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The figures in the margin indicate marks of question. e T T7 7T 2deaa 7T fag #q )
Candidates should answer in their own words AR e ©Iar 39 & S HIN Tl

and adhere to the word limit as practicable. ©e7 Mo 2q1
All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest
s R & SR «ae AR el (TS (-l 716 @vid Ted e

1. Answer any fen questions from the following:

RS @-@IE! ™5 2o Ted es

(a) Write the combined form of first and second law of thermodynamics.
wimfefmia @Uw g3} &S paa 3 AR =T

(b) What is an extensive and intensive thermodynamic variable?
P @R S 551 F 2

(c) Explain why a Carnot engine cannot have 100% efficiency.
10 T G 100% Fmo! 3711 PICA e #Mea 78T 71

(d) Prove that ‘entropy remains constant for a reversible cycle’.
2SI A SIS b GG T & AT |

(e) State the differences between reversible and irreversible process.
OIS @ SAe)IeS elf @ ~H1de @l

(f) Write the Maxwell’s relations for a thermodynamical system.
@I Gl OIPIeTST T T I STACET HwRfe (=Tl

(g) State two differences between Joule-T homson expansion and adiabatic expansion.
a1 4T 2Pe @ TSI @R 9o “Aiefe Tl

(h) Write two basic assumptions of kinetic theory of gases.
ST oSG & 76 TR ETC |

(i) Plot Maxwell’s velocity distribution function for two different temperatures on the
same graph.

7% o SlIa &) TIFGEER oifors B ATFE G332 (14 rals |
(j) Give example of a good reflector and absorber of thermal radiation.

1 el oifFe @b Ta effewers qa) @b TE (e Tarza wie |
(k) What do you mean by a perfect black body?

i FERTE TACO F @ ¢

2x10=20
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(1) Draw the phase space ofa one dimensional simple harmonic o illaten
QENITES A& HNGH FCH wielrela (6 sieme veal
(m) Give example of a Fermi gas and o Bose pas.
@B R A7 @R @B @by i Bulndel w1 |

(n) What is the total energy of I mole of an ideal gad
temperature 72 Given each gas molecule has degree of freedom = w
7 O SRR 1 e ot i sttt srstel W ferefay el oA 920 w07 2o 17
SR WO WA = w.

in thermal equilibrivm at

~ . . o ‘ ’ P A

2. (a) A Carnot engine working between the temperatures 1007C and 0°C absorbr 10
calories of heat at high temperature. What will be the work done when the cycle of
operation is over?

100°C &= 0°C-7 ey @b Fesfizferd feralen Afv w18 Gest e 2l 10" e
Sis} Tl R, @D 774 DU (I eI % 204 7

(b) State two essential differences between an isothermal and an adiabatic process.
FCae € FEelst 2R 46 Yo L T

(¢) P.V, T are thermodynamical variables, then prove that —

. (oP 1 . (OP) (V) (oT

—_— | = . i T = =-1

o (BVJT (B_V) oW (aV)T(aTJP(aPJV
oP ),

P, V, T SI7/5re1q Beaif 2ee, &wid $el —

(py 1 (P () (3T __
® (aV)T—(B_V) L (BVJT(E)T)P(BP),._ :
T

oP

3. (a) Derive the law of energy distribution from Maxwell’s law of velocity distribution.

et siferae 366 5 (A =i 3%+ sl efedt s

(b) Plot most probable velocity, average velocity and rms velocity in a single velocity
distribution graph and give their ratio. ’
@75 afferaet 357 @rfbeg Fcrw eI sfcee!, o sfetet 8 s Ao crae e
OIvd W (1Al

(c) Show that y=1+2/f from the law of equipartition of encrgy where » s the ratio
of Cp and C, of gas and /" is the degrees of freedom.
g SRS A6 @ @6 @ y=1+2/f, QI y 2 Ao O, 8 ) -0

| SEeie Gae f 2o AEel W) '

(d) Define Phase-space.

RN A0S F (AT 9

4. (a) Show that Joule-Thompson coefficient is zero for an ideal e
4 &, Sl ST (R0 G- 20T (Joule-Thompson) @it [« 2y
(b) Define emissive power and absorptive power ol matter.
svirele fafeae sl @ Coffael Tarefa el 1@ |
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(c) Suppose we have 4 coins in a bag. Find the different possible microstates of the
system and macrostates they belong to.

93T T 47 B witm) e B R ey M20w o 6 syt w7 fify sl

(d) How is the entropy of a macrostate related to the total number of microstates
accessible to the corresponding macrostate?

Q3T ! S B wiq Swshe NITE ST AR A el 71 7

5. (a) Show that C, =(i[—]-) , where U is internal energy.
ar )y
. dU
@S A, Cp = - @A U Srepadid =)
I}
(b) Define Quasistatic Process.
2 B effen i o
(c) Draw the characteristics curves for black body spectra predicted by Rayleigh-Jeans
law, Wien’s displacement law and the Planck’s law at some given temperature.
a3 (0T Sl FaREa o «Ff fWE el 2w I, T I G -
oo s RifiFacea =i 364 (rare |
(d) State two differences between Classical Statistics and Quantum Statistics.
SFeTee SRR TR @ IO ~AfRRI g b A e
(e) State the zeroth law of thermodynamics.
OISR e Fb @A
X
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