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4.a) Prove the equivalence of Kevin Plank and Clausius statements.
b) Derive Clausius inequality and explain the significance.

OR

Note: This question paper contains two parts A and B.

Each question ceuries 10 marks and may have a, b, c as sub questions.

PART. A
i"-,,"'-, :"', ""-, i"', ," . .'" . ."" :--. (25 MafkS)

::"'.: l,:\i?\ What iq"qilfrt system? Givb,slritable examplgs; . I , 121 , 1- 
..'

6) What is parh funcrion? Explain. i:l
t21
t3l

e) What is dryness fraction? Explain. lzl
: ..: i...,,0, What 4o." y.qu mean by.."throttling? Which..property remains constant..during :..",::'.".i i'':.i..'.i throttlirig?i '"i . ....i i''i , :',:':."i II3l:..: 

- 
,,".

Time:3 Hours Max. Marks: 75

c) WhaL is PMM of second kind?
d) Write the two statements of second law of thermodynamics.

g) Define dry bulb temperature and wet bulb temperature.
h) What is thermodynamic wet bulb temperature? Explain.
i) Draw layout of Bell- Coleman cycle and indicate various components on it. [2]j) Draw p-v and T-s plots for Atkinson cycle. t3l

sketch. t10l
OR

, i"_'.:i i",3;fl1 Prove tfrgt fitlernal energ!'is'.Q properry of'the ;system. i".'.'., i'":, ,."., ,..., i.".,":" ' " 'b) DiscusS ih'detail about ciuadi:"Static procesi': 'l'"' :".i''.."1 : [SiS] i ".

tzl
t3l

[5+5]

"1..:l l.,SAf What aii,rrfsh" by thermffi$iibmic potentiCls?lExplain. i..., ;".:i i...'r'.:i i...'
' " bi A cyctib hiai"rgrlr" op"iiics'u"t#een rlbrfuL temperatriiii Srrooo oc #i'u:sinr. :"'

temperature of 400 C. Find the least rate of heat rejettion per kW net output of the
engine. [5+s]

,...f,?) Explain.free.expansiorl p.{gc.g.ss.

, ,:..i , 
,,i ihi Find inteiral;energy of i ,ligr"jf sream ar iq'di when l:,,' ;,:'; 1,,' i t, i.,,'

i) It is supeiheated, its temperature being4b0oC;
ii) it is wet, its dryness being 0.9 t5+51

OR
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7 .a) 1 kg of a* at a pressure of 8 bar and a temperature of 100 0C undergoes a

,,':'..:.i 
il,,r'i",':ri 

reversible p.reilytrophic ppilcess following.Ihp.:1aw pvl'2 7,",g'dnstant.If the;Iinal 
i.;,pressur6is'f".8bardeterrnine:" : ""' : "" :

i) The final specific volume, temperature and increase in entropy;
ii) The work done and heat transfer
Assume R:0.287 kJ/kg K and y:1.4.

;,:.,.i i:;, ,11 ffo#'ili1,r""*'"* 'll,?ocess 
to o",,1111""'ot" "l,,;itiio"" between end 

,);

8.a) Explain the method of evaluation of internal energy of gaseous mixture.
b) A vessel of 0.35 m3 capacity contains 0.4 kg of carbon monoxide (molecular

weight=28) and 1 kg of air at20 0C. Calculate:

. i) The pa+ial. pressure of .each constituent... ... ;.... ",... :. . . .." :.. ,' ' 'l ii) The i'otdl'pressure in thev6ssel. i',:" ;"'"i i",;'l"': :',t'i-"1 i,,'.:"",1 ;''i, i,.,
The gravimetric analysis of air may be taken as 23.3Vo oxygen
(molecular weight = 32) and76.7Vo nitrogen (molecular weight = 28). [5+5]

OR
9.a) Derive the expression for enthalpy of moist air.

i) Relative humidity ii) Dew point temperature.
Assume that condition of atmospheric air is 30 0C and 557o RH and pressure is
1.0132 bar. [5+5]

i;::i l;;l?::i x}x'*ilffi,FJ"""y:l:ffiffil;':#iJ#t#tf,;',ll*' 1tt{}'n"",.""'?iiHif t;,:

OR
11. Explain the working of Bell Coleman cycle and derive the expression for COP.
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