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1. oo PEPhRE o} ww Sell AR SfRtedt : 1x5=5

Choose the correct answer from the
following :

(@) SIS REIMT g9 a3 afedl F41 S T4

The law established by the first law of
thermodynamics is

(i) =g 7T
conservation of energy
(i) ST TRIH
conservation of momentum
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(c)

(2)

(ii) TSR ITHA
conservation of temperature
(iv) o “fes Fw
conservation of heat energy
RRIENW v *wfvs o5t ST ~Radm
ChIS ,
In case of a reversible cyclic process,
change in entropy S is -
() dS=0
(i) dS>0
(ifi) dS<0 .
(iv) dS>0 99 (or) dS <

BT SRFT eoiTS [Aee
depending upon internal condition

a7 . T
Which of the following is not a

_Maxwell’s thermodynamic relation?
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(d) RS G ExS TS ol NF 1% PR @
zq

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

. [T
0 Coms =y

0 o= [
Ym

(e) T W% QB I A TW

The spins of fermions and bosons are
respectively

(i) -;- ¥i¥ (and) O W (or) 1
(i) 1 =¥ (and) O
(iti) % ¥ (and) O

(iv) 1 |F (and) —;-
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2. oY PP Teq ﬁm , . 2x6=12

Answer the following questions :

(@

(b)

,—-L

(@)

(e)
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oY 3fee et T [ @?
What is efficiency of a heat engine?

TeEs I ITAeE /Y (100°C) AT
FRE A T K (0.°C)3 Tere Y 7ol

39 F1f6 e B wwer fdivd w1
Find the efficiency of a Carnot’s engine
working between the steam point
(100 °C) and ice point (0 °C).

orifer Reaeeht & /57 Pirrey axrmif-
TR ot 1+1=2

What are the thermodynamical
potentials? Write their expressions.

RSN WF RIS RIS T
SAIRgPTE. Ay a1

Distinguish between reversible and

. irreversible changes with examples.

%@Emﬁs?wﬁﬁmwﬁs

I&? : 1+1=2
What is blackbody? What do you mean
by blackbody radiation?

& To5d OIS stsRmmel A & gw?
i B ARET6 T 59 1+1=2

What is meant by the term thermo-
dynamic probability of macrostate?
What is most probable microstate?

{ Continued )
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3. (@ W‘fﬁmﬁiﬂ?{f\WZtWWWW

Ol Al |

Describe Carnot’s reverse heat engme
and calculate its efficiency. -

b) <F T B @ wR e @EPE
AResy R w7

What do you mean by entropy? How
does entropy change in the followmg
processes?

(i) RS afet

Reversible process

(i) wEESI Al

Irreversible process

4. mwﬁ@a&ﬁs%vmﬂﬁ-mmq&

At IR 9B A o W AR et R

6

2+1+1=4

RICE e T S 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.

93ql/ Or

45 2fém @BIT 1000 K SI$ 500 K TS wFel xK
qF 1000 K (93 (Fas e Taset)3 Mg wwel]
M| X WA S T |
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A Carnot’s engine has the same efficiency

between 1000 K and 500K, and between xK w1/ or
‘and 1000K (this being the temperature of :
the sink in this case). Calculate x. &R TR W (TS A RERAR O A
| @ oy SIefee orR wpe FW 1467
5. T GERETN ST Ree TR it afest SIF 1:40. 3+3=6
o 3+3=6 By equipartition of energy, show that the

ratio of two specific heats for monatomic

Derive the following two Maxwell’s thermo- gas and diatomic gas are 167 and 1-40

i::nanucal relations : respectively.
o B -
oP)r  \aT)p , 7. FYSA @ AR R WW W WF FE-SE
' 0 8. P I A 3
. (8s oP 7 |
(ii) ). ~\ar - Show that Plank’s law of radiation can
T 4 explain Wien’s law and Rayleigh-Jeans law.
e oAt/ Or - -
. : ' 8. IBEW THPE TFF S =klogz A4S F1, 7'
R O 9% IRT IR Toy-4mee aAfer : STA @GP, W TS SeedE FBRATS! IF k TA
JrYt F1 | 6 JHEET 5T |
Explain Joule-Thomson effect using CTRA-3BEOH, QM-SR o iff-Rare
Maxwell's the"m"dy"‘?‘m“l relations. - ARG Ree -idey w4 4+3=7
6. CTREA @O T B! Frdt | e SR el Deduce  Boltzmann’s entropy  relation
I 0+4=6 S=klogz, where S is entropy, W is
o - thermodynamic probability and k is the
State Maxwell’'s law of distribution of ‘ Bolizmann constant.
:;t):ges. Explain the law of equipartition of Distinguish between Maxwell-Boltzmann,

Bose-Einstein and Fermi-Dirac statistics.
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T o F7 @b-SRARRE e W R
e IR I R e @ afedt 39
1+6=7

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

* K %k
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