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Part A

A*syrsr *rly fen quesfions.

fi*cft r7r,'esfion carriss { rnark.

1. What is critical t*mperature?

2. State Zeroth l-aw of tirerrnodynanrics.

3. What is reversib!* process? M*ntion the conditicns ior a pr**ess to b* perfeetly

revers!ble.

4. What is a cyclic process? Giv* exan:plc.

5. State s*cond law of ther*'lodynarnics.

6. Explain the terrn'isentropics'. 
,

?. Show that during a reversible *diahatic process th* entropy of the *1sten'l remains

constarrt.

S. Name the therrnodynamic potentialfunctions *f a thermodynamic system.

0. Write any twa T.dS equations.

1s" write down th* axpression {oi 4versge**,glergy.si a particle and explain tl'le symbofs' . 
- 

.

11. Grand cansnicale*semble can be c**sidered a$ an open systen':. Why?

12. What are the characteristics of Bose particles?

(10x1=1S)

Part B

Answer **y six q*estlons.

facJ: qussfiun canies 5 t::ar*s

QP CODE: 25020387



1ffiffiffiffiffiffiffiilil

' . ', 13.-'l'he van der Waals constants for Carbon ciru:":iCe ere,a= t.s: xt 04N m4mole-2 and b=3.S4

x10-5 rn3mole-1. Caiculate the critical pressure and temperature

14. A certain mass of an ideal gas at 27oC temperature and I atmospheric pressure, is

expanded suddenly to 4 times of its volume. Find the final pressure and temperature.

15. Calculate the coefficient of performance of a Carnot refrigerator and a Cernot heat pump if

*oth d*uice$ are opslating behr*en the reser,roirs at -1Ssfa*d 4coC.

1S. Derive Clausius *Clapeyron Latent heat Hquatio*.

17. Briefly *xplain Lee's disc method for i:ed conductors"

1$. An iee b*x is built of wnnd of 1.?5 *m thi*k, li*ed ir.rsid* with *ark *{ 3*m thick. lf the

t*n:pcrature of th* inner sprface of cork is 00 C and that of cut*r sr:rface cf wood is 120 C.

What is the ter"r:peratur* of interface? The thermal car:ductivity of wood and c*rk are

fi.*00* xnd *.**CI1? CGS uriits r*spectively.

1$. Oalculat* the energy radiat*d p*r rrin*t* frcm th* fil*ryqent of an incandescent lanrp *t

2S00K, if the surfecc area is S X1*-s sq. metres and its relative *mittance is 0.E5.

20. A frse parti*l* msv*$ alnng a line ol l*ngth L in the pasitiv* X-directi*n. Let the

e"rlurnenturn *f th* pa:1i*le be p* and enersy be il = c p* where c is a constant. Cbtai* the

' density of states.

21. An at*r* has tw* enersy l*v*ls f t = *.? eV *rrd Ez = 0.4 eV lsrith deg*neraei*s 91 = 1 and

S: = ?. In equilibriirrn at t*mperature T=3CIS K" the nurnber *f atcms in thc lCIw*l'energy

level E1 is *1=1S0,000. Find the number of atoms in the higher snersy level E2 using

l\4axwell-Esltzmanr: statistir"rs. {Round-off the *rrswer to n*arest integet}.

i6x5=30)

Part C

Answer any fi+o quesfions.

Sacft qilesfron car*'es ?0 marlrs.

Derive the relation betwee* Co and C" using th* c*ncept of energy *quation iri the case cf

ideal gas and van der Waai's gas.

What is i-S eiiagr*;-i:?- Find the expr*ssion fcr efficiency of e r*versibie Carn*i's silgine

with the help of T-S diagram.

State $tefan- Bottzmann law af radiation. Deduce this iaw on thermodynarnic

considerations.

What is FD statistics? What are the basic pcstulates used? Derive aR expr**sian fcr the

*rost pr*bable distribution af the particles governed by FD statistics.
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{2x 1S=ZS}


