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B.Sc. (Part II) Examination, 2019

PUYSICS
(vitferer foram)
Paper III
(Relativity and Mathematical

Physics)

(mafarerar wd wfvrdta sitfaanh)
Time Allowed : Three Hours
Maximum Marks : 50

This question paper contains three

sections as under :
Section-A g ‘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 "z 'y’ Max. Marks-25

This section contains 10 questions having
2 questions from each unit. Answer 5 questions
(250 words each) selecting one question from each unit.

All questions carry equal marks.

W @ve § yeiEw s @ 2 w7 9 g0 aa
10 w7 &1 &% ¢ @ UH WA F 977 w3 §C FA
5 ¥¥ & SW gifrg! yﬂ?ﬁﬁmaﬁaﬂwm Wl .9
7 & wdt g @ siw g €
Section-C gug ‘®’ Max. Marks-20

This section contains 4 descriptive type ques_tfons
(questions m.ay have sub-divisions) covering all units
but not more than one question from each unit. Answ;er
any two questions (500 words each). All questions carry
equal marks. . .
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1.

Section A/GUE-37
(i) Define Pseudo tensor.

wern WRe ' ftufm wifd)

I( W What 1s metric tensor 7

Aew wfem @ dm ¥ 2
iit)_Define Dirac delta function.

feow 2@ wam = wftwfem sifso
__,(j_u_]_;mt do you mean bjIr space like vectors ?

HAHvTEq Giewl QY T OFHHFA € 7
—e~ What is threshold energy of any rea_r.tion ?

fest ot v =t 2eet sfufem ==t = ot

¥ 7 htp://www.uokonline.com
,{E;'J’Deﬁne inelastic collision of two particles.

ﬁrmﬁaﬂlwwaﬁﬂﬁmﬁaﬁm|

(vii) Write orthogonality relation for Hermite

functions.
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'<"‘(6:':'£]Writn Bessel's differentinl equation.
Foa oo wHtm fafad

WW!‘itc Laplace eqﬁutiun in Cnrteainp

coordinates,

A wHE St s e d fafad)

(:Il Write Laplace equation in spherical coordinate
,.---"‘ system.

et fidis waf # o W fafad )
Section Bf@ﬂé—ﬂ
UNIT-I/3&T3-1
2~ Show that spherical caordinalte system is
orthogonal.
wifa Ffm fr Mot Fduis 95 whan A &
Or/sioT |
3. State and prove Quntignt law of tensors along

with its significance. . 5
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UNIT-1V/513-11 & UNIT-111/5%m8- 111

4~ For Dirac delta function, prove that : . | '
- ’ _ 6. What is Compton efTect ? Show that the maximum

~r  f(-x)= f(x)

- Compton wavelength is 0.0484 A
D I f(x) f(x)dx = £(0)
- ' wmed gy F ¢ ? wifn #ifed fe Afuwa

e W
) "dxﬂx)"‘f"’” Frerzn woded fawed ®1 WA 0.0484 A @

9, ) 1'. 1 .1 .1
) 1) = - f'x). LE LR
) fi-x) __f(.l-.c? 14+14+14+14 = " i1
fers 3o wem @ o FR 2 2
| wef¥f i S 5 Or/zraa
@ fx)=fx) z 2 |
c = ;
r ' = 2 Derive relativistic equation of motion. 5
(ii) Iffx]f(xldx=f(ﬂJ g ér/ ' :
: : 5 e ® omfuwly Wi W s Ff
i) x——f(x)= - f(2) 3 3 £ ,
UNIT-IVEHH#-IV
(iv) f'(-x)=-f"x).
Or/3ear . ' g B~ Prove that : w B 5
5. Di ' ; i
iscuss the postulates of special theory of {2n+1]><P,,(X)=(n+1)Pn_,l(X}+nPn_I{}U.
relativity. , : 5
sifewm » fafore fagr @ sbmfed 31 R TR E
e | | (2 + D)X P,(X) = (n + DB, , (X) + nP, ,(X)
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Orf3vEt

o

9 Prove that :

AP (X)= XPUX) - P,_(X)

wia =t

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

- UNIT-V/3&TE-V

10. Derive the frequency of the fundamental

vibrations in a circular membrane of radius ‘a’.
o Fvm # guER faeet # O #@ oqw simEf
T FA FEA FioA |

Or/3gat

)L/Give the solution of Laplace’s equation in three-
dimensional Cartesian coordinates by metﬁod of

separation of variables. 5

fafain wrfa fewsl 4 oemm TiERe w1 oW

W % ggEw fafy § el
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12.

13.

1533

Section C/ATE-H

{a) Derive the expression for the curve of a

vector E in'urthogonnl curvilinear coordinate
system. 6
wftas wwial flw @9 3 et wfewr A B
fod el w1 =os o= Ffad -

@ Discuss covariant. and contravariant

= tensors. , - 4
TR Wk 3 wheR wRw s @i
Define Fourier series and calculate the Fourier

series of the function f(x)=xsinx; ~nt<x<m.

Also show that : . | 2+6+2

2 T01 1 ke
£ 2 183 BB BT 7

B Joit B oRfem FT 9@ B F(x) = xsinz:
~a<z<n F R wH wm T A awm el

wife  fw
1 1.1 1.1,
4 2 * 1-3 Eg +-'5'?'"?'+.u-.u
.8 : ~ [Contd....

wWod dauruoon mmm,//:dny

-


https://pyqlelo.com

Wod aurjuoyon mmm//:dny

I,

15.

1533
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(b)

(a)

Dol wn VEULUUTIGY VLT, ":.-" Hﬁiﬂﬂ' [ %
explain longitudinal and transvorae Doppler's

offect. 6

TR smaft W wRfm AR g
e A SR T oy TTem WWE #
=N Hifa |

Express Maxwell’s equation in covariant

tensor form. 4

- S Wl W W g B R

4 =5 #ifad)
Prove that : 2v4+42%%

) X Xand =-X7..00 .

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

e #fd

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

wwEae faga & 4 fem y-wefea o
T F A fag W fawe @ fed wew W

=g Hifoa |
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