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Instructionsi 1) All questiorls are compulsory
2) Assume suitable data wherever necessary.

l) Figure: lo lhe righi indrcatc fL,ll rnarl"

Define themodynamics,

substance.

state, system, pfocess, equilibrium, pure

OR

State zeroth law of themodynamics and explain holv it becomes a

basis for measuremellt of tempgrature.

Differentiate the following:
i) Open system and closed sYstem.

ii) Heat and rvork.

iii) Intensive property and extensive propert)

OR

Discuss Microscopic and Microscopic approaches of stLldy oI

theImodynamics.

Prove that violation of Kelvin Planck's statement violates Clausitls

5(atemenl ol'(ccond lau of lhcrmod) ncmic(

OR

Explain orsat apparatus method ofanalyzing the flue gases'

Define fuel. Explain differeni types offuels'
OR

State and Prove internal energy is a property ola system

Solve any Two
A solid fuel contains 72% of Carbon by weight. During combustion

0.7 kg of carbon in I kg of fuel is burnt to CO: and remainder to

CO. Determine i) The mininrum quantity of air required for conrbustion

ofone kg olfuel ii) Iflhe actual air supplied is 1 5 times ihe mlnimum air,

estimate percentage volumetric analysis oidry products'

A heat engine is used to drive a heat pump. The heat transfers from

the heat engine and the heat pump are used to heat watei circulatin'g

lz

08 cC)2



throuqh lhe radiators of a building The efliciency of a heal engine is

;;;il ';;;;;in"'"nt 
of perroimance of hear pump is 4 Evaruate

the ratio of the heat transler lo lhe $ater circulating uhrough the

tiiaio*o tle leat ttansfer to the heat engine'

cl A svslem contains 0 l5 m' of air cl a presstlre ol l 8 bar 
'1nd 

150"( ll 08

'' I'J-n-o"o "l,"barical) 
tirl therllTs"J:J1',:,':":.!]i"Ji; i; J:

then heated at constant Pressur

Determine the total work done l -.,,^ -^rr*.^ri..rocess 08

o ;:aT;";;"il to 
'letermine 

work done during polltropic process

(PV" =Constant)'

o d Solve any T\ro 0q
"- u) iiu,"unioro\eclau.iusineqLlalil) - ^. rnnoc i. rlronncd inro an 0q

b) A 5 kg copper block aL a lemneraturs
"' 

"*,"1""0- 
** containing 100 kg of oil at a Iemperatrrre of i0"(

Find the increase in enlropy olthe uni\erse due io this process unen

$il';il; "', ;;l.l,,,lJlli.illliil I--,,fi:[T,'::i
specilic heats ofcoPPer and c

kJ,&g-K. 09

cl A reversible hear engine operalcs \tith conslanl LemperalLlre reqer\ollq'

'' i.'u ."J t 
"t 

uooK' +oot< and :OoK re'pecli\ely' Hear ensine recer\ c:

li* kt t'""*" as heal lrom the resenoir al 600K aM prodLces

1000 kJ of work' Detetmino the magnitude and direction of heat

interactions with reservoir B and C'

o 5 Solve any Two 
^r ^,r^ crclc uirh 0c)

a)DefivcanequationtodeterminetheLlficienclofottoc;clcuith-' 
I*uf no*tlon' 'qiso deilne rnean ellecti\e prei)Llre

,) ;lr,"r;il;*"-*::fili['");][:,1'1,*,',i'lL,*","n :;
c) ExPlain vapour comPressron

Q 6 solve any Three- , . --:"rciore of incrcase o[ I nlrop)'. 08

;l f'[:l[:T"';:';['il:":t;";;;":oo rr oii'"u' t'u' u 08

source at 325K and proauce' 75'kJ of uork l he t""*'^:]t-: lt:lJ
iiut iit tngln" l''ut t"o lreat reiection': 125 [J ro a re5cr\orr ar ruu'\

unf, ioo l''to u '"'"*oir 
at 275 K Check the ralidiD of his

c) Derive an equation to U""'-i"" tn" efficienoy of dLral combustion 08

cyole with usual notatious -. .. ---^-,.,i+L -.,r.kpi.h 08

d) Explain vapour absorption rcfrigeration system with neat sketch'
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