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S—264
B.Sc. (Part-1I) Examination, 2022
PHYSICS

Paper - I

(Statistical Physics and Thermodynamics)

Time : 1% Hours | [ Maximum Marks : 45
Section—-A (Marks : 172 x 10 = 15)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries

Note —

M —

1% marks.

(Tus-3) (3® : 1, x 10 = 15)
i | YAl % S SIS (SW-E 50 ) | T 99T 1% 3 1 T
Section-B (Marks : 3 x 5 = 15)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.

(Tus-9) (3% : 3 x 5 =15)

i UTe 9l % St SNT) Yo Wed H faeu @ wEe Sifeg (STR-EE
200 I15) | Geh YT 3 31k hT ¥

Section—C (Marks : 5 x 3 = 15)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(@us—a) (3F : 5 x 3 =15)
g ° 9 feE=l @9 geE & W SN (SW-EE 500 ) | TE 9T 5 3%
w1 B
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(i)

(iii)

(iv)

v)

(vi)

(vii)

BR-60

Section—A

(Tus-3N)

Name the statistic obyed by the following system :

(@) Electron
(b) Photon

© 2He4

f9 g =g wifeast &1 9 fafeu .

(31) s
(d) ®RA
(®) ,He*

State principle of equipartition of energy.
Tl gafausH fagra 1 PR Hife |
Write third law of Thermodynamics.

ST @1 qag Fam fafea |

The efficiency of Carnot’s engine working between 127°C and 27°C.

Tk 1 399 127°C a1 27°C & Heg T Il §, HHT o9 1 gerdl 3 erft ?

Show the J.T. coefficient for a perfect gas is zero.

TYeT foF UH oTeyl T % fou S@-ofHEe Ui 1 AE Y e R

What are Thermodynamic Potential ?
SR fava F & 2

What do you mean by Blackbody Radiation ?
FHfvorent fafewtor ¥ o9 &= 99ea © 2

(2 )

S-264



(viii) What is Wein’s displacement law ?
a9 @1 faReres frem w ¥ 2
(ix) Define the following :
(@) Macrostate
(b)  Microstate
(¢) Thermodynamical probability
frefafea =1 aRefia wifsa -
(31) A e
(F) g&H Taeq
(|) SoaTTash Sifehd
(x)  What do you mean by phase-space ?
HA- ST F T F TSI B 7
Section-B
(TUs-9)

2. Write down in a tabular form the various microstate and macrostate of a system

of 3-particle arranged in 3 box assuming the particle to be distinguishable.
U 1 fadean AMd gU 3 S | Safed 3-%00 i T YUnel i fafa= gen stawen
3R e TR HI FRONeG €9 H fafew
Or
(Irgam)
Show that for monotomic ideal gas the partition function is given by :

Z:%(ankT)B’/z
h

where the symbols have their usual meanings.
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TeIize fF wemmE eyt T & fou gfgersr wem fefafed ©

zzi(znka)”2
h3

SRl Wdtehl & geEfea 31 ¥

3. Obtain the Boltzmann entropy relation.

e it ey T1fia shifse |
Or
(31era)

Three particles are to be distributed in four energy level g, b, ¢, d. Calculate all

possible ways of the distributions when particles are :
(1) Fermions

(ii))  Bosons

(ii1)  Classical particles

T I W TR e &1 a, b, ¢, d H Toaita v =0 1 39 @il | faurse & geted
TR I TOFT HITST S FH0

()  wHieH
() =EE
(iii) o=@ = 2|

4.  Give the concept of temperature and zeroth law of Thermodynamics.

9 i FTAURON T HSAMTGR! 1 IR =M SiSw)
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Or

(3=
State Carnot’s theorem.
FHMET I FHA I
5. Obtain Maxwell four relations.
Togael & IR Gy WIS hiforg |
Or
(3=

Write Clausius-Clapeyron equation and discuss its application in detail.
FATHIH-FAYNT FHIHRLOT qAT 38T ST 1 forega ferer=mm sifSw
6. What is Perfect blackbody ? Define spectral distribution of blackbody radiation.
ol ST FHiSoreht 1 & 2 Hforht & fafeweon 1 St faqor w1 aRkefoa wifs
Or
(3=
What do you understand by term ‘Ultraviolet catastrophe’ ? Explain.
‘T fog’ v | ST F WERD § 7 HEETEU
Section—-C
(TUs-7)
7. Deduce Barometric equation.

N

(a¥ (aWa
{HIgen HHIen U Ea A~ hlISU |
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8.  Energy of a one-dimensional oscillator is :

2
E—p +1

=2
2m 2

What will be the projection path of the oscillator in phase space ? Discuss the

difference between MB, FD, BE statistics.

THiGH Qe & el
2
E= 2 1,02
2m 2
T Wk gufte (Fell SARET) H ik H YT T FA1 M 2 HHe- SessHH,

wHi-feter U9 SH-AEEEE Qifegst | A=) &1 faemm wifs)

r—1

9. Prove that the efficiency of ideal Carnot’s engine nzl_{l] , where p is
p
adiabatic expansion ratio.

r—1

fag =T & oTeet *ET oM &1 ger n:p[% , ST&l p THY YER ST ¥ |
p

10. Explain the four thermodynamics potential U, F, H and G. Derive the four

thermodynamic relations of Maxwell from them.
WR FRTaent fawel U, F, H 9 G &1 SHeMET | S99 9R SSANTOSRT Heraae el o
A~ T |
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11. What is Planck quantum hypothesis with reference to radiation ? Derive Planck

radiation law.

ek i fafertor et Famven afteea =1 § 7 @i & fafswor g a1 a1 i
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