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Group - A
L. Answer am- five questions « . 2x5 =

(a) State first law of thermodynamics and explain its significan
(b) Calculate the total kinetic energy. of 2gm Nitrogen at 27°C. T
molecular weight of Nitrogen = 28 and Ry = 8.3 Joule K~!/gm-molecy
(c) State the principle of equi-partition of energy. (d) The ratio.
specitic heats of'a polvatomic gas is 1.286. Find the degrees ot freed
of the gas. (e) Represent an isobaric process and an isochoric proce,
on a p-v diagram. (f) 100 gm of water at 20°C is mixed with 150 gn,
water at 90°C. Calculate the total change in entropy. Specitic heat
water = Ical/gm. (g) Define ‘co-efficient of thermal conductivity
In this connection define thermal resistance of the material. (h) Sty
which statistics are followed by these particles : photon, ideal a2
molecule. neutron, m-mesons. B

(F) Sl g @l [RFe IRV ¥R 93 S g 31| (4
27°C C17EE. 2gm GG SN (=6 Ton@e sife«ife o
MRETEC WIRT 6T = 28 @K Ry = 8.3 Joule K-!/gm-molecul:
(=) =&z TfRerem el fige F@l | (7) 936 q2oizms ieR o
ORI W AS |.286 | & FIETOR @) f167 0311 () Wwrew e




L

B. Sc. Sccond 2019 2019/73
43 -SSR TR P-V @afta st | (5) 20°C Bawei 100 gm G
% 90°C BT 150 g w1 Gaearent 21 | v G fora GG ART6A
S LA TTT ANATES ©191= | cal/gm | () w1} Sifraifrers’ 7 A1 2
&R (A I AT 3 Braot st 7w 7 (w7) Frsorare weitef o
@W TVPE (A BT ¢ 2 (IR, S a7 e, ST, n-Caroiet |
~Group-B

. Answer any nwo questions ' 5x2=10

2. What is meant by ‘mean free path’ of a molecule in a gas?
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Prove that A = (to?N) !, where A is the mean free path; 6-the diameter

of the molecule and N is the number of molecules/c c. 2+3
3. What is enthalpy? What do you mean by Joule-Thomson effect?
In J-T effect, does the gas always show cooling? 2+2+1
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4. Define the terms : Microstate and Macrostate. Discuss the difference

between Bose-Einstein and Fermi-Dirac statistics. Z2+3
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£ 5. Write down Maxwell’s four thermodynamics relations. 23
N P
.~ _Prove that for any substance Tds = C.dT+ T((_:—) dv . where the
symbols are of usual meaning. CT}\
. Group-C
Answer any hvo questions 10x2=20

6. (a) State and explain Maxwell's law of distribution of molecular
velocities and indicate it graphically. SRS Wk @5 96 Safe
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(b) From Maxwell’s velocity distribution formula, deduce an expression
for the most probable velocity of the molecules of a gas.
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(¢) Find the temperature at which the velogity distribution function
F(c) for Oxygen will be maximumat¢ =420 m/s. - 4+3+3
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Given that m(, = $-31x10-26kg and K = 1-38x10-2% Joule/oC.
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(b) Describe briefly the operations performed l?y aCarnot’s e“‘aflne a
hence, find an expression for the thermal efficiency of the engine.
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(¢) A Carnot engine whose low temperature reservoir is at 17°C h
efficiency of 50%. It is desired to increase the
how many degrees should the tem
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8.(a) What is mcant b
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(b) Apply the first law of thermodynamic

molar specific heats of an ideal gas.
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