
' n = R+l R, .

relativity. , : 5
ifem & fafire fogr @ sk ® e SIS
) __ | @20+ DXP,(X) =(n+ 1P, (X) + nP, ,(X)
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Q. Prove that :
aP,(X) = XPX) - P, (X)

aP,(X) = XP (X) - P, ,(X)

- UNIT-V/3&E-V

10. Derive the frequency of the fundamental

vibrations in a circular membrane of radius ‘a’.

o o Ft IR faeet § wEEt @ oq@ @

F Y HEA Fied |
Or/3gaT

),].-./Give the solution of Laplace’s equation in three-

dimensional Cartesian coordinates by metﬁod of
separation of variables. | 5
ey wdfa ol § wrema witew w1 @
W % yggRtw fafy @ <ifed

1533 http /fwwwiiokonline.com [Contd....

woy duljuoyon' mma;/dny

wodduruoyon mmm//:dny

12.

13.
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Section C/ATI-H

(a) Derive the expression for the curve of a
vector A in orthogonal curvilinear coordinate
= system. 6
Wi awtt fdw 9 4 fRd ok A B
o =l =1 =9 A= Hied -
@ Discuss covariant. and contravariant
= tensors. . - 4
weR wfew @ whrer wfew =t srew wisa)
Define Fourier series and calculate the Fourier
series of the function f(x)=xsinx; ~w<x<m.
Also show that : - 24+6+2
A 1,1 1 1.,
4 2 13 35 57 °

A Aot ) ofnfaa FR T B F(x) = psinge

~M<LELT T% fed w1 99 FiR aan Wk
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1533

(a)

b)

(a)
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Doline four froquoncy vectors. By using it,

explain longitudinal and transverse Doppler's

offect. 6
T e W wRkm AR aw T
qerrn R A T ot sTer WMiE i
= i |

Express Maxwell’s equation in covariant

tensor form. 4

e T T e e S S

4 s Sifd
Prove that : 216+21%

@ XJ,X)=nd,X)-XJ,,X) .

) XJ(X) = XJ, (X = nd,(X).

weftfa &ifad .
@) . XJ(X)=nd,(X)-XJ,,,(X)
@) XJ(X)=XJ,,(X) - nd, (X).
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(b)
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Derive the expression for the potential at
a point outside the grounded conducting

sphere situated in a uniform electric field. 5
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