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Third Semester B.E. Degree Exar,li'i{ption, Jan./Feb. 2021

Basic Thermodlhamic .,

,q

Time: 3 hrs. q,,l,,,, Max. Marks: 100

Note: 1. Answer any FIVE full questiow, ihoosing ONE full question from each module.
2. Use of thermodynamic d4tci'Tiandbook and steaq,,ffile are permitted.

.",.],,,, Iirl'- "] ;-
"*..'+'xModule-l

USN

3a.

a.

b.

o

o
o,

o
()

ER

!rr
bo"coo
.= ..1cBs
l:bots()otrt()

o>
3s
6=

bU

o.oooi
d6

P6
d-
!(6
5ts
tro

=qtro;
o.eoj
uio
9i65()i, ta

ro
=4i,.=>:
ho-cbo
o5

=dgo
:a)()-
U<
-i c.i

()

z

T

2a.
b.

c.

Define the following with examples :

i) Open system ,. 
*,lly:,iih

ii) Closed system
iii) Isolated system
iv) lntensive property
v) Extensive ptiiperty. , i ..' (10 Marks)

The readings{raiid Ts of two Celsius fl{effiometers A and B agreg at ice point and steam

point, butei*.s,,fithere are related by the 
"quutib, 

Te: L * MTs +NTs2 where, L, M and N are

constanffB;When both thermomete;s are immersed in a sy,6}em of fluid, a registers lloC
while B registers lOoC, determh"$b ieading an A when B registers 37.4C. (10 Nlarks)

,, ,,'," OR ,*_ .. .,,*11,r,,*i,,lt

Describe the similarities aad,ldissimilarities betrve,enwdrk and heat. ,,,,,"',,,,,..'",,," (06 Marks)

With the help of P-V diagram derive work-done expression for:
i) Isothermal process ii) Polytrophic process"u 

-- 
(06 Marks)

A perfect gur ir under$oing u prn""r, in *'tiieUt aY2ts. Calculqte the work-done by the gas

in going from sarc,&ln *tri"il the pressure is 100 bar and -Jopme is 4m3 to the state 2 in
whlch tTotrr-",,ipfu3. Also calculate-.,dlt$final pressure. (08 Marks)

",ri1[rkF,,

-..,. .,ru*u".Module-2 
. .,,,,.,:::.;''.'

With ..a'."1{0at sketch, explain.Ibule's experimdiit' and hence define first law of
therniodpamics: kirri;, i' (08 Marks)

b. Writ.p tlie expression for steldy flow energy equation and define each term with units.

, (04 N{arks)

c.ffitlow chemical rea'etiofi takes place at a"constant pressure of 0.1MPa in a fluid. The fluid is
'-*'tbiirrounded by pe#pj heat insulator, duqing the reaction which begins at state 1 and ends at

state 2. The iryuffion is then remove_d and l05kJ of heat flows into the surroundings as

fluid goes to d..fi b.At state I fly!..$$)Having a volume of 0.003m3 and temperature ZO,C, at

stateithe$o'luft is 0.3m3 and ji0"C, at state 3 the fluid reaches 0.06m3 and20"C.If Ur:
0 for the fluid'system calculate Uz and U:. (08 Marks)

.:;,1::::1.:,. ,:,-

'.Lr.l't'' OR
4 a. State Kelvin-Planck and @lbusius statement at second law of thermodynamics and show that

(08 Marks)

b. rH::ffi:'"*$1;"r"rates berween 3 healreservoirs 1000k, 800k and 600k and rejects

heat to a rese1voi|at 300k, the engine develops 10KW and rejects 4l2kllmin. If heat

supplied by t.h"'reservoir at 1000k is 60% of heat supplied by the reservoir at 600k, find

quantitl. at supplied by each reservoir. Also sketch the block diagram of the heat

engine.'\''- (12 Marks)
,r ,,i1flil:r ' I 
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5a.
b.
c.

,.*iJ,,, 18MR33

State and prove Clausius inequality. * ;- I 
" . (08 Marks)

Prove that entropy of the uni.rersels always increasing:rut''-# ' (06 Marks)

A heat engine is supplied with 300kJ/s of heat at 290"C and heat rejection takes place at

8.5"C. The following results were collected. i)"p;{s,t<{lS are rejected ii) 150kJA are rejected

iii) 75kJls are rejectei speciff which at the abo*iflUatt represents a reversible, irreversible or

impossible results. (06 Nrarks

6I&; ''
Define dryness kaction. What are tl6e diffetent methods used to m-eaSure dryness traction,

with a neat sketch explain separati..-q.&aiid,throttling calorimet"l.*.*" (10 Marks)

0.1ks of saturated steam expandsiev,prsibly from 10 bar to l,,,b#"ih a piston-cylinder device
' = 

"onrtint. 
Eind the work and heat interactions during the expansionaccording to PV''' eractlons ounng tn" 

,ro Marks)process.
:'14 'is 

"r' ". '' ''' , Module-4
Obtain four Maxwett'Sglatibn for simple compressible system in the form

6a.

b.

7a.
(aru'1 (aN) L

[ ,, ,J, 
= 

[ a* .,J,' '"
l:::l=1""1.', (oSMarks)

b. Derive an expre.ss-idn for change in entrop!,t_f a polytropi" p..o1"lt-. ? F F^i (:'^Yitu?
p--.ir$''torn S:Ok una O.tS-3 to 550k and 0.02m3.

ork transfer ir) Heat fer iii) change rrk;nthat , iv) change in entropy.
::::::::n '!, (08 Marks)

c. Zkg of ai

"''L*i. '" ,#. ir* ., * ' 
(uo rvrarKs''

'rE. .: ilt::::, 
,,*

,,ii ''n" OR _-.i,*]u . _ ,l",., -8 a. Show that the change in ,+:rt$bpy when a pe,ffiffi' undergoes -ffilyropic change

-: \r-n " (r.)pvn = constant is given,$|r*fte expressio, 
l: 11,,= fficrl"lr-,j (10 Marks)

,!i

b. One kg of air initia-llyflt 1 bar and 160oC'is%$mpressed isothehfr'ally till the volume reduces

to 0.28m3. Determlhe the work-done, h."eat tiansfer, change!:iii''niiiternal energy and entropy.- '"'r (10 Marks)""""=,,,,,J il:..-

Modulcd
9 a. State arrdtemlain Dalton's lqnCIqrfliartial.pressure' ir*u (05 Marks)

b. State,air4",bxplain Amagot's,iaddf additive vol-r1mS (05 Marks)

c. A nfxruie of 0.5kg ca"rb"bn ioxide and 
-0_.,3,f€= 

of Nz is compressed from P1 : latm,
ql = 20'C to..Pz: s dlrc::a polyrop^i,q,flt$ebss for which n: 1.3. Find : i) The final

--=ilffierature ii) The.w,gfkiii) Heat transf8 'The change in entropy of the mixture.

,*'; 
(10 N'Iarks)

OR
l0 a. Write sho*;,gr&ffion : {i#:-

i) Boyle's law
ii) Charle's law
iii) Vanderwaal's equatiOlr., ''

iv) Baetic Bridgeman €qd8tion
v) Compressibility faetoi. (10 Marks)

b. ,{ mixture of me{,fune with just enough oxygen to permit combustion is burned. The

temperature arldJ#sure of the final mixture ar€ 27oC and 101.3I(Pa respectively.

Calculate : i) ilffi.d fraction of reactants ii) Volume fraction of products iii) Partial pressure

of water Vapof in the products of combustion iv) Volume of products.

.*i.,r*hi
,1.***tl.

(10 Marks)


