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A-981

[Total No. of Questions : 18 .

B.Sc. (Part - 11) EXAMINATION - 2022

PHYSICS
Fivst Paper ‘
- . istic *hysics
(Thermodynamics and Statistical Physics) {Max. Marks : 50
Durarion = 90 Minutes| foqurtas : 50

SR® : 90 Minutes)

lastructions to the candidates :

Attem pt questions to the extent of 50% of maximum marks of the question paper. Any question with or without or
or from any unit/section/part may be chosen. Z 0/ 3
T S PR v v v 8 v & s S T @ v ot 6 e 5076 57
U I B | 'm‘ﬂamﬁmvﬁﬁﬁﬁ;ﬁrmﬁmqﬁm

Part- A [Marks : 15] Each question carrics equal marks. (50 words each)

T - 3 (37 : 15] v v ¥ wn FE E1 (wermw S0 7=R)

Part- B [Marks: 15) Each question carries equal marks. (100 words each)

W ~ & |37 : 15] TR T & T st §| (g 100 v

Part- C [Marks : 20| Each question carries equal marks. (400 words cach)

W - B (37 : 20] Weltw v F wnrs 3 §) (w0 400 71=2)

PART - A/ ﬂ'l"!_*_;i_l

{/?;Vf Define RMS velocities,

= T1eg g & ) afvai S [
02" What is meant by mean free path?
AR U QU R @ ity 27
&3] Define micro and macro states.
W T F WA srEeen @ ufonfia S |
Q% What is partition function,
Ao o g ?
Qp—/ Write the equation for efficiency of carnot's €ngige.
e a B maen w0 adiE Rl |
(}6), What remains constant under Joule Thomson cloling?
S Zhe e d @ Ren g 20
?/ Define absolute temperature
9 Y A9 6 uftwra R )
Q;}" Write Bose-Einstein distribution function,
- FTE A Preron e farfiad |

F.T.O.
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- ) I T Tetiee T R T "
Qg)/ in which statistics Pauli's exclusion principle is applicable.

wteeht v avr fam fem wiferh & @ gm 37
Q10)  Write the expression for electronic that capacity.

‘i st w1 st faf |
/

ﬁ‘?(w' What is mean free path? Obtain an expression for il.
AT qE 9 31 8 7 30 e wives aw R |
QR0

PART - B/ %P1 - %
_-"'-.'--F—___‘

Prove that for molecules of a gas. the most propable velocity ¢, and the root mean square velocity ¢__ are

P
I =2
related as - Cm = —Cins

ferg i e Reft e 3 sty & e, s 37 ¢, @ T WA A A ¢, R P wern )

2
Ci'. = E Cfms
Ql?)//[)escribe Cribb's free energy.
firsmr e 3ot ) Fordrr Pt |
OR/ 3y

Calculate the entropy of a perfect gas:

i) in term of temperature and pressure

M) in term of temperature and volume

ey 1 i g i e i -
D) 4T TR % 99 °
ii) AT RN HTAAA & 0 o
Qijji,/Write the name of main four thermodynamic potentials.
T 9 Iwrlae et & am ke |
OR/3roran
State Carnot's theorem

/tmir &)y ferfm |
274}/ What are liquid helium [ and 11” Discuss the imyortant properties of liquid helium 11

7l fiferam 1 7 11 a1 ¢ 2 g difam | & oot o 1 fdan ifra ¢
OR/zra

Write down the postulates of classical statistics.
T wifead & siftmfia ikt |
Q”)/Dcrive ;-;tefan— Boltzmann's law by thermodynamic methods.
e fafs & - eeam =) s i |
OR/zeen

Discuss the specific heat of gases at different temperalure.

ﬁﬁﬁﬁqmﬁﬁﬁaaﬁm%&amaﬁﬁm
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PART-C /¥ -®

LT¥d 1

P .. . . : de+de.

C-’g} Provethat-dn=4nmn [;E::T} : p N7 ¢ de is the number of molecules in a gas having velocity © an
nkKT

¢ g;:r c?dc

m
hﬁﬁﬁﬁ?mﬁmcacmcﬁﬁaﬁﬁﬂ*ﬂaﬂﬂmm* dp-=4 701 [ZHKT]

OR /3o

| <

L b
The partition function of a monoatomic ideal gas 15 given as 2 = (2nmKT)

/(?culate the following
1 Average kinetic energy per molecule

/il’f Specific heat of the gas

=

v 3 . N
faed vk v e w5 o wem 3=F(?"rm!{r}’£ 2 | Ererfiia Sy HifE |

i) T ] it SiEA e S
ii) ra & fafire 3=
Q17)  Explain the principle of regenerative cooling and on thebasis of this principle, explain the working of an air
liquifier. ! 2
gafa Yo fagi =t awasd ve 38 fugm W afia o arg gfe & wnifaf o wmgr
OR/3rE
Explain thermodynamic probability and establish itsrelation with entropy.

TorTE Tl S arsE @ gaw! v # gy anfea Rifaa |

;}1} a) Explan the exchange degeneracy.
fafra s @ we fifi |

/h)' Calculate the surface temperature of the sw if
b= 2.898x10"cm-K and X =4753 A"
4 8 s fafero Y arftreem winded 4753 40

Rt § | g e A R |
aft b= 2.898x 10" Bt Heaa '

OR/grepn
Whatqts the cffect‘uf nuclear spin on the ro?atinnﬂl partition function of a homonuclear diatomic
atom? On the basis of nuclear spin statistis, explain the ortho and para hvdrogen,
wTRra faemors sr & el dham . L
i % v ¥R v e o e war e 22 el T
WG & aerw @ aifell & Ao B e [
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