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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 3rd Semester Examination, 2022

DSC1/2/3-P3-PHYSICS
THERMAL PHYSICS AND STATISTICAL MECHANICS

Time Allotted: 2 Hours

GROUP-A / faet-a / wye-o

L. Answer any five questions from the following:
frmfeifie @-cein #Afofe efsa Taa whes
B Uiedel FeTEad! 9T o —
(a) Define mean free path.
& A (free path) TR 7S]
‘Mean free path’ TR¥IfAT TR |
(b) State Zeroth law of thermodynamics.
SIS ey @i & F4
o g SRl M arem TR
‘ (c) What is Enthalpy?
G+ (Enthalpy) 7 2
A enRar T @ 8l 7
(d) Give the definition of Entropy.
<G (Entropy) R 6|
Vhat do you mean about Isothermal process?
o o1ce 3 a1l 2

T G 7

law of radiation.
7 (Kirchhoffs law) fgf@ e

2 TR

Full Marks: 40

1x5=5

Turn Over



UG/CBCS/B.Sc./Programme/3rd Sem./Physics/PHYSDSC '3/2022
GROUP-B / faetot-o / wig-@
Answer any three questions from the following
e -t femft eia Tea e
i e FETEE g
2. (a) Write down the basic assumptions of kinetic theory of gas.
s sifeerga yer MarfafE @)
TTE-3OIRY RIGTRIe) QMEmE SR o |
(b) Calculate the values of C,,C, and y for a linear triatomic gas.
D FREHARE Rt (triatomic) MER G C,, C, G- pae affémrcer (3T e
e grveifte ™R S C,, C, Xy P AFES AU R

3. (a) What is the indicator diagram?
3059 (Indicator diagram) 5 fF ¢
qa® @I ¥Adl @ 8l ?
(b) Define: (i) Isobaric process and (ii) Adiabatic process.
R wes (1) b1 &S (ii) Pl w6 |
g T (i) sngeaRe wfbar ¥ (i) enfaafed i
(¢) Show that the adiabats are much steeper than isotherm.
Crahe (I a1+ (574, AR (AT CUT (< AT

. 4. (a) Deduce an expression of the mean Kinetic energy from the pressure equation.

BICAR AR (A0F TS sifexifesa aifmat fedfa 21
_ (b) Show that the average energy for translational motion of molecules is %times their
total energy. Where » is Degrees of freedom.
e @ O e G weaie e, @ siem i «fem 3 e @ » g
; 1l : :
&9 | TEf ‘n’ ‘Degrees of freedom’ 1|

n’s Law of Cooling?

WD B & 7

] h?ﬁmfcoolmg follows from Stefan-Boltzman law.

wﬁm@ FIEIIF- IS (Stefan-Boltzman)-«ax 7 el oo

§%3 = 1§
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6. (a) Which kind of particles obey (i) Maxwell-Boltzmann statistics, (i) Bose-Einstein :
statistics and (iii) Fermi-Dirac statistics.

@R @MW g @@ (1) Maxwell-Boltzmann  #f@20, (i) Bose-Einstein
SfA AN @38 (iii) Fermi-Dirac #ifas =i i 574 ¢

G FBRTeT FoES (i) Fawde-dieas =T, (i) aa-angergd, ¥ (i) vil-feus
TRATg, A TS |

(b) A perfect gas at 27°C is suddenly compressed to 8 times its original pressure. Find 3
its rise in temperature, if y=1.5.

G e a1, 27°C Teem 2ot e 2 bitsa Afwd 8 3¢l (@G I, ST Bl
e #ifdmd a1 p=1.5

27°C 91 & ST¥ W @G G9! Hel G419 8 U Ahfed §O | arasma

TED! gl I TSN, I y=1.5 |

GROUP-C / [@@ist-ot / wge-1

Answer any fwe questions from the following 10x2 =20
Faferiee @ 777 et Tea vie
Tl gEaCl eGPl SN ol
: 7. (a) Obtain an expression for change in entropy when ice changes into steam. 3

T (I 3Nt #AferS 26T T @G Hifaastaa st fef )

X 100°C &1 10 gm 14 4ol IohH-A9HT frar g s |
= 80 cal/gm. Latent heat of steam at 100°C = 540 cal/gm.)
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| farg wae aRedTel Fed wafae gw wR

d a heat engine. 2
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eIt an @il e adan @ A e Al we 4 aq A
foefen a1 ol cafimerieaboas “irma @ (/) aar aafb o 2faca alore) e
() SeHy oo faefy @41

e =) wm 0 fagram Gfive avkr e @t ey quie afErie
TR R guany Wit e o | Wiaw s wrl wmEe (s (f) € st
SOl qarer (i) vy T FrareE |

9. (a) What is phase transition? Define first order and second order phase transition. Give 2+3
one example of each. :
vl SifEEH 2o R Caral o elos T Gk S G e ARG SR WG| eI
b T3 Suizget wie
TROT HHHOT AT b B 2 Y wife ¥t B weor wwweer qREfid TR
Y] TITT Ierer e |
(b) Show that the thermal conductivity K =7C, for an ideal gas, where 77 is the 5

co-efficient of viscosity and C, is the specific heat at constant volume.

cete a1 e ST e 1ot #ifEkee w4 (thermal conduetivity) K = 77C, GRIGT 7
L5 SIS QAT 8 ¢, 75 PR et el wis)

ENHEN 6 ored wrwsr oft A wewar K =pC, @, @@ g
ferfadie! e & ¥ ¢, Rer W faftre a8

10.(a) Write down the postulates of MB, BE and FD statistics. 2+2+2
Maxwell-Boltzmann "iﬁﬁ‘{w, Bose-Einstein 2@ @22 Fermi-Dirac #/f#=cTa
Farf Ranef @)
MB, BE ¥ FD Tgewd! AHRITES ofd |
(b) Show that Maxwell-Boltzmann Energy distribution formula is a limiting case of 2

Fermi-Dirac statistics.
galle & Maxwell-Boltzmann &2 3% @@ 5@fb 281 Fermi-Dirac @ 4iite oot

(¢) What is Fermi Energy? Does it depend on temperature? 141
@3 4% (Fermi Energy) 7 7 aft & wtemigta Sea frsa ota ¢




