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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks. Assume suitable value

for missing quantity or parameters (if any).

5. (a) What is the principle of operation of

electrical throttling calorimeter discuss the

theory with the help of neat diagram. If

the quality of steam is very wet how the

quality of steam can be judged. 10

(b) Boiler steam at 8 bar, 250ºC, reaches the

engine control valve through pipeline at

7 bar, 200ºC. It is throttled to 4 bar

before expanding in the engine to 0.1,

0.9 dry. Determine the entropy change

for per kg. of steam in passing through

the engine (Use of Mollier diagram/steam

table be allowed. 10

6. (a) Prove that the change of entropy after

mixing of ideal gas components can be

expressed as :

 S R lnu k kn x   
Where Ru is the universal gas constant

and ‘k’ is number of components, xk is

the mole fraction of kth gas component.
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1. (a) Define a thermodynamic Zeroth law. 5

(b) What do you understand by microscopic

viewpoint ? 5

(c) Define Celsius temperature scale. 5

(d) What is quasi-static process ? How is it

different from reversible and irreversible

processes ? 5

2. (a) What is Caloric theory of Heat ? Why

was it rejected ? 5

(b) A system executes a quasi-static process

from an initial state 1 to final state 2,

absorbing 81 kJ of heat and expanding

from 2.0 m3 to 2.3 m3 against a constant

pressure of 1.6 bar. The system is brought

back to its initial state by a non-quasi-

static process, during which it rejects 101

kJ of heat. What is the work done during

the second process ? 15

3. (a) Define the second law of

Thermodynamics by highlighting the

limitation of first law of thermodynamics.

Discuss the internal and external

irreversibilities too by taking suitable

example of your choice. 5

(b) The Thermally insulated cylinder, closed

at both ends, is fitted frictionless,

diathermic pistion which divides the

cylinder into two parts. Initially, the piston

is clamped in the centre, with 1 litre of

air at 300 K and 1 bar on the other side.

The piston is released, and reaches

equilibrium in pressure and temperature

at a new piston. Calculate the final

pressure and temperature and the change

in entropy. 15

4. (a) Give expressions for availabilities of a

closed system and steady flow open

system. 10

(b) A 200 m3 rigid tank contains compressed

air at 1 MPa and 300 K, determine how

much work can be obtained from this air

if the environment conditions are 10 kPa

and 300 K. 10
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(b) Find the increase in Gibbs function when

2.2 kg. of oxygen at 57ºC are mixed

with 5.6 kg. of nitrogen at the same

temperature. The initial pressure of each

constituent is 103 kPA and is the same

as that of the mixture. 10

7. What does the Joule-Thomson coefficient

represent ? Demonstrate that Joule-Thomson

coefficient is given by 
 2 / TT

Tp p

v

c

 
   

 
.20

8. Write short notes on the following : 4×5=20

(a) Third law of thermodynamics

(b) Law of corresponding states

(c) Limitations of 1st law of thermodynamics

(d) TdS equations.
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