50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Ba5|c Thermodynamlcs
3 Max. Marks: 80

m-each module.
2. Use of thermodynamics data hand book is permitted. ‘

1

Distinguish between: »
(1) Diathermic and adlabatlc walls. -
(i)  Thermal equilibrium,and mechanical equlhbrlum
(iit) Homogenous;«,and }feterogenous system. -
(iv)  Microscopi (08 Marks)
Two thermometers, one centigrade and other Fahrenhelt are immersed in a fluid. After the
thermometers reaoh,. equlhbrlum with the Aﬂul«d it is noted that both the thermometers
indicate the same numerical value. Fmd' Q’%hat identical numerical value shown by the

g

Starting
an expression for the work done in each case: .
(i) Isobaric process “ (i1) Hyperbolic process (111) Polytroplé“‘process (08 Marks)

A cylinder with a frlctmnless piston contains 0 1 m’> of gas at 200 KPa pressure. The piston
is connected to a coil spring which exerts:a fggrce proportional torthe displacement from its
equilibrium position.«The gas is heatedt trl" the volume is doubled at which pressure is
500 KPa. Deterrrfih .the workdone by the gas Take atmospheric pressure equal to 100 KPa.

A (08 Marks)

'Module 2
State and. explain the first la “of thermodynamrcs Give its equation with reference to a
cyclic-and. non-cyclic process: . (05 Marks)

Define specific heat at constant volume and constant pressure (03 Marks)
A cyhnder fitted with a’ movable piston cont ins 0.04 m® of air at 10 bar pressure and 400 K

2

{A—E} to a final pressure of 1 bar
\A%

“and 02 m’. Detenﬂme work done; change in internal energy and heat absorbed Rejected

swn process. [Take; o =0718 KJ/kgK]. (08 Marks)

OR

Explain the establishment of a thermodynamic temperature scale. (08 Marks)
A reversible heat engmé”workmg between two thermal reservoirs at 875 K and 315 K drives
a reversible refrlgerator which operates between the same 315 K reservoir and a reservoir at
260 K. The engine is supplied 2000 KJ of heat and the net work output from the combined
system is 350 KJ. Make calculations for the heat transfer to the refrigerator and the net heat

interaction wit the reservoir at 315 K temperatre. (08 Marks)

1of2
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Module-3
List any four factors that make a process irreversible. Explain a
Three Carnot heat engines are arranged in series. The fir gine takes 4000 KJ of heat.
From a source at 2000 K and delivers 1800 KJ of weork; the second and third engines
delivers 1200 KJ and 500 KJ of work respectively. »oMake calculations for the exhaust

two factors. (08 Marks)

temperature of the second and third Carnot engines (08 Marks)
OR p L
With usual notations, explain Clausis theore (08 Marks)

1.5 kg of air initially at 25°C is heated w1:ever31bly at constant pressure until volume is
doubled and heated reversibly until pressuré is doubled at constant vqume For total path,

determine @~
(i) The Work transfer  (i1) Th Heat transfer. (ii1) The change in entropy. (08 Marks)

Define the following:
(1) Effectiveness« < = (ii)  Irreversibility’ (04 Marks)
Write a short notes o bs and Helmholtz functions: (04 Marks)
20 kg of water at 90°C is mixed with 30 kg oftwater at 30°C and the pressure remains
constant during the mixing operation. Calculate'the decrease in available energy. It may be
pressumed that’ fh surroundings are at 10"(3 temperature and for water Cp = 4.18 KJ/kg.K.

....... (08 Marks)
OR
mg and throttling calorimeter. (08 Marks)
“to have an enthalpy“of 2350 KJ/kg. Make calculations
' (08 Marks)
(1) Amagat’s 1
(i)  Dalton’s law of partial pressure
(i)  Dry Bulb Temperature.
(iv) Spemﬁ@*humldny (08 Marks)

ake calculation-for the capac1ty of vessel the partial

pressurem f-each gas present{“i the vessel and! the total pressure in the vessel when the

temperature is raised to 450.K. (08 Marks)
, 1Y
4 4 560 037
’ ﬁfplam the followmgﬁ
) (D) Compressﬂ)’lhty factor. » (i) Vander Waals equation of state.
(i) Law of corresponding states.  (iv) Compressibility chart. (08 Marks)

Give its equatien with reference to arreal gas :

(1) R:edhch—Kwong equation (i) Berthelot equation (02 Marks)
1 kg of propane (C3Hs) is at a pressure of 7 MPa and a temperature of 150°C. The critical
properties of propane are Pc = 4.36 MPa, Tc = 370 K and V¢ = 0.00454 m’/kg and
compressibility factor i is 0 54

Calculate
(1) The reduced pressure, volume and temperature.
(1) Spectfi “volume of propane. (06 Marks)
‘;ﬁ’
" * % ok K ok
20f2




