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tt@*"* PART-A *fuI a. With suitable exampleffisiinguish between f;,Vh sultable examplemq{*#rEflgursh between ffi(i) Closed, opeffid Isolated system. *qP

(ii) Point tuiibti6n and path tunction. * e
(iii) Inte$tgafrd extensive propertiery& (06 Marks)

b. Briefly explqfin ffi3i-static process. *dt (04 Marks)b. Briefly expl4[n gliasi-static process. *gu;" (04 Marks)
c. A certain tkrrnbmeter is calibrated using'iee and steam points as fixed points designatingA certatnlffir\ometer rs calrbrated usmg @ anct steam pomts as Ixed pomts deslgnafing

them as",O*Cryfd 100"C respectivelya*Ttr$ thermodynamic function choosen to establish the

lnx +b. Determine$rWstants 'a' and'b r{Frms of x, and x, and show
tu#%?-,,,\l ,-*3d't:l%'/ ,\l ;qe'llnlx/ ll *ffi' *..t.t t/xt) I tr\* @thatnewscaleisgivenby, fql00l-+L--i=.l * q .**ffi* (l0Marks)ffi l^?'l,.))ru tuffi*

W L \/^r,z$l6*is 
6a$.Wp r -

' ,MWP '\*5 M#ryW *k
2 a. Derive the expresp_g ibr displacement-wffir work done duffi*{uasistatic process.

.J{P ffi* W' (o6Marks)
b. Differentiate bbt%6n work and heaf.iffi# # (04 Marks)

- wi. - .&q&^. . n ry - -

scale i

c. A Gas is enclosdil in a cylinder-wiWfrictionless at 3 bar as shown in Fig. Q2 (c).

b. Show that hr-h*s*Cp(Tr-T,) using applications of first law of thermodynamics for

c. A steam turbi
gssure process. (06 Marks)
loping 400 kW receives a flow of 20,000 kg/hour of steam. The inlet

constant

and outlet velbcities of steam are 100 m/s and 320 mls respectively. The inlet pipe is 4 m
above tfufuhaust. Determine the change in enthalpy assuming adiabatic flow. (08 Marks)
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The sprjffiorce exerted thro-uffie piston is prgp-gffihal to the volume of the gas. The
afinosffiCpressure on the*lSffig'side of the pistffi I bar. Gas is expanded from 0.2 m'
to 1 ri{@alculate the worffiq#Ie'by t}re gas. .u w (10 Marks)

sffi%
\s futr& \ {IrtlES,q..i& {nlwf X d'% {- "fl &.w.\#&s. s

rqh- W

.L. -1.

:;" ,-;l:C

ffi:b Fig. Q2 (c)
&-,r_.4 "\

3 a. State first law ofthermffidmics and illustrate with Joule's paddle wheel experiment.
,& (06 Marks)

**
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4 a. Show that COP of the heat pump is greater than COP $fuffigerator by unity. (04 Marks)

b. Prove that violation of Clausius statement leads to yjdafi.6-:n of Kelvin Planck's statement.b. Prove that violation of Clausius statement leads to y..:dati.6n of Kelvin Planck's statement.
- r* S ** (06 Marks)

c. Two Camof ensines A and B are connectedliruWries between two thermal reservoirsc. Two Camot engines A and B are connected}q&$ries between two thermal ieservoirs

maintained at 1000'K and 100'K. Engine A6e[-vds 1680 kJ ofheat frordfligh Temperature

reservoir and rejects heat to engine B. Thgbmiiie B takes in heat reie.ffiy engine A and

rejects heat to low temperature reservffif efficiencies of engirft*4['and B are same.

lOME/AU33

(06 Marks)

(04 Marks)

(D Heat rejected by engineffiWffi ffi
iiil The temperaturL at *ffi'trat rejected by enginep;{ '

(iii) Work done duringffifficess by A and B. .tF (10 Marks)
-[i " @

$%* 
*' t HRT - B, *.;5-

State and prove ClausigqfipEffirality. ffiv (08 Marks)

Apply the Clausius inffidhtity for a system undeffig an ireversible cyclic change and

Determine

show that the hange ofthe system

Describe with neee&€tch working of

5a.
b.

6a.

b.
c.

bv ds> 
6Q..T

c. A heat enginejffipHed with 278klls o@flat a constant fixed temperature of 283oC and

heat rejecffiffi<es place at 5oC, the follgwiflg results were reported.

(i) ruQ8 kJ/s of heat rejectefo"; dq&

tl*)i; t-:q kJls of heat rejectffii " #ffi'
(iii) -' 70 kJ/s of heat rejecteffi * . -***w*(l1l) 'i u lc,/s oI heat reJecte(rd 

,q.

Classifu which of the resultqar@eversible, irreverffle hfld impossibleq&. (06 Marks)

-qqywfu ffiqh.^ " fuq-'
Define the following wtffiUppect to steam fogndiofi, ^ *'(i) Subcooledliquid.%f (ii) Dryneffi:$ffin. (iii) I4teniheatofvaporization(i) Sub cooled liquid.'%f (ii) Dryrneffibtibn. (iii) I4tent heat of vaporization
(iv) Degree of supprh$at. tu'%' re*ruis" (08 Marks)
\^^^--:L^ ---i+L --a.Jlr^+^L --.^-l-i-^ ^c*r^-^a*Wff^ ^^l^;*-+^* .**V rn( r,rdd,.\

7 a. Writ&ffiDte on Maxwell egtt*lifrffis and Clausius -6Clayperon's equations. (10 Marks)

b. Derige hn energy is a function of
alone. ". fufl ,*W (loMarks)

rive Vander WffiEonstants in te_rmswof critical properties. (10 Marks)

In a throttling ffiaffmeter, the steankiim&itted at a pressu5e 6f 10 bars. If it is discharged at

aftnospheric gge'S$ure and 110"C affihrottling, deteaqifre the dryness fraction of steam.

Assump_gffic heat ofsteam ffi* KJ/kgK. 
ffi 

(06Marks)

b.*Define .o*p.ggri$itidy^factor and e*fuin its significance. (04 Marks)

c. A cylinder_of 0:Ot m3 volume iq*#{tad with0.727 kg of n-octane (CaHrs) at 427.85 K.
Assumingffifr"octane obeys thBV,;ander Waal's equation of state, calculate the pressure of
gas in Ae cffiaer. Take thq co{$stants a and b as 3.789 Pa (m3/mol)' and 2.37 x10a m3/mol

respectively. -r-+ffaq+?ci:" (06 Marks)
,q. ei'u i
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b. Define
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