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I a. Distinguish between:
(r) Diathermic and

dri!:a::::::::::::1

#
.J{.\

fl*:i*
**d

equilibrfipm.
walls.
mechanical

(iii) Homogenou$ryI@ITeterogenous system.(iii) Homogenou$ql@Ifeterogenous system.;k
(iv) Microscop,,! ffiMacroscopic point of ffi (08Marks)

Two thermometers, oii*Oentigrade and other Fakeriheit, are immersed in a fluid. After the

thermometers reaft;$q-uilibrium with the ,fluid, it is noted that both the thermometers
indicate the sgmg,rtumerical value. Find that identical numerical value shown by the
thermometets.".l4rliat would be the co$;i)onding temperature of the fluid expressed in
degreesl(glv"in*and degree Rankine? s 

'""' (08 Marks)_ l, * *

,,.'\ *.,i"' on ry2 a. Staffi$from a common stage $ffiry draw the followffiiocess onthe PV-plane and derive
an expression for the work done in each case: d5ffi"--- -\
(r) Iiobaric process ;;iliD Hyperbolic prpe"W *(iir) Polytrpfficess. (08 Marks)

A cylinder with a frictioffipiston contails n.lffil' of gas at 200ffi pressure. The piston
is connected to a coil g which exerts S fo=rcb proportion4l tethe displacement from itsis connected to a coil ffig which exerts tr forct proportional to the displacement from its
equilibrium position.elhe gas is heateffuntil'the volume q.*dpubled at which pressure is
500 KPa. Deter,l.B& the workdone by the.gas. Take atmosfiffiic pressure equal to 100 KPa.::::::::: *."rrri (0g MafkS)

.. ': Nlodule-2
3 a. State and-Siplain the fust law of thermodynamics,..Give its equation with reference to a

cyctcffi'hon-cyclic procesSl': -';'' ''tl " (05 Marks)\ryvuli{4lr$r- .tlull-l/yUrru Pl UvsD).: "#' 
* *r,' \vJ lvr4r sv

b. Defriff,Secific heat at c volume and congtant pressure. (03 Marks)

c. *A:rylinder 
fitted *n: 

ffirffi*$Ole 
piston co,#,thj$s 0.04m3 of air at 10 bl pressure and 400 K

ffi*"ure. The ffia:nds accord,"g*tt# hw P = Lfi-i] to a fural pressure of 1 bar

*'and 0.2 rlrf . Oetti#e work done. .chinee in internal energy and heat absorbed Reiected
eSW$ j--$rii{ qdfl rs L Y Y J*'and 

0.2 nf . Oetti#ine work done, .charrge in internal energy and heat absorbed Rejected

during the ffiion process tl-,mv =b.7t8 KykgK]. (08 Marks)

i....']}.*" 
e 
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4 a. Explain the establishmen@a thermodynamic temperature scale. (08 Marks)

b. A ieversible heat engffiorking between two thermal reservoirs at875 K and 315 K drives

a reversible refrigeratoflWhich operates between the same 315 K reservoir and a reservoir at

260 K. The enginqisiiupplied 2000 KJ of heat and the net work output ftom the combined

system is 350 t< *tUate calculations for the heat transfer to the refrigerator and the net heat

interaction with, reservoir' at3l5 K temperatre. (08 Marks)
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5a.
b.

15M833
Module-3

List any four factors that make a process irreversible. Explain_,aa;f two factors. (08 Marks)

Three Carnot heat engines are arranged in series. The firstffiine takes 4000 zu of heat.

From a source at 2000 K and delivers 1800 zu olpd$the second and third engines

delivers 1200 KJ and 500 KJ of work respectivel$.'e{dta calculations for the exhaust

temperature of the second and third Carnot engines.{"%,*" (08 Marks)
-ratd

with usual notations, explain Clausis rt?iltff* 
* 

,\ (08 Marks)

1.5 kg of air initially at 25"C is heat@{rcrsibly at constant prrydtre until volume is

doubled and heated reversibly until pr&.Sur is doubled at consta4t vdlume. For total path,

determine .:=:ii rs

(r) The Work transfer (ii) Theffitransfer. (iii) The chang$rn entropy. (08 Marks)

.l ':,: 
,, , ',:,,., 
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,",, Module-4 tt,;;

6a.
b.

7 a. Define the following:
(r)

b.
c. 20 kg of water at

(1, EII9CIIVOII0S$'::;;* (nl lllevtrlsluul
Write a short notes offifuB and Helmholtz functi
20ke of water at 9@#i mixed with 30 kg oY

Effectivene5s,=-.i " (ii) Ineversibility (O4Marks)

rrt notes r.*fuqB und'H.l*ho1tz tuncti--d$io (04 Marks)

vater at q@#li mixed with 30 kg #water at 30"C and the pressure remains

6il'
(08 Marks)

8 a. Sketch,afrU&$lain combined separntinE and throttling calorimeter. (08 Marks)

b. a sarr$tdbf steam at 5 bar is statpd&o have an enthalp,ffif 2350 KIkg. Make calculations

constant during ffiffiing operation. Ca
nressumed thatrfusfrnoundinss are at l(pressumed thaffi

ng operation. Calcr*.latdthe decrease in available energy. It may be

undings are at 
l*ffi*rerature 

and for water Cp: 4.rirYJ#.fi

for tffiecific volume, interna[eaeYgy and entropy o$,ffii5"samfle of steam. (08 Marks)
t.q,:t,, i',#-".3W. ..--.-:-i

Module-5I-ry
9 a. Defure the foltowing terms as applied to ideal gas,"and phychrometric process:

(il) Dalton's law ofpartialpressure- * @*.(ii) Dalton's Iaw ofpartralpressure . *
(iiD Dry S&Temperature. * *,-#' {ffi(19 Sppk*ffi humidity. *jrutu,,* ;'ii"i spffihumidity. ==ru." ' .- (08Marks)

b. A vessel contHffi# 10 kg of oxygefu*B l{g of nitrogeqand 25 kg of carbon dioxide at 375 K
temperagrre$nd 250 KPa prepqreS4ake calculaGiqffifor the capacity of vessel the partialtemperature

*-F

pressury@r
& \

tem@Sitre

.'"1

10 e*ruxptaill
w.p (1.,e (iii)
b. Give its

Vander Waals equation of state.

Compressibility chart. (08 Marks)

(r)
(i1)

6'

ri!

The r{uded pressure, volume and temperature.
,1ffi*lume ofpropane.

*****
,{

*1.,,,..

tu=" 2 of2

Law

(06 Marks)


