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B.Sc. (Part-III) Examination, 2019
PHYSICS
Paper-I

(Relativity and Statistical Physics)
Time Allowed : Three Hours | [ Maximum Marks : 75

Note : Attempt all sections as per instructions.
¥ vl & IR FdemgaR dfsel
Section-A / @US-3
Note : Attempt all questions. Give answer of each
question in about 50 words. Each ques-

tion carries 172 marks.

w9l & IR AT 7S T B 7R
ST 50 T 81| Jd WA 1V 3 BT 2
1. (i) What is time dilation? Write the f10rmula
for time dilation and length contraction.
A T el T &2 W et ik s
ageH & fore g7 ford
P.T.O.
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(2)
(i) Calculate the momentum of a photon,

whose energy is 1.0x10712 eargs.
39 BIA S G4 B o R e It
1.0x10712 3t &1

(iii) Explain constraints?

LT (aren) B FHASC

(iv) What is phase space?
3T W T 8P
(v) State the principie of equal a prior prob-
ability?
HHHE & G4 W 1 a1 Ragr=g 21
(vi) Name all the statistics depending upon
three different kinds of particle.
AT HRT-3HEHT THR & TN B IR R T
il & 1T &)
(vii) At what speed will the mass of an elec-

tron is three times its rest mass.
o 1t ¥ govagTer a1 geA I T G
&1 <19 =T 2
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(3)
- entropy and 4
(viii) What is the relation between PY (4)
" e RT3 I O= 200 Hex ol &1 319 I8 I3
probability? ,
wﬁ’ﬁﬁﬂm$é’m*"aﬂm ' 7 e &, A ag T R U qde B 199 .
(ix) Define most probable speed? Rraré 3 &1 & e v iy & 1 3141 §¢ T
e wfaa e T &2 2>
(x) What is accessible microstate? OR /31T
Jerd qﬁaﬁﬁf aan %? E _g Prove that L‘;fé]z -p* is invariant under special
Section-B / TS-d = g theory of relativity?
te : Attempt all questions. Give answer of each = 2 ,
Ne g = = %aaa—&%(f;é) p? 9nféiea & faer fagra &
ion i t 200 words. Each ques- = =
question in abou g g 3)
tion contain 8 marks. = =, 3 Do
= = . efine thermodynamic il _
ol Tl B IR AUl TRAE 9 B I o o ic probability, How it ig
g . = = related with the entropy of system.
TN 200 T ® Afv) 9RAS W 8 IH B = . _
FEIB FHIGT BT TR a5 | a8 g &
21 http://www.rmlauonline.com ﬁ'ﬂi‘!‘tﬁ' ¥ S graferg 3
2. A rocket ship is 200 meters long on the OR/ 312041
ground. When it is in flight it appears 199 meter Calculate the specific heat of a mono-atomic
to an observer on the ground, With what speed Jas:
. US AV :
is the rocket moving? . i @ faftre I B MY B
326

326 P.T.0.

http://www.rmlavenline.com http://www.rmlauenline.com

oY dujuone i mmm,/dny



oy dulfuonew Mmm//dny

http://fwww.rmlavonline.com http://fwww.rmlavonline.com

5

(5} (6)

ing with velocity v rela-
OR/34al

w by a '

pears t0 him slo

o an observer aP Write a note on Boltzmann's cannonical dis-

tive t 5 eran of rest relative to tribution law.
factor of 1V At 3 e o o el e
. 6. Calculate the rms speed of nitrozen at
g FfAu 6 06 qAAES & e a1 v o 27°C.Given N=6x102* molecules/moles and
g v/ porwgmdAT e e
Z = TSI & & A1eg gemfy @Y 270 W Risif)
ﬁmaﬁ%;ﬁmﬂiﬂﬁﬁ%‘ z § feam -n=6x1022 molecules/moles 31i%
- g g K=1.38x10"1% a3nf/sfeas
_ 5 =3 OR/3rqar
Derive Newton's second law for relativistic g, §_ Give the experimental verification of
velocities of partidi. % ?; Maxwellian distribution of speeds.
o o b il B e A B R P 2 R a7 s e
Section-C / @uz-g
&1 g S| Note : Attempt any two questions. Give answer

of each question in about 500 words. Each
question carries 10 marks,

system, %%Ta’fma‘sma"r%mmmaﬂm

Hﬁﬁmaﬁqi&qawwﬁwml ;WWSOOWETﬁ%UImFlww%a
326 !

Discuss the macrostate and microstate of any

P.T.O. 326
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7. Establish Gallilean transformation equation,

Wwwaﬁﬁzaﬁm

8. Derive a general expression for the distribu-

tion fo N-particle into K compartments or en-

ergy state.
« et A N T a1 3ot TR % faaRon & fore v
A1 A &1 e SIS

9. State Maxwell's distribution law of velocity?

Aeaae & A7 R0 fFam geEa|

10. State Fermi-Dirac distribution law?
wHl-feRie faa=or fFram &1 wrssal
11. State and prove the law of equipartition of

energy.

ot wHiaHTeH & Faw o T ik frg Hiswe
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