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a. D ist ingu is h betwe en : i) M icro sc gqfc6ild-macro sco p ic p o inffi ew
ii) Intensive*and extensive property *w-*
iii) Ooe,nuft$lffied and isolated svstem'']-*iii) Oppq 

_B[dtsed 
and isolated system".-,1 (06 Marks)

Define a Quasi-static procesg.fuSplatinum wire is use$ aSir resistance thermometer. The wire
resistance was found to:ffi "flOO and l6Q at ice pojnl and steam point respectively, and 30C)
at sulphur boiling foiffifl44.6"C. Find the resi$tiryiB of the wire at 75OC, if the resistance
varies with tempeffirfe by the relation R = Ro(le+ ffit + pt'?). (r0 Marks)

ffiffiffi

volu

varies with tempegqfipfe by the relation n = Ro(le+ ffit + pt'?).

State Zeroth law ihefnodynamics. What is dia thermal and adiabatic wall?

. :iit Aroa:o

vflnes wrn tempe#qf;Hqe Dy me reEtron K = S(ld+ crt + lrt-). (10 Marks)c. State Zeroth lauaJl$affinodynamics. What is".fi.-glhermal and adiabatic wall? (04 Marks)

W2 a. Define ffi#F work from thermodynpmib point of view and derive an expression for flow
(06 Marks)

of 10 bar and volume of

. *.,'--,,= 
Y Y 

,,"-: qlf nq '

5 bar where"':Efu b are constant&*kefth all the procfu=bfra PV diagram. (14 Marks)
*S*r!Ii ..;:{- I D'sit**ffi;.;l

* ** _ Wodute,
a. State ffffiaw of thermod5maffiru for a processdaffiow that energy is a property of the

syste;_{ffi &-e$ kffi " (06 Marks)
b. DeriWhie steady fiow @ffiryflequation foq a sin{le stream of fluid entering and a single

i) At constant pressure tg a frral volume of 0.
ii) According to the law*.F*\fu= C to a frnal voln
iii) According to the lawff+Vt'3: C to a final-v*

*J a 1r M\il.f , *aq&:'s

iv) According to the"tai p = + - + f#nar vohme*Qffi#3 m3 and final pressure of

'3=Ctoafin$kffi
a b ru*}"=-_--t@*fftlnav' v "*;

+w

pntrol volume*fun (06 Marks)
a quasi statiffif,$. pess in which the pressure and specific volume
r D : a + bv-.'u*lere a and b are constant- The initial and final

stream of fluid leavi
c.,ffifu kg of a gas undergoefa quasi stati${ffiI,J'ss in which the pressure and specific volume

#h*}are related Uf l$"..g*tiol q :- 1 
+ bv,'"'ffiere u_pd b are constant. The initial and final

,fpressures are 100'h$Pi and 200 kPp.respectively. The corresponding volumes are0.2 m3 and
1.2 nf . The*spWific internal egergSr.of the gas is given by the relation u: 1.5 pv - 3.5,
where u ffiffi, p in kPa andfu:i4Yn'/kg. Find the magnitude and direction of heat transfer
and the clta{$b in internal ene y5f the gas during the process. (08 Marks)

*m oRa tq.

4 a. State and prove that Kdtvid?lank and Clausius statements of second law of thermodynamics
are equivalent. -*r (t2Marks)

b. There are two \mtto increase the effrciency of a Carnot engine.
i) Lowerinq.ffiTEmperature Tz of the low temperature reseryoir by AT while keeping the

temperatffiilr of the high temperature reservoir constant.
ii) Incrg,asiag the temperature T1 by AT while keeping the temperature Tz a constant which

is pqr#effective? Prove your answers. (08 Marks)
I of2
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5 a. State and prove Clausius inequality. (08 Marks)

b. A volume of 0.05 m3 of a perfect gas for which R: 0.297lffimpEK is compressed reversibly

in a cylinder according to the law PVn: C and then cpolffi constant pressure. The initial
temperature is 27oC and the final pressure is 8.5 tirrgffi)ffitial pressure. The final volume

is O.OOZ m3. Determine the following: (1) Th&mial temperature after compression

(iD The final temperature (iii) The net heat tr({iuTer per kg
cncnifin enfrnnw - fu"ff

(iD The final temperature (iii) The net heat!ffi r per kg (iv) The net change in
specific entropy ..S ;3fu"P (10 Marks)speclllc entropy _.Sqdssd (ru tYrarKs,

c. What do you understand by the entropy principffi d\ (02 Marks)
[" :^ 'qYW

mnP*fl "**\
\ ,::k

$08ffi 'h\
$ Triple point iii) C;iiiCalpoint6 a. Define the following: i) Pure substame lii) Triple point iit) CrttEaI potnt (06 Marks)

b. With a neat sketch, explain thp ffisurement of dryness,Sa$tion of stream by using

W (08 Marks)

c. Two boilers one with supelffihdr and other without fu#Ff heater are delivering equal

quantities of stream into main. The presgurd in the boiler is 20 bar. The

ta.
b.

8a.
b.

Write notes

0.5 kg of &i

heat ge in int
t) Isobaricprocess with.vo
ii) IsqffiWual process with
take.{#v I k}keK Cv =-0'TakQ:sdF I kJ/kgK ar;,,:$

c.

(08 Marks)

if

a.*#kte and explain t

*S$,;9 Dalton's laws
,"' ii) Amagati laW t

b. Determine t exerted

5kgot2'/- : (i) Ideal

,s oR
10 a. Defure compressibilityfab.$Fand compressibility chart. (06 Marks)

b. Derive Vander Waal's:s#dtion of state. (08 Marks)

c. The gas Neon has alnoffecular weight of 20.183 and its critical temperatute, pressure and

volume are 44.5;k).ll ttff:a and 0.0416 m3/kgmol. Reading from a compressibility chart
for a reducedrpreffie of 2 and a reduced temperature of 1.3, the compressibility factor is
0.7. what are thdbonesponding specific volume, pressure, temperature and reduced volume?

(06 Marks)

&* . 
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"C und&A<ies the followingffiess. Calculal
erna{*forffiV and entropy cfuange in each case.

46:dhfiling. . *;: ,

iftd&olume 0.08 m'r:
@"fflftsK


