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Note: 1. Answer any FIW full questions, ONE full questionfr,gffi,ph module.
2. M : Marks, L: Bloom's level, C: outcomes.
3. Use of Thermodynamics Data is permitted
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Q.1 i. Distinguish between :

i) Microscopic and mac
ii) Intensive and extensi

-{-

,j*_ii,int**"

iii)Open and closed systom
iv) Path and point functidhs.l
v) Cvclic and non-c#lo'Drocess.

10 L2 coz

b. scale, for water

ice point (Lr) and

deduce

steam

10 L3 c03

'iqrt0t
Q.2 a. Write thermodynamrc

conventions. Mention
them.

definitiqn *bf work
any,'tryo similarities

and.,h€a{iP and their $_&(r
and.:...d milarities bgt

":r:l:r,, ,! - J

10 L2 c03

b. In an IC Engine, gas *phnds from 13M&#ff 200cm' to 1300cm',
polyropically with Bn expansion index, n #i4u%5. Show this pr.offiss on an
P-V diaeram and .ahlate the expansion work. Comment on the"results.

10 L3 c02

ModuIB,jP
Q.3 a. and exnlain""With a schematic

.. \,,

State the first law of thermodynafuics,
diaeram. Joule's experiment to sr.fuport it.

10 L2 co2

b. From tll,ptrl$:&damentals, deriydhs.t€Hby flow energfeq'uation for an open
system;r Stat'e the assumptions,;:rr-rede

10 L3 c()3

Q.4 a. EStablish the equivalgp"$ of Kelvin - Plarre.k.and Clausius statements of
second law of thermodwramics.

10 L2 coz

b. A heat engine ir &$igr.d to operate between 327"C and 27"C ambient,
receiving 450kJ,p-tlrttdbt in a single _eyel& Verify the Clausius inequality for
the following.&ffi,ffihetical conditiiius.iv

) 315 kJ/cycle heat rejected
i) Zl}kJlcycle heat rejected
iil 105 kJ/cvcle heat reiectdr&[*="'

10 L3 co4

t$lislr'tr" MOdUle-3
Q.s A. Define entropy and etplain the principle of increase of entropy, using

appropriate plots.
10 L2 co?

b. A 5kg copper b}fl$k'at 200oC is dropped into an insulated tank containing

100kg of oil at 30dC. Find the increase in entropy of the universe during
this proceq-s, bfter thermal equilibrium is reached. Assume q for
cofner;ffig.K, Cp for oil :2.lKJlkg.K.

l0 L3 c03
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Q.6 a. Use a P-T plot and rePresent

triple point. Further, define :

i) Critical point
il) Triple point
iii) Superheated vaPour
iv\ Subcooled liouid.

fusion line, vaporizat ion liiili$ critical po int

, .(r :1

'1 "'i11,,,;
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and 10 L2 co3

b. aiiis a mixture of saturated steam

and water at250'C. Calculate the nacgs'ffieach if thelr volumel , equal
10 L3 co4

n*ma-lL - a

Q.7 a. a vapour absorptiofr-'fefrigeration

system. Label uil th" major cor,uq$p$itents. .,. {
l0 L2 co2

b. @ffitain the working o{a"yapour compression

refriferation system *ff-ffit,re the same for co{denser, evaporator and

10 L4 c03
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Q.8 a. T)efine the follovfQ$tterms :
..::iffi

,,: ,",:iil. !t
:rr: rd

.orri) Ton of refi-igeration
i) Wet bulb temperature
ii) Speo'ifiE, umidity
v) C@;u,
r) Dew ooint temperature.
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b. 10 L4 co2

=lV{fftlule - 5

Q.e a. A"rtyzB.standard otto cy'fif,! "iad show that its, Thirmal efficiency is a

functioii"dvohme .o-pre$qiffilatio and isentropic index y.

10 L2 c03

b. A'''cd$not engine reject'b heat to the sillk"i#u32oc and has a thermal

effi.8t"r.y of iZ.lN. iq*ort output torri*ttte bngine is 120kJ. Determine:
;i)' The maximunlx'&blffihg temperature gf the engine

il; rne heat addefftn&J ,;.
iiil The ct unee*inffi ntropy durins,,hffiti.l;iect ion.

10 L3 co4
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Q.10 a. With a schemitic diagram explain how air consumption is measured in an

IC eneine usins an air-box method.

10 L2 co2

b. A six cylinder 4-stroke ehgine develops 60KW of IP at mean effective
pressure af 7 bar. The lgre"and stroke of the engine is 70mm and 100mm

respectively. If the engine speed is 3700rpm, furd :

i) Average misfrres/min
ii) Actual powbr,ifieveloped.

10 L3 co3
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