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(i) All Sections (A, B & C) are”
(ii) Options, if any, are specn‘le :

(iif)

Ten MCQs/Fill in the Bl
applicable.

1.
less than bo
2. For reversible adiabat cess, change in entropy is
a) greater than zero b) less than zero
c) is equal to zero d) infinite
3. In constant pressure thermometer, which among the following is
thermometric property
a) pressure b) volume
c) length d) e.m.f.
4, For isothermal process, the first law of thermodynamics is represented by

(56Q is the heat exchange, 8W is the work done and dU is its change in
internal energy)
a) 0Q = OW b) 0Q = duU
c) 0Q = dU - oW d) 0Q = dU + oW
5. Which among the following is not path functions



10.

Five Questions of 02

11.

12.

13,

14,

15,

a) Heat b) Entropy generation

c) Work d) Entropy

During the throttling process, the enthalpy

a) decreases b) increases

c) remains constant d) may increase or decrease

When a gas is heated at a constant volume

a) its temperature will increase
b) its pressure will increase
C) both temperature and pressure will increase

d) both temperature and pressure will decrease

Coefficient of Performance {(COPges) of th
a) refrigerating effect to work input byt
b) work input by the compressor to the
C) work output to the heat s
d) heating effect to work inpt

igeration is the ratio of
0Mpressor

Which of the following is known as

8
a) 95";9" <0
aw
c) ¢ = = 0
Which of §fer unit

a) Jo Newton

tt

Determine the COP
and sink temperature

Carnot refrigerator operating between the source
550 K and 350 K,

Briefly explain thermometric property and give example of any two
thermometric properties?

Define flow work and write its mathematical expression?

Describe free expansion process? What is the work done in free expansion
process.

What is the difference between latent heat of fusion and latent heat of
vaporization?

Section C



Seven Questions of 10 Marks each of which any 05 questions to be answered.

16.

17.

18.

19.

20.

21,

a) Discuss the following (i) State Postulate (ii) Zeroth law of
thermodynamics (5 marks)

b) What do you understand by thermodynamic equilibrium? List and
explain various types of equilibrium?

(5 marks)

A piston-cylinder device, whose piston is resting on a set of stops, initially
contains 3 kg of air at 200 kPa and 27°C. The mass of the piston is such
that a pressure of 400 kPa is required to move it. Heat is now transferred
to the air unti! its volume doubles. Determine the work done by the air and
show the process on a P-v diagram. Assun
0.718 ki/kg-K

A heat engine operating betwee
to drive a heat pump which extract
rate tW|ce that at which the engine

(10 marks)

er volume of 0.015 m?, is

liguid form and the re
of the water in the tank

the vapour form, deterrnine the specific volume

(3 marks)

b) One kg of ice at -10°C is exposed to the atmosphere which is at 40°C.
The ice melts and comes into thermal equilibrium with the atmosphere.
Calculate the total entropy change of the universe? ¢, of ice is 2.093 kJ/kg-
K. the latent heat of fusion of ice is 333.3 ki/kg and ¢, of water is 4.18
ki/kg-K.

(7 marks)

Derive the Steady Flow Energy Equation (SFEE), and using SFEE write an
equation for the work input for running a compressor.

(10 marks)



22.

In an Otto engine, pressure and temperature at the beginning of
compression are 1 bar and 27 °C respectively. Calculate the theoretical
thermal efficiency of this cycle if the pressure at the end of the adiabatic
compression is 14 bar. Peak temperature during the cycle is 1727 °C. Take
¢v = 0.717 ki/kg K and y = 1.4, Calculate i) the heat supplied per kg of air,
i) the work done per kg of air and iii) the pressure at the end of adiabatic
expansion.

(10 marks)




