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1. o MAPERE 79 W& Oesil qiR Sferedl @ 1x5=5

Choose the correct answer from the
following :

(a) SIS RS A2 J@2 Afowi F91 FAq! e
The law established by the first law of
thermodynamics is

(i) e wTH
conservation of energy

(ii) SR FRTFA
conservation of momentum
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(b)

(c)
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(2)

(iti) SO HLIH
conservation of temperature

(iv) O =& AT
conservation of heat energy

RTENT 5HE T GG ST #RaE{
CFaS
In case of a reversible cyclic process,
change in entropy S is
() dS=0
(W) dS>0
(i) dS<0 .
(tv) dS>0 9 (or) dS <0
RIS RRCECERCE CREICE S o

depending upon internal condition

W@WW@ﬁ%ﬁWW

27?7
Which of the following is not a
Maxwell’s thermodynamic relation?
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(d)

( 3 )

RN ) SIS TO (3IRY WYI oG I @
S

The root mean square speed of gas
molecule at absolute temperature T is

given by

i \F”_—r’;-?
(1) .Crms = \/-z—k-_mI
(117) ACrms = \/—%
) Con - \/Z“—Z

(e) T WF @B FNF A9 FW
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The spins of fermions and bosons are
respectively

(i) % % (and) O Wl (or) 1
(i) 1 %% (and) O
(iii) -;- %% (and) O
(iv) 1 SF (and) %
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2. oo PR s il : 2x6=12

Answer the following questions :

(@) S 3T el T & @2
What is efficiency of a heat engine?

(b) TeEis 9 AAedw [RY (100°C) =T
RSP I 7T {9 (0 °C)F V&S R 7=~
I3 ST Bfer oiF wErel WEiNT 9 |

Find the efficiency of a Carnot’s engine
working between the steam point
(100 °C) and ice point (0 °C).

(c) ST Reqsbl 5 77 Prroy aprRIR-
AR Terdi | ' 1+1=2

What are the thermodynamical
potentials? Write their expressions.

(d) ARSI IF FAREN AT
CUIRIPTR. “H1efy forl | —

Distinguish between reversible and
irreversible changes with examples.

() T9® AE 57 TwEd BRI WE
et ? 1+1=2

What is blackbody? What do you mean
by blackbody radiation?

) m@’cﬁm@tﬁmwﬁmw%ﬁ?
e TR AZF T e 762 1+1=2

What is meant by the term thermo-
dynamic probability of macrostate?
What is most probable microstate?
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3. (a) @I ST O 2fem 6 I SAF S
el Sl <5 6

Describe Carnot’s reverse heat engine
and calculate its efficiency.

(b) @GP e I Ty e G ghE
RS e =2 2+1+1=4

What do you mean by entropy? How
does entropy change in the following |

processes?
(i) RIS e (

Reversible process

(i) SAIREIR fer

Irreversible process

4. ¢g ACiEEE ©F 5 [©2 Sl [R®ia 449 4@
ol FfR G S (g AW SRR O g
& TFH e P9 1+3=4

What are specific heats of a gas? Applying
the first law of thermodynamics, obtain a
relation between the two specific heat |
capacities of an ideal gas. |

¥4/ Or

315 3f& BT 1000 K I 500 K ¥ie¥ 7ol x K
% 1000 K (92 CFae 359 THe))T e[| wFolq
S | xF N St <4 | 4
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( 6)

i fficiency
A Carnot’s engine has the same ¢€
between 1000 K and 500 K, and between xK
‘and 1000 K (this being the temperature of
the sink in this case). Calculate x.

5. WW@%FW%WW&T@TM
)

Derive the following two Maxwell’s thermo-
dynamical relations :

(B
O G e

, B
W \ove)s o)

92<1 / Or

GRS ©OFSfeT 9% AT TN SEI-AT= AR

I 9 6

Explain  Joule-Thomson  effect wusing
Maxwell’s thermodynamical relations.

6. (IS @ 3B F0h! forf | = FoRrGa @t
JIRG F9 | 2+4=6

State Maxwell’s law of distribution of

velocities. Explain the law of equipartition of
energy.
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91241/ Or

WWWC’?{@@@\WW‘BWW
R oleT Seifes iR e gw 1-67
i€ 1-40. 3436

By equipartition of energy, show that the
ratio of two specific heats for monatomic
gas and diatomic gas are 167 and 1-40
respectively.

7. (ST @ ARFI T@R AW G HF (BA-GizI
9 YR I A 3

Show that Plank’s law of radiation can
explain Wien’s law and Rayleigh-Jeans law. |

8. ITHET TGN 79F S = klogz #AfSSI 41, I'©
STF @G, W 2'F Siefss TRRATS! WF k XA

I THGEN FhF |
FHE@A-T oG, @G-zaeiRg 9 Fif-fEie
ARRPE RS #idw S 4 | 4+3=7

Deduce Boltzmann’s entropy relation
S=klogz, where S is entropy, W is

thermodynamic probability and k is the
Boltzmann constant.

Distinguish between Maxwell-Boltzmann,
Bose-Einstein and Fermi-Dirac statistics.
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5%l / Or

T o B? @bz Afesnd @ N
s IR FRaEd R 2 g dfsel |

1+6=7

What is photon gas? Starting from Bose-
Einstein energy distribution law, derive
Planck’s law of blackbody radiation.
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