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Q1 Answer the following questions
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Answer QUESTION 1 and any FOUR from the rest
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Q.NO

QUESTIONS

MARKS

1(A)

The essence of second law is directly related to heat exchanger design for calculating
a) Flow rate of hot fluid
b) Log-mean temperature difference
c) Outlet temperature of cold fluid
d) Passesin heat Exchanger

1(B)

The second law predicts
a) Inanisolated system gives free energy remains constant
b) Inanisolated system the total entropy will always increase or remains
constant..
c) Inanisolated system work done-is always zero
d) Inanisolated system total entropy Should be equal to Gibbs free
energy. :

1(C)

In a heat exchanger
a) Gibbs free energy change is infinity
b) entropy change is always positive
c) Entropy change is always negative
d) Work done is always positive

1(D)

If free energy change Of formation of sulfur dioxide is -300 kJ/mol , the free
energy change of the reaction S + 0,=5S0:

a) 300

b) -300

c) -150

d) 150

1(E)

A Carnot engine is characterized by its ability
a) to Extract heat from low temperature reservoir
b) To achieve maximum efficiency between two given heat reservoirs.
c) To coordinate between four reversible and irreversible processes.
d) To extract heat from adiabatic sink

1(F)

A Reversible Process Is characterized by
a) Infinitesimal change of entropy only
b) Infinitesimal change of External conditions only
c) Thermodynamic non-equilibrium with its surrounding
d) Involving dissipative effects like heat loss
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1(G)

A chemical reaction is spontaneous at all temperatures when
a) ASand AG are both positive
b) ASis positive and AG is negative
c) ASand AG are both negative
d) ASis positive and AG is zero

1(H)

When AG=0
a) The reacting system is spontaneous
b) The reacting system is in equilibrium
c) The reacting system is reversible
d) The reacting system is endothermic

1(1)

For a reaction if A $=200J/Kmol.K, and aAH =500kJ/kmol, then the reaction is
Spontaneous when

a) T<25
b) T>25
c) T=25
d) T=0

1(J)

Which statement is true for heat engines
a) All heat energy can be converted to work
b) All heat energy cannot be converted to work
c) Work can be converted to heat energy completely
d) None of the above statement is correct

1(K)

Which of the following is true for adiabatic process?
a) There is no heat generation
b) There is sudden heat transfer
c) Work done is due to net heat content of the system
d) Work done is due to the change in its internal energy of gas system

(L)

If a cylinder containing a gas at high pressure explodes the gas undergoes
a) Rise in temperature
b) No change in temperature
c) Reversible adiabatic process
d) Irreversible adiabatic process

1(M)

Which of the following thermodynamic law/ Equation gives the concept of
enthalpy
a) zeroth law of thermodynamics

b) 2" law of thermodynamics
c) Maxwell equation in thermodynamics
d) First law of thermodynamics

1(N)

Which of the following Machines follows the Carnot theorem

a) Sewing machine
b) Gas turbine engine
c) Gas compressor
d) Heat engines
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1(0) The enthalpy and internal energy are the function of temperature for
a) Allgasses
b) Steam
c) Water
d) Ideal gasses
1(P) In which of the following systems mass transfer occurs across the system
boundary
a) Isolated system
b) Closed system
c) Reversible system
d) Open system
1(Q) If temperature and pressure of a system decreases the available energy of the
system
a) Is oscillating
b) Remains constant
c) Increases
d) Decreases
1(R) The Clausius-Clapeyron equation is used to predict
a) Total entropy of the vapor liquid system
b) Work done in a vapor liquid system
c) Enthalpy of a vapor liquid system
d) Vapor pressure at different temperatures of a vapour liquid system
1(S) The four main thermodynamic potentials are
a) UTHA
b) UHS,A
c) UHEA
d) UHAG
1(T) Which of the following statement is incorrect about Ellingham diagram
a) The diagram helps to Determine Spontaneity of a reduction reaction
b) It helps to choose The most effective reducing agent
c) It helps in selecting appropriate temperature and pressure for
reduction of metal oxides
d) It determines the proper stoichiometry for metal oxide Reduction
Q2 (a) What is the importance of Maxwell relations 5
(b) Using appropriate Maxwell relations and thermodynamic identities
show that change of internal energy U may be expressed as
AU =[C,dT + [T(Qg) - P}JV
oT ), 15

Modify the equation using equation of state for ideal gas.

[ Turn over



[ 4 ]

Q3

(a)

(b)

A body of unit mass at temperature T1 and having constant heat
capacity at Constant pressure CP is brought in contact with a thermal
reservoir Having temperature T2, The system is allowed to come to an
equilibrium condition during which pressure remains constant. Prove
that change in entropy of the universe is
AS (Universe) = Cp[x-In(1+x)]
Where, x=(T1-T2)/T2; assuming T1>T2

Calculate the entropy change of 1kg of water at 27 degree centigrade,
when it is converted to Ice at -20 degree centigrade.

Data:

Specific heat of water = 4.18 ki/kg.K

Specific heat of ice = 2.18 kJ/kg.K

Latent heat of fusion of ice ask zero degree centigrade = 335 kiJ/gm

15

Q4

Justify with example how fugacity is a kind of pressure that dictates the
system to exist in a preferred phase.
Show that for an infinitesimal reversible change of an isothermal system of

real gas,

AG:RTlnE
f1

Define Boyle temperature.
If one mole of real gas At 373 Kelvin occupy is 536 milliliter at 50 atmospheric
pressure, Calculate the Boyle temperature of the gas.

10

Q5

Derive Gibbs-Helmholtz equation in differential and integral form. Mention
the important assumptions required for this derivation. Mention at least one
utility of this equation. Show the graphical presentation of this equation.

20

Qé

a)
b)
c)

d)

Explain Ellingham diagram and refer to its application in metallurgical
industry.

When carbon is oxidized to carbon dioxide how it is shown on the
Ellingham diagram and explain its significance.

Why slope of the line representing combustion of metals is positive in
the Ellingham diagram?

Why slope of the line representing combustion of carbon to carbon
monoxide is negative in the Ellingham diagram?

Show with schematic examples on Ellingham diagram for selection of
proper reducing agent of metal oxides.
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Q7

What are open, closed, isolated system in thermodynamics? Give
examples.

What is internal energy of a thermodynamic system?

Write two postulates of third law of thermodynamics.

Derived the expression for chemical potential (i) for a multi
component system.

1 mole of carbon dioxide gas at 373 Kelvin occupies 536 ml at 50
atmosphere pressure. Calculate compression factor Z and identify
whether attraction or repulsion is predominating among the gas
molecules.
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