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Wwrite your Roll No. on the top'immediately on receipt
1
of this question pap@

O
9. 1 is compuls%@‘ &
3. Attempt five q@\astlons in all.

4. All quest:ons carry equal marks.

1. Attempt any five.

(a) Using third law of thermodynamics explain why 1t !

is not possible to attain absolute zero. &

(b) Distinguish between reversible and irreversible

processes.
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(¢) Calculate mean free path of 5 gas mo|
diameter is 3 A and number of mo] cCule
3x10'9, CCuleg

(d) What is the wavelength at max 3
of radiation emitted by a bog m
temperature 3000°C. Givep Wien alntaine‘@
2.898x10-3 m K. > Constap.

S
UM e

(e) Describe all the possible microst
obeying B-E statistics and havi
and two quantum States.

ates for 4 SYst'i

(f) Establish the T-dS equation

T dS = QT + T(@—D— dVv
GIE ),
(2) Us%@é CIausmsClapeyron €quation discygs t';'

ect of 111 : fl
§Q pressure on boiling point of a liquid,
S (59
2. (a).Show that the work done in a Carnot cycle is
area enclosed by the two isotherms and i
adiabatics in P-V diagram and hence derive

expression for efficiency.

(b) A Carnot engine has an efficiency of 50% Wit
the temperature of the sink is 27°C. Calculatés
temperature of the source so that the effl

becomes 60%.
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¥ 3. (&) State first law of thermodynamics. What is its
A physical significance and discuss its limitations?

(b) One mole of an ideal gas (y = 1.4) initially kept
at 17°C is adiabatically compressed so that its

pressure becomes 10 times its original value.

Calculate

(i) its temperature after compression

(ii) work done on the gas.

y-of.a perfect gas

(¢c) Calculate the change in entrop
(5,5,3)

in terms of temperature and pressurc.

4. (a) Using thermodynamic potentials derive Maxwell’s

four thermodynamical relations.

(b) Using appiopriate Maxwell’s relations prove

= T(’ G2y (G

(" 5 s (] e

: 4 L(! ,'I‘.'" {

and hence show that for an ideal gas CCois R.
195

5. (a) What is transport phenomenon? Derive the

expression for coefficient of viscosity of a gas
using Kinetic Theory.
B She @)
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hydrogcn rnolccule at 27°c Gl

‘molecule = 3.34 x 10"271(6).% k=

SR b

(c) State the law of ec Qﬁition of energy and h'

determine the r At f specific heat capacitie
for a noé@ and diatomic gas.
& 4
7/ RN () ai pectral distribution of radiation emltt

@Q\by 61@’: body and its variation with temperatur i.

‘i

%’i&we Planck’s law of black body radiation and

i ence derive Rayleigh-Jean’s law and Wien’s law,
(3,12)

I 8. (a) Differentiate between MB, BE and FD statistics.

(b) Derive Maxwell-Boltzmann distribution law for an

5: ideal gas having N particles and energy E.
| (5,10)

(3300)
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