2.

(a)

(b)

Unit 1

ECOEN |

What is a heat engine ? Derive an
expression for the efficiency of a Carnot
heat engine and explain on what factors
does it depend. 7
T ESH M ® 7 HEIC FET TSH I
THA B Y TH A e FiT SR
guged foh Te fohd ®Renl U PR e
21

A carnot heat engine absorbs 1000 J of
heat from a reservoir at 127°C and rejects
600 J of heat during each cycle.
Calculate : 3
(1) Thermal efficiency of heat engine.
(1) The temperature of the sink.

(1) Amount of useful work done in

each cycle.
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Letters and symbols used have their usual
meaning unless stated otherwise. Use of
Scientific (non-programmable) calculator 1s
allowed.
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Compulsory Question ( 3T&m& wgT)

1. (a) Define first law of thermodynamics and

discuss its limitations. 2,

2 I 2 B £t N = N Y M 1 | )
FHIT R THR! et W oSEl hifa |
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(b)

(d)

What are thermodynamical functions ?
Also explain the importance of

thermodynamical functions. 2%

SUAAHRE ®ad 1 & 7 SHNGRE
Hedl % Hed bl 9USEd |

Differentiate between macrostate and
microstate, explain  with  suitable

examples. 2%
Thie 3R ARHRE & e o o
Y, SR SIEON Hied HHamEa |
What are different types of statistics ?
Also discuss their basic assumptions. 2%
fafi ywR & wifeast 71 € iRk St
Td At W®oS= i |
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(b) For real gas, show that the rate of change

(a)

of internal energy (U) decreases with

increase in volume (V). 4

At T w foau, faasy fe endies
Fel (U) &1 qiedd & o (V) o
gfg & =Y st B

Unit I

ECaEa |

Calculate the total number of macrostates
and microstates when four distinguishable
and indistinguishable particles are
distributed in two compartments of equal

size. 6

wR fadm ofR sfadm &l I mHH
AHR & q fesal # faaft@ #0 W w5
ARIRe R AR &1 & &1 oA
IS |
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(a)

Tk HHIE S 35H A% =k ° 127°C
% TH HUES 9 1000 ] ™A1 7N
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What do you mean by entropy ? Using
T-S diagram, prove that area under it

represents the total available energy. 5

Tt W ey o gEEd 2 TS STmW™
F1 IR Fd gU g Fiew & 0
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g
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(b) Define third law of thermodynamics and

(©)

discuss its physical significance. 3

702 1)1 2 O 1 B 2= B Y Y B |
Fifw R TEs difdes wed W o=El
HifSE |

Calculate the change 1in entropy
when 10kg of water at 100°C 1is
converted into steam at same temperature.
Given : Latent heat of water L = 540 cal
gm. 2
T2t # gfadd & TUEr Rifee §9
100°C W 10 fheimmd Wt &l @AM
A W9 o Rl e S @
fear @ uE @ | s L= 540
HAR/A |
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Unit II

ECaEi ||

4. Derive Maxwell's thermodynamical relations

using the following thermodynamical functions :

(1)
(i)

Enthalpy (H). 5

Helmholtz function (F). 5

frafafaa Swmfas™ wadl &1 STAE
Hh HoEad & SWRIahE TRy o
SHIfSTT

(1)
(i)

5. (a)

el (H) |

goHglessl %ad (F) |

Using Maxwell's  thermodynamical

relation, derive Stefan's law. 6

Hrgad & SHFARE Ty 1 ST
Flh, LA & T H FAA SIS |
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(b) What is most probable macrostate ? How
this state determines the behavior of a
system in equilibrium ? 4
Y Gfq Hehiee T ® ? A8 STl
58 YR Aqed | Uh YUl & HAdER
w1 fraif@ w7

7. (a) Define phase space and momentum space.
Determine the number of phase space
cells in the momentum interval p to
p +dp. 6
we WY R Aen W R
FIFAT | T S p W ptdp ¥ B
WH g@l w gen fuiia i |

(b) Derive Maxwell-Boltzmann relation for
the energy distribution of an ideal gas
equilibrium. 4
Th A T Hger @ faw et faaon
% fau foda-dieesta TR e
SHIFSTT |
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8.

(a)

(b)

(a)

Unit IV

ECaE A%

Apply Fermi-Dirac distribution law to
derive the energy distribution of free

electrons inside a conductor. 7

T e & IS YK ARl b FHell
T &I Fq HH & a0 BH-TSUHR
foaawo | @ sifsig |

What 1s zero point energy ? Do electrons
have zero point energy at 0°K ?
Why ? 3
v fag oot #0022 w0 sodeHl o
0°K W ¥ fig &= et € 2 | 2

What 1s Bose-Finstein statistics ? Derive
the Bose-Einstein distribution law for

bosons. 6
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(b)

G- AREA  WifeAh! F ¥ 2 S
% AU dg-sEEH faqor fem ==
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Using Bose-Einstein distribution law,

derive Planck's radiation law for a black

body. 4
qE- AL o = w1 ST e
gL, Tk Fiome & fau e & fafwo
e o Faw Sifve |
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