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A11 questions are comPulsorY.
Assume sr-ritable data if necessary'
Figure to the right indicates ful l  marks'

Sc]entif ic calculator. steam table is al lowed'

SEC'I ' ION - I

What do you meant by thernoclypamic system? Explain all system with examples'

Derive the workdo.e Lqr.ratiorr of acliabatic process with diagrani'

OR

Explain the fol lowing process with exarlples:
( i) Reversible Process
(i i)  Quasi-static Process
(i i i )  lrreversible Process

0.2 m3 of air at 4 trar and 130"C is containecl in a system' A reversible adiabatic

expansion take place till the pressltre falls to 1.02 bar' T'he gas is then heated at

constant pressure t i l l  enthalpf increase by 72'5 kJ' Calculate ( i) The work done (i i)

The i'dex of expa'sion" if the above pro..rr., are replaced by a single reversible

polytropic process giving the sarne *uiL b.t*een the same i.itial and fi'al states'

Ta[e Cp ' '= I k.T/kg K. Cv " '  0'714 kJ/kg K'

Explain the equivalence of clartsir"rs statentent to Kelvin-Planck statemeut'

Explain the ClaLrsius inequali ty'
OR

Explain the principle of entropy generation in closed system'

0.0a kg of carbon dioxicle (moieiular weight = 44) is compressed trom 1 bar' 20nC'

u'til the pressure is 9 bar. antJ the uolt,,",lJis the' 0'003 ml' Calculate the change of

entropy. Take cn fbr carbon clioxicle as 0.88 kJ/kg K, and assurle carbon dioxide to

be perfect gas
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Que.-3 Attempt Any't 'hree Questions'

a Explain types of thermal equil ibrium'

b Prove that internal energy is the property oI systelll'

cWr i te l i r r r i t a t i o r r so f f i r s t l awc r f t l r e r r r rody r ra t t r i c .
d Explain the concept of qr 'ral i tv of energy'
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Que.-4

Que.- ' l

Que.-5

Que.-5

Que.-6

a
b

a
b

SUC ION .  I I

Explain the Otto cycle and derive air stariclarcl efflrciency equation for Otto cycle' 06

An amount of perfect gas iras i*itial co'clition of 'olume I mi' pressr'rre 1 bar and 06

tempefature I 8uC. It incler goes icleal cliesel cycle operation' the pressure afier

isentropic compression being -S0 bar and Volume after constant pressure expansion

;;t,*; i *i. i"i*rrte the temperature of measure points of cycle and evaluate the

tlrerial eff iciency of the cycle. Assume y:7'4 for the gas

OR
Compare the Otto. Diesel and l.)ual cycle

( i )Fo rcons ta l r t t r r l x i t t - t un )p |essu rea t r c | same l tea t i r rpu t .
( i i)  For sanre nraxit l l l l l l l  pl 'cssure and temperature'

Derive the air stanclard efficiency fbr Brayton cycle and compaLe it with

cycle.

Explain the Itanl i ine cycle ancl cjerive the equation tbr thermal eff iciency'

Describe Binary vapoLlr cycle with neat sketch'

06

Diesel 06

06
0s

ol{
What is Carnot cycle? Explain i t  in detai l

efficiency.
Explain T-S cliagram for pure sttbstance

At tempt  An1' '1 '1 t . . .  Quest ions.
Derive the ecluation fbr Combined Gas Law'

Explain dead state concept.
Describe Dalton's L,arv of pafi ial pfessLlre'

END OI. 'PAPI I IT

and clerive the equation fbr thermal 06

05

l 2

a
b
c
d Explain fol lowing ternls:

( i) PLrre substance (i i)  Plrnsc: ( i i i )  ' l -r iple poil t  (v) Drypess f iactiol
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