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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Basic Thermodmy«pafiﬁ:lics
Max. Marks: 80

2 Use of thermodynamics data hand: book is permitted.

W

Module-l

Distinguish between: 3
) Diathermic and adlabaflc walls

ey
L

(i)  Thermal equilibrium.and mechanical equ111br1um

(1i1) Homogenous@nd‘“Heterogenous system.

(iv)  Microscopic.and Macroscopic point of view. (08 Marks)
Two thermometers, one centigrade and other Fahrenheit, are immersed in a fluid. After the
thermometers reach. equlhbnum with the fluid, it is noted that both the thermometers
indicate the same -numerical value. Find. that identical numerical value shown by the
thermometers. What would be the corresponding temperature of the fluid expressed in
degrees Kelvin and degree Rank1ne‘7 N (08 Marks)

> OR N
Startlng “from a common stage pofi‘;t draw the followmg@rocess on the PV-plane and derive
an expression for the work done in each case: = &
(1) Isobaric process (i) Hyperbolic proces (111) Polytrlxprocess (08 Marks)
A cylinder with a frlctgon e§s' piston contains 0. lmn of gas at 200 KPa pressure. The piston
is connected to a coil spring which exerts&. foree proport10nal tosthe displacement from its
equilibrium position.#The gas is heated“tntil the volume is.doubled at which pressure is
500 KPa. Determine the workdone by the gas. Take atmospheric pressure equal to 100 KPa.

*&«

i,

(08 Marks)

Module-2
State and. explain the first law of thermodynamlcs Give its equation with reference to a
: . w ) (05 Marks)
Deﬁne specific heat at constant volume and constant pressure (03 Marks)

ovable piston contams 0.04 m® of air at 10 bar pressure and 400 K

2

emperature The a,;f exgpands according to the law P= [—3— —gil to a final pressure of 1 bar

M

and 0.2 m’. Determme work done;change in internal energy and heat absorbed Rejected

during the expansmn process. [Take,Cy = 0.718 KJ/kgK]. (08 Marks)
)
< ¢ OR
Explain the establishment of a thermodynamic temperature scale. (08 Marks)

A reversible heat engme 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 with the reservoir at 315 K temperatre. (08 Marks)

10f2
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Module 3

temperature of the second and third Carnot engines.?f:”‘j (08 Marks)
OR » *
With usual notations, explain Clausis theorem.’ . ”“ ; (08 Marks)

1.5 kg of air initially at 25°C is heated““%vembly at constant premure until volume is
doubled and heated reversibly until pressure is doubled at constant voiume For total path,

determine
(i) The Work transfer (i) The Heat transfer. (iii) The changé in entropy. (08 Marks)

Module-4
Define the following:
(1) Effectiveness« ¢ (i)  Irreversibility - (04 Marks)
Write a short notes on 'bbs and Helmholtz functlons (04 Marks)

20 kg of water at 90 C'is mixed with 30 kg of water at 30°C and the pressure remains
constant during thé.m 1x1ng operation. Calculate’the decrease in available energy. It may be
pressumed tha% the surroundmgs are at 10; temperature and for water Cp = 4.18 KJ/kg.K.

{«1 Y (08 Marks)
: OR
Sketch an%kﬁlam combined sepanatmg and throttling calorimeter. (08 Marks)
A sample of steam at 5 bar is stated to have an enthalpy“of 2350 KJ/kg. Make calculations
for the*‘si)ec:lﬁc volume, internal. enetgy and entropy of this sample of steam (08 Marks)
Module-5.

Define the following terms as applied to ideal gas and phychrometrlc process:
(1) Amagat’s law of additives. ,
(i)  Dalton’s law of partial pressure. _ .
(ii) ~ Dry Bulb Temperature. o o IR
(iv) Spemfic humidity. , i’%’@sw (08 Marks)
A vessel contamé 10 kg of oxygen? 8 kg of mtrogen and 25 kg of carbon dioxide at 375 K

‘‘‘‘‘‘‘

~~~~~~~~

tempemture 1s raised to 450 K 4 (08 Marks)
¢ OR™
: Explam the following.: “
1) Compresmblhty factor. » (i) Vander Waals equation of state.
(1) Law o%fcorrespondmg states (iv) Compressibility chart. (08 Marks)
Give its equat;on with reference-to areal gas :
>i) Redhch—Kwong equation (i)  Berthelot equation (02 Marks)

1 kg of propane (CsHs) is, at a pressure of 7 MPa and a temperature of 150°C. The critical
properties of propane ate-Pc = 4.36 MPa, Tc = 370 K and Vc = 0.00454 m’/kg and
compressibility factor 1s°~0 54.

Calculate -
(1) The reduééd pressure, volume and temperature.
(i) (06 Marks)

L
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