CBCS/B.Sc./Hons./Programme/3rd Sem./PHSHGEC03T/PHSGCORO03T/2021-22

Answer Script Submission Email Id.
scmphysics555@gmail.com

rins frgse

WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 3rd Semester Examination, 2021-22

PHSHGECO03T/PHSGCORO03T-PHYSICS (GE3/DSC3)
THERMAL PHYSICS AND STATISTICAL MECHANICS

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. e 7 5F NG 2AeHF ST 07 P71
Candidates should answer in their own words AT e CIRNT TR FE&] *FNNT I
and adhere to the word limit as practicable. Geq e 2691

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest
> MR & RFE @3 AR e E (AITF @-FIl 717 evad Ted me

1. Answer any ten questions from the following: 2x10 =20

fafeife @-cpiea 7o @cis Ted nies

(a) State the First Law of Thermodynamics.
Siveifefma el e fige el

(b) Why is thermodynamic work done an imperfect differential?
SIS I STyl SR (e 9

(c) Define Quasistatic Process.
i 1 el g s

(d) Can two isothermal graphs intersect each other?

b AR T TR (W FA00 AIE & 9

(e) 20 g of hydrogen gas at 20°C are compressed isothermally to one-fourth of the
original volume. Find the value of the work done.

20 g TS MH-E 20°C OPNIGR e efEFmy i e a-bgdice
SIS WP T4 2671 @2 2G0T 7 TS I [ fef7 e

(f) When air gets heated, it flows upwards. Then why do mountain tops have lower
temperature than sea surfaces?

A R 2 TG TCo AR | O ACGE TR Qo ARG ANeF @ et @ 9
(g) What is meant by Gibb’s free energy?
R & *f& F 9

(h) Prove, pressure of gas, P = —[S—I;j , where F'= Helmholtz free energy.

T

(T8 @ ST Bist P:—[g—l;j , @RI F = (@RISR & ¥
T
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(1) Define coefficient of thermal conductivity of a gas. State its SI unit.
SR Ol 2RRIRSE FP AT 2 @9 SI 95 i 9

(j) What do you mean by Joule-Thomson effect?
GeT-5a el Feice i @I 2

(k) State the Principle of Equipartition of Energy.
e Ifeie [ife [ige FE

(I) Draw the spectral distribution of an ideal black-body for three different
temperatures T, Tz, T3 following Wein’s Displacement Law.

T3 I g (N, [ SIoRI@i| (Ty, To, Ts) &, FRI€ [fdaced 3fifer IBcaa
@i’ w=a

(m) What are macrostates and microstates?
ICH-TN € TR ICF 0T 9

(n) What is the significance of enthalpy?
G Sles F 9

2. (a) Show that for an adiabatic process, the equation of state of a gas is
PV = constant.

2N SR @ FEeie! AfET M SEE ANF PV = $_F)

(b) An ideal monoatomic gas has undergone a cyclic process ABCDA as shown in the
figure. What will be the work done in this cyclic process and what will be the
amount of heat transferred during the entire cycle?

a3 Sl qFHRNIGT T or@d seet ABCDA 9IRS elfeaim s fwcw fe avea
27| 3 IS 2 FoFd Fo @R e feibre Fe oiv FReAiRe T 2

P
IR A% @P,2V)
B > C
A > D
P, V) 2,

(c) Find the relation between the slopes of adiabatic and isothermal curves.

FEOIo! @ AT (@T-GF o WM& T Bioie] Sl |

3. (a) Show that the work done by a gas in an isothermal process is W = nRT In (P\/P,),
symbols have usual meaning.

ANS (@ A 2f @ S F$F I W = nRT In (Py/P,) =)
(b) Write down the TdS equations in thermodynamics.
SsfeRmia TdS FNwaeefe @l

(c) The number of particles per unit volume of a gas is 3x10%°. If the radius of a gas
molecule is 2 A, find its mean free path.

a6 TR &fo TN SR TR 3x10%° 20e1 @R A6 we 13 2 A =¢et ayiioa
e ofe Tei [T Tt
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(d)

4. (a)

(b)

(c)

5. (a)

(b)

(c)

(d)

3232

Write down Maxwell-Boltzmann Distribution Law in Statistical Mechanics.

ARPRA IR SR NFEA-@IFBETIF 35+ IG(6 @ |

How can you relate Wien’s law and Rayleigh-Jeans law with Planck’s law of
energy distribution in radiation spectrum?

2CEa e 3effetia =i 354 seaa MR S ¢ AIE-GI A F°91F S 9

How much heat energy will be radiated per second from a blackbody with a

temperature of 1000 K and an area 2x107°cm*? At which temperature will it

radiate double of this energy? Given Stefan’s constant o =5.67x107° Wm* K *.

2x10 cm’ CFaTS 7o @I FIE 1000 K THeoR Fovl wioNe [Rided 33 9
@ Treel @3 12ed wivrie [Ride 39 2 awe - oM &% 0=5.67x10° Wm™>
K

State Maxwell’s Law of distribution of molecular speeds in gases. Show that the
most probable speed is given by C,,, = \/% where the symbols are bearing usual
meaning.

AFEREE @9-354 @l [Rge T mare g weefer s icers weRy s
Cpp :\/% @ Iz oafe apfrs i)

Justify that ‘Under isothermal condition, the external work done by a system is at
the cost of its Helmholtz free energy’.

I FR- T TREE, I I9F A FoIN O @CI0E F GFfe-a &=
TN |
State two characteristics of Maxwell-Boltzmann Statistics.

NHER-E@FDETI “ARRLI-a3 96 &HEy @l |

Determine the change in entropy when 15 gm of ice melts into water at 0°C.
Given, latent heat of ice= 80 cal/g.

15 &% I9F 9IET 0°C To Teel #ifFes 2e1 qaeHa sfiaew ey sl ewe, e
11 ©i7f 80 cal/g|

Draw the TS diagram of a Carnot cycle.
I beeen TS @rfbat it

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within 1 hour after end
of exam. University / College authorities will not be held responsible for wrong submission
(at in proper address). Students are strongly advised not to submit multiple copies of the
same answer Script.
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