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"*d'i'$*'Third S emester B.E. Degree Examin 
"H#{;3f; 

c.zlirg I J Ln.2020
Basi c Thermodvn,a fh icsBasi c Thermodlrpqfh ics

Time: 3 hrs. s&*,.UlF' Max. Marks: 100

Note: l. Answer any FIVE full questions, choosiid'ONE fuL question fro.ryt each ruodule.
2. (lqe of thermodynamic data hantlffi,,ffs allowed" ;'ti|.|*

"'sh ' i w j"

Modrile-l *:"y

I a. Distinguish between ' * ffih P

i) Open system and IsolatedSffiUt"
ii) Intensive and extensivepro$Brties ' :.
iii) Macroscopic and microilQp'it approaches ,i.i. 

" (06 Marks)

b. What is Thermodynqra{c,e €ftuilibrium? Explaiffiechanical, chemical and thermal
equilibrium by means of ei5amples. fl;;: 

* 
(06 Marks)

a. The temperature't' oh"S th"rmometric scale is hffied in terms of a property 'K' by the

relation t : a ln K\.6 where 'a' an 'b' are the €onstants. The valves of 'K' are found to be
- 'th Y,

1.83 and 6.78 afYq#point and steam pointery$-tr&'rytemperature of which are assigned as OoC and
100"C respoqtiyely. Determine the temp'era\tie corresponding to the reading of I(: 2.42 on
ttre ttrermpmJtgr' 

' '*,','o*''' 
(08 Marks)

., ""}!;."a" 't'
;h*.

.,,'tt"-TW -*itfld- oR ^ gq,

ffiffi

2 a. DerfV€tio exBression tbr displacdment work tbr isentrop,l$process. (08 Marks)
b. In Mass of 1.5kg of a substance'is compressed_"infl?'1q'uasistatic proqess from 0.lMPa to

0.7MPa. The initial densi{y%f the substanc;$l$,pt:tf kg/r"'. D*dtBffirine magnitude of
workdone on the substagt&ry':xi* * Sro* @ry'

i) Process is accordiuryto law PV : Conp.{hnf
ii) process is accor;tinfi to law iv":*([ffii"ii ,*,u, 

* 
(r2 Marks)

**'*.* yrlli%-z u.#f '

3 a. State flrst fu*6qi-qlr".modynami"r qffip1i-iffi-a cycle an d$applied to a process. (04 Marks)

b. State the assuffifdion and derive a4ffirition for steady* stdte steady flow process. (08 Marks)

'ff" iri Calculate #W1dffi work for the cygle in kJ
iir) Calculffi$lrffieat transfer {i:-?,Rrocess l-2
iu) Showt[ti't lQ.y"r.: IW.rHtru,,- n (08 Marks)

a. Give Kelviffitunt and Ctallsi$s statement of second law of thermodynamics and show that
they are equivalent. .., 'n ' , (10 Marks)

b. Two reversible heat eflgiitijS A and B are arranged in series. oA' rejects heat to 'B' through
an intermediate reseryoii. Engine 'A' receives 200kJ at a temperature of 421'C from hot
source while engihe 'B' is in equilibrium with a cold sink at a tenrperature of 4.4'C,If the
work output o$ffi% twice that of 'B' find :

i) Intermeffffitb temperature between A and B.
ii) Thg efficiency of each engine
iii) 

,Wected 
to be clod sink.

*q#

.*. :t
.."M"

r':*\

I of2
(10 Marks)



5 a. State and prove Clausics in equality. -.*q;@ (08 Marks)

b. One kg of water at 273Kis brought into contact with a$e{i$ervoir at 373K,
i) When the water has reached 373K find the entroffiphange of the water, reservoir and

the universe. "* ,, :*'
ii) If water is heated from 273K to 373K by fu$',lrining it in contact with a reservoir at

323 K and then with a reservoir at 3]Al&,trthhat will be the entropy change of the

universe. ; _*e (12 Marks)

oR,, "' '*'$o' 
explain how drlmess6 a. Draw a neat sketch of separating add'ttrottling Calorimeter aa$

fraction of steam is determined. u***o 
*"to 

(10 Marks)

b. A pressure cooker contains 1.5\g$Of"^$aturated steam at 5 jffi,"Find the quality of steam

which must be rejected so as go*gi&uJe the quality to 60%o.,tff5etermine the pressure and

temperature. fruY:- - _ 
*ti} (10 Marks)

* d Module-4 ;{,, sir

7 a. Explain the following ,-iT%;f" 
,--tirin!. 

k'

i) Hehnholtz and @!fipi%nction @*"r
::\ rr^-.,,^ll -^l^+:^- '1s1" \{d" 11 0 t\,{orlrs\

a. Derive gglfulession for change inent@py for an ideal gas undergoing.
i) ffiBryic process ,***.r,, ^"lohh,

ii) +.tsfochoric process *k* -, 
',,"'V-'

iir) Isothermal process * -&::i (10 Marks)

b. Showthati

b. Air expanded irreversibly,*pndPadiabatically lrytffitry$lftle from 800-$wrid 1.5MPa to 540K.

ii,irir'p*ress had bery*'@rsible, the frnaf tJhrfeiature would t$re't..n 485K for same
Jt*! \o _.- i - r'

discharge pressure. @iluplhte the work p {'T'kg'of air and chan$b in entropy. Assume

cr:o.7t8iJ&gKar$1te t.+. -fu.;;lt n.J;*"' (l0Marks)

and enthalpy of arr{.'ddal gas are function of temperature only.

,Jqffi (10 Marks)

w,"

Cv: 0.718kJ&g K u#"f': 1.4. *f,*,,.# ,_J;*"

ffi;,, naoiurb-s '"''

a. nryr{nyr,. p@"e^' r. , _,ffi-- *='i) Dalton'-s Law of partial pressqg', *..r/ IJanon s Law or Paruar Pressq{fi r

ii) Amagat's Law of additivgqplumes. ..:*ry"* (06 Marks)

b. Derivgtfi&rxpression for gqq"g%hstants and molehr*$?'weight of a mixture of the ideal gases

A, Bftrrfdc. #'w" ry' "* 
* 

(08 Marks)

18MR33

ii) Maxwell reffi "u. 
* (10 Marks)

{tr. A .. . r

ii) Amagaf's Law of additi

l1) Gas consta$&Rtryhlxture d
iii) AveragF*grstld8trtar weight. **&* (06 Marks)

9

10

A, bqfiflgl.-. d'&" lfl ,s" (uu lvrarKs,

c. A rgixtiire of gases co,nta'tniilkg of CO2 an(1.5kg of Nz. The pressure and temperature of
'the mixture are 3.5bar 4n$27"C. determind fof-the mixture

,^#ry1) Mass and
%ry ir) Gas const

'the mixture are 3.5bar

ffi*il Mass and mol$p tion for each
determlBe''ffithe mixture
each coYf$tituent gas

;^ , ""r
pq&i 6ril1*,.i' ll.!NF,l1:u' OR

a. Explain ttleffilowing : dr 
'"e

i) Compressibility fac
ii) Law of
iii) Generalized comflffisibility chart

b.

(10 Marks)
when it contains

(10 Marks)

iv) Vander Waals Equation of state
v) Redlich kw4fu equatiotr.

Determine thffidure exerted by COz in a contaher of 1.5# capacity
5 kg at 27oC. flUsing idealgas equation ii) using Vander Waal' equation.
Given : f.orGbz : a = 365.6KPd, b : 0.0428ffi' kg/mole.

*ry'.h ** 2of2,r**
ffi",]'


