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SECTION -A
Each bunch of four questlons carries. a welght of 1.
Choose the correct answer from the given llst of 4 alternatlves

i) For a monoatomic gas the adlabatlc relatlon between pressure and volume is
PV =Const -~ - . b) PV53=Const
¢) PV7/5 = Const . d) PV23=Const

i) The temperature of an ideal gas is 300K. By adiabatic expansion its volume
becomes double. The final temperature is nearly (r=1). : :

a) 213K b) 500K
c) PV5/3 = Const ' d) 300K
iii) A refrigeratoris : = |
a) Aheatengine ] b) An air cooler
c¢) An electric motor : d) ‘A heat engine working in reverse order

iv) The law which leads to the conclusion that its impossible to convert all heat
extracted from a hot source to work is '

L 2

~ a) Zeroth law b) First law
c¢) Third law : d) Secondlaw
2. i) Aphase space has : dimer}sions.
a) 3 | b) 4
ey d) 6
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i) An example of an intensive bérameter ofa thermodynamic system is :
a) Volume : b) Area
~-.c) Entropy : _d) PreSsure

jii) MB distribution function holds for ,
a) ldentical but distinguishable particles
b) Identical and indistinguishable particles
c) All particles
d) None of the above

) dP
iv) The Clausius-Claperyon equation isfﬁ =
a) "“—T(VQ_\A)_ | . b) TL(V,=V4)
- ©) L(VL-Vy) b v_d_) None of_these : . = (2x1=2)
SECTION-B

Answerany sii questions. Eaidh question cérr'res aweight of 1.
3. Define intensive and extensive variables.

Write down the Maxwell's four Thermodynamic relations.
Define thermodynamic potehﬁals U, F,GandH.

Whatis a TS diagram ?

T e

Show that heat and work both are path depéndent functions with the help of
indicator diagrams. et 5 : G

Briefly explain Kelvin’s thermodynamic scale of temperature. .
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9. Derive Stefan_’s law from Planck’s radiation formula.

- 10. State the third law of thermodynamics.. = (6x1=6)
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SECTION-C
Answerany'nine questions Each question carries a weightof2.

11. A Carnots refngerator takes heat from water at 0°C and discards it to a room
temperature at 27°C. 1 kg of water at 0°C is to be changed into ice si 0°C. How
many calories of heat are discarded to the room ? What is the work done by the .
refrigerator in this process ? What is the coefficient of performance of the machine ?

(1 calorie = 4.2 Joule)

=R grams of water at 0°C is mixed with an equal mass of Water at80°C. Calculate
the resultant increase in entropy. ’ :

~ 13. Deduce the temperature at which a black body Ioses thermal energy at the rate
- of 1 wattlem?, ' :

14. Calculate the number of modes in a chamber of volume 50 cc in the frequency'
range 4 x10'4and4.01 x10'* sec™". iR

15. A Camots engine Whose temperature of the source is 400 K takes 200 calories =
 of heat at this temperature and rejects 150 calories of heat to the sink. What is
the _temperature of the sink ? Also calculate the efficiency of the engine..

21:ka
h2
“energy and entropy of the system.

' 16. Given Z= V[ ] asthe partmon function ofasystem find out the mternal

17. What is a perfect black body ? Draw the curves for the distribution of energy in
the spectrum of a black body for two different temperatures.

18. Establish the relation for efficiency of e Carnot’s engine using T-S diagram in
= ' g
n= T : : = -

19. Using Maxwell’s thermodynamical relations show that
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