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4a.

b.

ffi #*d" -**
2 a. Withqqpples distinguish betweed'v ,._ -'

(i) lntensive and extensive proffiy ,, ** 
t]& " *.

(ii) Point and path functioq { \ , _. .i i",
(iii) Thermodynamic equffium ' (10 Marks)

lewton oroffia linear temoeraturetflflale where ice poinf.and normal humanr rt"l "T I d , & .o$

body temperature are mfintained as two;ffiffi points of 0oN*-pd.12'N respectively. The
temperature of hurtrandbody on the Ceki$#ffife is 36'C. Qbffiffihelation between Newton
scale and Celsig$\$bHle. dh* 

* w* (10 Marks)ffifuev ,*&- -**'dh.'& * .@

# _ 'nmdute; m-

*. 
&6* Module-L o d

a. Explain microscopic andffi#fu%opic approaches to ffirodynamics. (06 Marks)
b. State and explain Zeroffiffifthermodynamics. \Afufu{s diathermal and adiabatic wall?

(06 Marks)
c. The temperature t6;,o6$Cekius thermometer*scalg is defined in terms of property P by the(t-F.).ry..F *#_

relation P = effi$iirre A and B are conptffiAt ice point and steam points the value of P
is 1.86 ,:Hffidpectively. Find the valfuf,ffi't' for P : 2.5. (08 Marks)

a. Obtain thb4xpression for displa&glnt adiabatic
b. Definp.ffif and work withffi*ffice to therm

".,tt.roilthi of hehf 
^r'rd 

*.,rt!t- l;"
b. Definp"-ffiand work withffi#'dYrce to thermo$ffinic point of view and also the sign

.onrffiti' of hetrt and woffi ka , .p (06 Marks)
c. A cylinder contains 1 kg'ffieitain fluid at mi*itial pressure of 20 bar. The fluid is allowed

6fu1.^p*qreversiblg-be"pi&S a-piston *"ggffito law PV2 : constant-until the volume.is
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(06 Marks)

cooled reversiffi.St constant pressure until the piston regains its
is then supp

until the
is then supp[gd Sversibly with the piston firmly locked in position
to its origi4ailvalue of 20 bar. Calculate the net work done by the
re of O O+t"n3l {o8 Marks\volume oro.o@$

d.. OR
Apply steady flow energyqgtlation to each of the following:
(i) Boiler @*(ii) Nozzle (iii) Centritugal pump
(iv) Throttling device * . (v) Turbine (10 Marks)

The working fluid,q* fsteady'flow process flows at the rate of 220 kg/min. the fluid rejects

100 kJ/s of heffis'sing through the system. The fluid enters_at a ve,locity of 320 m/s,

pressure of 6 Bffifrtemal.T"rgy 2000 kJ&g, spec.ific yolume.of 0.36 yll:k^gand leaves the

fluid for an (08 Marks)

system at a velotity of 140 m/s, pressure of 1.2 bar, internal energy 1400 kJlkg, specific

volume of{.3 m'&g. Determine the power output in MW. The change in potential energy is

negleotbd.P (10 Marks)
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b.
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Module-3 ffi rY

Prove that Kelvin-Planck statement *d clausiuqg"#ffinents of second law of

thermodynamic are equivalent. #ffih# ' (10 Marks)

A reversible heat .r,gin. operates between two reservffiffit temperature of 600'C and 40'C.

The engine drives ui.r.rribl. refrigerator whicffiqdtes between reservoirs at temperature

of 40.C and -20oC. The heat transfer to the trffinfiine is 2000 kJ and net work output of

combined engine refrigerator plant is 360 k$*Bvffiate the heat transfer tdothc refrigerant and

net heat transfer to the reservoir at 40'C.rw*,&r *%.! (10 Marks)

w%ff
...+

,4-
(04 Marks)

,-i 6-:i

an dgr-l$ermal energy re s ervo ir.
(10 Marks)

c. A lump of steel of mass f O t<.ffipeZ7oC is dropped k 10S kg of oil ?t _30:C. 
The specific

heats of steel and oit affi$-fultgf and 3.5 kykg*"kespectively. Calculate the entropy

^r.o--o nf arccl th. .rildd'riff" universe- -'^JlH (06 Marks)change of steel, the oiffi{ffie ruriverse. q*ffi"* (06 Marks)

%# *#
d&e*,*o Module-/ d
ffo$availabt" *a.*u *nergy. (04 Marks)7 a. Explain the conde&flof available and unavai

b. Write Maxell-re$affins and explain the teffi

pressibility fdt+gff *-K & (04 Marks)
'tn. or"s*"pxffied bv carboffikide in a container of 1.5 m3 capacity when it;il;;rf*ffit;:rBfred by catoffixide in a container of 1.5 m3 capacity when it

s at p7:g-iltsing (i) Ideal ggs "eluatio.n (iii) Vander Waal's equation. Take
;, 

"aryAriifor 
6O, ur"rqi6+.: i.I.t-olkgmol2, b : 0.0427 m3/kgmo1.108 Nrarks)

, o- W rys*e
&" 

*# "" "\.
,%"J U,,rW-3 

- OR%" 1*{ Ytr \-rr\
6'

10 a. Explain Db"ffin's law if partgl flressure and Amagat's law of additive volumes with

reference to ideal gas mixtuie. 
" (08 Marks)

b. Derive an expression fog ffial energy and enthalpy of gaseous mixtures. (04 Marks)

c. A mixture of gur". 
"orfaffi 

i kg of CO2 and 1.5 kg and Nz. The pressure and temperature of
the mixture are 3.{barend27oc. Determine for the mixture :

(i) The mass ""dfuL fraction of each constituent gas

(ii) Average rqoJftular weight
(iii) The partiaf'f,ressure

@
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g a. With a neat sketch, explainthe working of combirpd seodiatine and throttliiig calorimeter.oAvuv'' -* 

rt* P 
-ffi,--' e fu.S (10 Marks)

b. Steam at l0 bar *d dr@f"te is cooled un{eryonitant pressure uqtil it becomes 0.85 dry.

Using steam tableq fipa ffi" work done, "ffi#i" enthalpy, 
fufufransfened 

and change in

entropy. .& *;;# #*.\",' (loMarks)

l';\ * *&kr

temperffigBfl250"C. The mass of"{iqurt present is 9 kg.Tind the pressure, mass, specltrc

vor,i,mqknifialpy and intemal enffipry ## (10 Marks)

%J dqP d

,r' .. \. u'%*
&.",ry " ., .,

-

g a. Determiry tqYqd"rwaal's cgnstfffu{n terms of cr[sffiproperties. (08 Marks)

la Fwnloitr tl"h,.followino: $=&",b. Explaffiefollowing: ** ef e.-e
r/:\ r:--il^--lioo,{ ^^*-.oooi6il'Yl.wnherf 

'- .. F

(06 Marks)b. Write Maxekre*atiffins and explain the teffiiftVolved'
;. e ,.rrit "f**}d*. 0.04 m3 contains u rpixdr" of saturated water and saturated steam of a

I Efflb,# d. 1 ,7 ---^-- ^-^^:R^
WZSO"C. The mass of *rSufr present is 9 kg. Find the pressure, mass, specific

(08 Marks)


