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PHYSICS
( Core )

Paper : PHYC4B

( Thermal Physics )
Full Marks : 60
Time : 2 hours

The figures in the margin indicate full marks
for the questions

1. w5 Reschl ik Sfee : 1x6=6
Choose the correct option :
(@) <1 S (oreq ST ¥ 2o
. The internal energy of an ideal gas is
(i) <= e e
only kinetic energy
(i) &= &fS *fe
only potential energy
(i) =i % = &S Wfew @ores
the sum of kinetic and potential
energies

(iv) ST *|

always zero
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(b) TP T 9o AR
Entropy remains constant in e Y () M EREE SRY MR WA O SRR @

(i) ST afemrs (K) 1% Sl @A (n We SR 2a
adiabatic process The relation between coefficient of
thermal conductivity (K) and coefficient

(ij) IR 2ffeeTo of viscosity (r) for M molecular weight of

a substance is

isothermal process

(i) K ﬂ
(iii) SIS i s, £
isochori
sochoric process (ii) % =CyM
(iv) 8°RF GO18 75y (iii) nK = MCy

None of the above (iv) ©7_F b8 7=

(c) SITAR-FTATS T TS B ST None of the above
A e
M 56T = (P oAy Wy (e) M BIol GG 1 T, TG T& 1% T

T2 FF)
If pressure is doubled, the value of

The. ) Cf)ndition for thermodynamic mean free path will
equilibrium  in adiabatic-isochoric

process is (the symbols have their usual o TR

meanings) be doubled
GRS 19p =0, (dH =0 (i) 2

@ dS=0, dV =0, dU=0 be halved

(iii) TRB 73
be quadrupled
(iv) R AR

( Continued ) remain same
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(i) dT'=0, dV =0, dF =
(iv) dT=0, dp=0, dG =g
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O (79 M09 F9F a € b I 9FF 2

The unit of van der Waals’ constants a
and b are

Sl ol 2
(i) atm m® mol™2, K mol~!
(@) atm m® mol™, m3 mol™?

(iv) atm m~> mol™!, K mol 2

(i) atm m™® mol™!, m

TRE TIRIPR e RS S
SIS 5o1q &9 127 o140 | | of
Distinguish between extensive and

intensive thermodynamic variables with
proper examples.

reefofiare aew e veEe s (orRd
FRC CpHF Cp & 5o ooy 391, 3’0
fomcam e o 9% 3 | 5
Using the first law of thermodynamics,
obtain a relation between Cp and Cy for

an ideal gas, where the symbols have
their usual meanings.

249/ Or
SAERl dfF e AT TN S Ao
Tfered] | OIe{CAR 2PTRTS SRSl ZMT R FR
qofeq 41 | 3+2=5
Obtain an expression for work done in
adiabatic process. Explain the reason

for fall in temperature during adiabatic
expansion.

{ Continued )

(b)

()

(@)

()
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Sitaeiie g L IR | R I e I

T GFOLP (@R 29 AR ? 1+1=2
Define coefficient of performance of a
refrigerator. Can it be greater than
unity?

&5 16 YR TEE 30%. AW W FoR
Taew] 27 °C 2, TR TRl B 01 Tl
50% 2’47 3
A Carnot engine has an efficiency of
30%. By how much the temperature of

the source be increased to raise the
efficiency to 50% if the sink is at 27 °C?

(69 @] fersn e ewie 1 | 5
State and prove Carnot’s theorem.

<1/ Or
Slefsifon THOR (@Y A HCE0Al 1 |

Discuss the thermodynamic scale of
temperature.

s PO Al SeE T4 | 2 W
TS ACASICT ? 1+1=2
State the third law of thermodynamics.

Is it applicable in all temperatures?
“FEmed GG W “q'&‘ﬂ:ﬁr 1 YR

Ifegeel T 4 | 4

“The entropy of the universe is always
increasing.” Justify the statement.
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CEGEGE
‘ 6 ) :,jl:_t'.:,,k.,..i%
‘ STo -{963

c
B\ 5/7. (@ B twere EEA SR T I W
5. (a) B TR w1 RER TR G Lwea 63°C © AT WRTE W[ A% I wiew
SATAICT 20! for4T | 2 78I 79 ? 3
Write Ehrenfest’s equations for second- Find the temperature where the r.m.s
order phase transitions. speed of hydrogen molecules is twice
" (b) O Rygdireem TS s w4 4 that of oxygen molecules at 63 °C.
Explain the principle of adiabatic (b) 2Wd TN @ IS @ G o
demagnetization. fsferl *maReT SR o1 IS | 4
S%[1/ Or Prove that the half-width of a spectral
U TR W AR HeeAm FR | o[ line is inversely proportional to the
OF-A~MR TNEER IR HRAG-G o square root of the molecular weight of
SR ey 47 | the substance emitting it.
Discuss first order phase transition and
henc:_ ob;auri- the Clausius-Clapeyron 8. IeaEE sl oo e 0 2
equation for liquid-vapor equilibri
R et Explain the significance of Brownian motion.
6. (@) TR R @M B R O Ry
e fefy 4 3 9. (o) TR SEGA 7 TR oRPRIA e 1+1=2
Derive ,any one of the following What is temperature inversion? Write its
Maxwell’s thermodynamic relations : expression.
oP
(i) (av) {BE] (b) DBREME 0T T THe@ o T IR WK
v G5 B 2:26 atm  AF  RI0  IN9
(@) (BS) (i}f 69 kgm™ = | 2
oV aT: /;
Calculate the critical temperature of
(b) =T IF f@ew TdS ﬁ@m R8T %47 | helium if the critical pressure is
S 2-26 atm and critical density is
Establish the first ang second 7TdS 69 kg m >
equations. P25/1506 ( Turn Over )
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(c) S O/ e SR oo e Tawow @

AFPRIA Tfened |

Derive an expression for Boyle
temperature on the basis of van der
Waals’ equation.

g/ Or
CO,3 W AT *RPFR Ewe Sifs wF
gl (IR R 10 0

Draw the curve for Andrew’s experiment

on CO, and explain its important
features.
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