Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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2 Use of thermodynamics data bookﬁéj% permitted.

Module-l
a. Distinguish between: 1) Mlcrosceplc ‘and macroscopic pornt@ ,,,;gew
ii) Intensive and extensive property
iii) Open, closed and isolated system (06 Marks)
b. Define a Quasi-static process. A platinum wire is used as‘a resistance thermometer. The wire
resistance was found toﬁ& 10Q and 16Q2 at ice pomt and steam point respectively, and 30Q
at sulphur boiling pomtfrng 444.6°C. Find the resistaficé of the wire at 750°C, if the resistance

varies with temperagure by the relation R = Ro(14+ at + BtY). (10 Marks)

C. State Zeroth law: ther&nodynarmcs What is dra thermal and adiabatic wall? (04 Marks)
. .R

a. Define he”ﬁt gpd work from thermodyn@mlc point of view and derive an expression for flow

of work (06 Marks)

b. A ﬂu; IS contalmng In a piston cilmder arrangement at- g@ressure of 10 bar and volume of
0.06 m’. Calculate the work done by the fluid when i 1 ‘@ands rever51ble as:
1) At constant pressure to a final volume of 0. 0%’ 5
ii) According to the law.RV.= C to a final volufn
iii) According to the law. PV1 ?=Ctoa ﬁnawl%“\r%

iv) According to the .law P =—\j—2_% 10.2 mffnal volume of 025 m’ and final pressure of

5 bar where‘a and b are constants;;(S};et‘ch all the procég’ss"pn a PV diagram. (14 Marks)

“Module-2  ~
a. State first. law of thermodyna cs for a process a‘f‘*dwswhow that energy is a property of the
systegm. my (06 Marks)
b. Derivé the steady flow enérgy equation for a s»mgle stream of fluid entering and a single
stream of fluid leaving the. - Control volume,. (06 Marks)

G ':%5 kg of a gas undergoes a quasi statm*i)roeess in which the pressure and specific volume
e related by the‘equation p = a + bv, where a and b are constant. The initial and ﬁnal
pressures are 1000:kPa and 200 kPa respectively. The corresponding volumes are 0.2 m® and
1.2 m’. The specrﬁc internal energy of the gas is given by the relation u = 1.5 pv — 3.5,
where u lna;:kI/kg, p in kPa and ¥-in tm’/kg. Find the magnitude and direction of heat transfer

and the change in internal energy “of the gas during the process. (08 Marks)
PN OR

a. State and prove that Kelvin Plank and Clausius statements of second law of thermodynamics

are equivalent. s g (12 Marks)

b. There are two ways to increase the efficiency of a Carnot engine.
i) Lowering the.{ mperature T of the low temperature reservoir by AT while keeping the
temperature T, of the high temperature reservoir constant.
if) Increasing the temperature T, by AT while keeping the temperature T> a constant which

1s more effective? Prove your answers. (08 Marks)
PN 1of2
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a. m&;tate and explain the followmg law:

b.
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Module-3
State and prove C1aus1us inequality. s (08 Marks)
A volume of 0.05 m’ of a perfect gas for which R = 0.297 K is compressed reversibly
in a cylinder according to the law PV" = C and then cgwolem constant pressure. The initial
temperature 1s 27°C and the final pressure is 8.5 tl% ﬁe initial pressure. The final volume
is 0.007 m’. Determine the following: (i) The%mal temperature after compressmn

(ii) The final temperature  (iii) The net heat transfer per kg (iv) The net change in
specific entropy (10 Marks)
What do you understand by the entropy prmc1ple‘7 (02 Marks)

tORs G
Define the following: i) Pure substance if) Triple point  iii) Critical point (06 Marks)
With a neat sketch, explain the m’éasurement of dryness« frahtlon of stream by using
throttling calorimeter. My, g (08 Marks)
Two boilers one with super ter and other without {sgper heater are delivering equal
quantities of stream into @ common main. The pressure in the boiler is 20 bar. The
temperature of steam from¢ agﬁoﬂer with a super heater is 350°C and temperature of the
steam in the main is 250°C Determine the quahty of steam supplied by the other boiler.

Take Cps = 2.25 kJ/kg.{ 4 (06 Marks)
AY Module-4 :
Write notes on (L)'Maxwell’s equations /~ (i) Clausius-Clapeyron equation (12 Marks)

0.5 kg of air is ‘compressed reversibly and-adiabatically from 80 kPa, 60°C to 0.4 MPa and is
then expj?‘nded at constant pressure to‘the original volume. Sketch these processes on the

P-v gnd TeS planes. Compute the heat transfer and work transfer for the whole path.
- G (08 Marks)

Distinguish between Un1versal gas constant and pamcular gas constant (04 Marks)
When a kg ideal gas un ergoes a re51sted olytmplc process accordmg to PV" = C, show

that the heat transfer durmg the process 1s: gwen ”Q [E—} \,(T ~-T)). (08 Marks)
n

0.1 m’ of air at* ﬁ@r and 27°C undergoes the following @detess Calculate the work-done,
heat transferred ehange in internal’ energy and entropy change in each case.

i) Isobaricprocess with volume doublmg N

ii) Iso@rmal process with fit
Take: C@W 1 kJ/kgK, Cy =0.

/kgK. s’ (08 Marks)
Module=5

..'#) Dalton’s laws ofjpartlal pressures

"+ ii) Amagati law of additive volumes ’ (12 Marks)
Determine the pressure exerted by=€O; in a container of 1.5 m’ capacity when it contains
5kgof Z’éﬁcwhsmg (i) Ideal gas eqr\i"atlon (i1) Vander Waal’s equation (08 Marks)

y OR
Define compressibility factor and compressibility chart. (06 Marks)
Derive Vander Waal’s' equatron of state. (08 Marks)

The gas Neon has a molecular weight of 20.183 and its critical temperature, pressure and
volume are 44.5 K“3> 2.73 MPa and 0.0416 m’/kgmol. Reading from a compressibility chart
for a reduced pressure of 2 and a reduced temperature of 1.3, the compressibility factor is

0.7. what are the corresponding specific volume, pressure, temperature and reduced volume?

& (06 Marks)
% % %k k %
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