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l'\/'i';~:~emester B.E. Degree Examination, Dec.2017/Jan~618

~~/; Basic Thermodynamics (0;;'0
~ . ..J L " ,__,:-'0. =:r (\:'"

TIme: 3 hrs. Vc::;j) . '~N1ax. Marks: 80
.~ /''\ 1'0"-:-,\

Note: 1.Answi'f'ifJY:fi full questions, choosing one full questio{t'/f:'o)k each module.
2. Use oj'1/ff(fl1(l.f!..dynamicdata book is permitted. ~I~"')

(r\\U <: \~\ -'J i r: "-..),~ ,~ /

. /:\\ M?dule-l <)::~) \ ...
1 a. Define the followmg~!.~~:~~amples: (I) Open system {~~Q~\vlosed system (Ill) Isolated

system. (~'\\\') ((~..:~<: (06 Marks)
b. List out similarities and d,rsrt~~rities between wor~ ,Kt eat. . (04 Marks)
c. The temperature t on a Ce,~-\lsJthermometer scal.~~Jfmed mterms of property P by the

I . (t-B~ h A '\:> B c~itQ) d . h If're anon p = e were anH> ...,1treconstant~,::{t-Ice an steam pomts t e va ue 0 p IS
1.86 and 6.81 respectively. Fincl"(6:@"irlueof).~'or::~= 2.5. (06 Marks)

<!::;) rri (9,,0;
v i J~ll"\j>, J

2 a. With examples, distinguish between: c- ()'0 CMRIT LIBRllEY'
.. BAN GALORE • 560 037'(i) Intensive property and extensiv~pr,Q~erty.

(li) Point ~nction and path fil%-~'j~J\:?;' r'::'\ (04 Marks)
b. Obtam an expression for work do e)5s!pe IS«f~~al process. (04 Marks)
c. A fluid in a horizontal cylinder fi\fur,ith a ffictionless leak proof piston is continuously

agitated by means of stirrer pa~l~:wthrough th~~tinder cover. The cylinder diameter is
400 mm. During a stirring PIO~"'-...'sI of 10 minutes(Zft\e)piston moves slow Iy outwards to a
distance of 485 mm againstm~atmospheric pressur~~€.qet work done by the fluid during
this process is 2000 Nfl~l'7~i</~n that the speed of~tZit:ic motor driving the stirrer is
840 rpm, estimate the to;.qiiv':'equired in driving the shaft ·1 €Vs aft output of the motor.(?:~ ~::=~)'i (08Marks)

"V \S-J-:~\O:~\ Module-2 (~/"
3 a. State t~e first la1Y",fJ]er.m?d.ynami~s applied to cyclic and non'::cf ]'?~~ocesses. (04 Marks)

. b. What ISPMM~..z:..~hy IS It impossible? r0p, (04 Marks)
c. A centrifug",Lp~p delivers 50 kg of water per second. The inlet"and ,9q~let pressures are

1 bar and ~.2\B?r:'The suction is 2.2 m below the centre of the pump (~rcPA_~liveryis 8.5 m
above t e te'®'e of the pump. The suction and delivery pipe diameter 'iifPc-~'9)cmand 10 em
respec '9~Jy':')Determine the capacity of the electric motor to run th~pUmp if pump
efficiellG$..~{s'85%. ~:~;>\08 Marks)

Z;'" . 5)~, ./
c-;....) \ OR \/ \)

I;:'-"":K/ I' PI k d CI . f d I f h d . <> «;;.4 a. I(iQ'e e vm- anc an ausius statements 0 secon aw 0 t ermo ynarrucs. (~1Yiarks)
b;._ ~ho\t that for constant pressure process, the heat transfer is equal to change in enthal( .0 j

--:) (04)'V(a;ks)
c. Two Carnot engines work in series beween the source and sink temperatures of 550 K and

350 K. Ifboth engines develop equal power, determine the intermediate temperature.
(08Marks)

10f2



I) hWE3344 Module-3 ~r'j

a. (:,!;~~in how free expansion and friction makes the process irreversible. {""(" 1liMarks)

b. o{61tl' of air at 1 bar and 120·C is compressed to ~ of the original voIUl:ne;'1i"~cl"apressure
"-../- "\ 10 \"~-:,,c,

Of3~~eat is then added at constant pressure until the volume is dOr:~q~¥/Determine the
change~~_\ entropy during each of these process. Take /(~~k~1.005 kJ/kgK,
c, = 0.7/, 65kJ/kgK, R = 0.287 kJ/kgK. \:'::'0 (08 Marks)

\7/?~) 0&\/1/-.) OR \"" \ ...1)
a. What is intern£r{tiet-~ternal irreversibility? r--!}:"0 (03 Marks)
b. Show that entrop Js)hJproperty of a system. r~S:?) (06 Marks)
c. A heat engine receiv~s/~~ kJ/min of heat from a source <~ 3,l.?J'!C and rejects heat to a sink

at 2TC. Three hYPdt)~~sal amounts of heat rejections",~~ ~iven below (i) 200 kJ/min
(ii) 150 kJ/min (ii~~\. "(to kJ/min. From these rest Its:::State which of these cases is a
reversible cycle, irrevers)l},I?;cYfje and impossible 0 ~> (07 Marks)

\~\ (\ (Cl';-):1!S /Module-4 (-<~-')
a. Defme available and unavailable-£f1frgy. ~
b. Draw phase equilibrium diagr m,vf6~wat~\.Ov P- V coordinates and

) //! ,1.../0'
parameters on it. '{/.1j/' <~-\.:)

c. Write a note on Maxwell relations. V''? l~'''';) CM1UT LIBRARY
lJ RE _560 031

~OR»~,
a. With a neat sketch, explain the wo*~ fCe6':'l1'J~inedseparating and throttling calorimeter.

~-.-:::::'.:-.:'(O~j (08 Marks)
b. Steam at lObar and' dry state i~,,~"'ofe{Jundef(;onsta;nt pressure until it becomes 0.85 dry.

Using steam tables, find the wofk~ .~ne, change ~~e6Jh,alpy, heat transferred and change in
,~t:.._/ mO)

entropy. ,<7 !.; \~:/'<;::.\ (08 Marks)
~,-5) ~;;';0)

I _/ Module-5 (0r-

a. Give the statement of,/(9:,.,ftfton's law of additive pressu .....~....-.::f.ii)Amagat's law of volume
additives. .«(,5\ ":::::::-_5) (04 Marks)

b. With usual notations Wt1~the Beattie-Bridgeman equation 6tsl~t~. (04 Marks)
c. A mixture of ide~ ~ consists of 3 kg of N, and 5 kg of co2(Sul -a a pressure of 300 kPa

and temperatu~~fifc. F.i.~d (i) ~ole fraction of eac~ const~(~I}:~\(ii). Equivalent gas
constant of t}{~~~ aure (iii) Equivalent molecular weight (1~}?5PartIaI pressures and
volumes. \:.9---:':" /.~:::.\ (08 Marks)

A '( i(~~\\_y '---(~()1
r=~_ OR '-~/

10 a. State ~~'Iain !aw of corresponding states. ··0~.;..".;)(04Marks)
b. Defi~ th. ollowmg: (".,< ~ ..•

r- ('i» Dry bulb temperature. (//
'~:~f Wet ?ulb tem'p~rature. o:)~,'0

«<:(,)11) Specific humidity, \~:j(;)~~:J (iv) Dew point temperature (O~al.lS)
c':-1)etermine the pressure in a steel vessel having a volume of 15 lit and containing 3.4 kg of

N2 at 400·C using (i) Ideal gas equation (ii) Vander-Waals equation. Also calculate the
compressibility factor by using the answer obtained from the Vander -Waals equation of
state. (08 Marks)
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7 (04 Marks)
ind icate relevant

(04 Marks)
(08 Marks)

8

9

* * * * *
20f2


