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1. The study of thermodynamics provides answer
to the following
1. whether a process is feasible or not
2. to quantify the energy required for a process
3. rate or speed with which a process occurs
4. extent to which a reaction/process takes
place
Which of the above is/are correct?
(a) 1, 2 and 3 (b) 1 and 2
(c) 1, 2 and 4 (d) 2, 3 and 4

2. Consider the following statements
1. Thermodynamic proper ties are the

macroscopic coordinates significant only for
systems existing in states of thermodynamic
equilibrium.

2. Engineering thermodynamic studies about
storage, transfer and transformation of
energy.

Which of the above is/are correct?
(a) 1 only (b) 1 and 2
(c) 2 only (d) None of these

3. An adiabatic boundary is one which
(a) prevents heat transfer
(b) permits heat transfer
(c) prevents work transfer
(d) permits work transfer

4. Match the following List-I with List-II
List-I

A. Centrifugal fan
B. Control volume
C. Intensive property
D. Microscopic property

List-II
1. Open system
2. Internal energy
3. Filling a tire at air station
4. Specific energy

Codes: A       B        C        D
(a) 4        2         1         3
(b) 1        4         3         2
(c) 1        3         4         2
(d) 3        1         2         4

5. Match the following List-I (Thermometer) with
List-II (Thermometric property)

List-I List-II
A. Mercury-in-glass gas 1. Volume
B. Constant pressure gas 2. Length
C. Constant volume gas 3. EMF
D. Thermocouple 4. Pressure

Codes: A       B        C        D
(a) 4        3         2         1
(b) 2        4         1         3
(c) 1        3         2         4
(d) 2        1         4         3

6. In a quasiequilibrium process, the pressure in a
system
(a) remains constant
(b) varies with temperature
(c) is everywhere constant at an instant
(d) increase if volume increases

7. Convert the following readings of pressure to
kPa, assuming that the barometer reads 760
mm of Hg and match the List-I with List-II.

List-I List-II
A. 50 cm Hg vacuum 1. 113 kPa
B. 80 cm Hg gauge 2. 34.65 kPa
C. 1.2m of H2O gauge 3. 209 kPa

Codes: A       B        C
(a) 1        3         2
(b) 1        2         3
(c) 2        3         1
(d) 3        1         2

QUESTION BANK
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8. Match the List-I (Terms) with List-II
(Description) and select the correct answer:

List-I List-II
A. Change of state 1. Succession of states
B. Path 2. One or  more

properties changes
C. Process 3. Change of state for

specified path
Codes: A       B        C

(a) 2        1         3
(b) 1        3         2
(c) 2        3         1
(d) 3        1         2

9. For an isolated system executing a process
1. no heat transfer takes place
2. no work is done
3. no mass crosses the boundary
4. no chemical reaction takes place within the

system
Which of the above statement are correct?
(a) 1, 2 and 3 (b) 1, 3 and 4
(c) 2, 3 and 4 (d) All of the above

10. Which of the following aspect is not true
regarding microscopic properties of
thermodynamic system?
(a) A knowledge of the structure of matter is

essential.
(b) A limited number of variables/properties are

needed to describe the state of matter.
(c) The values of these variables cannot be

measured.
(d) Statistical averaging is adopted to predict the

behavior of individual fluid particles.
11. Choose the correct statement among the

following:
(a) temperature is an extensive property
(b) mass remains same in an open system
(c) the system boundaries are collapsible and

expandable
(d) an isolated system allows exchange of energy

in the form of heat only

12. Which of the following is an example of
heterogeneous system?
(a) Atmospheric air
(b) mixture of hydrogen and oxygen
(c) Cooling fluid in a radiator
(d) Mixture of ice, water and steam

13. The sequence of processes that eventually
returns the working substance to its original state
is known as
(a) event
(b) process
(c) thermodynamic property
(d) thermodynamic cycle

14. A system and its environment put together form
universe called as
(a) an adiabatic system
(b) an isolated system
(c) a segregated system
(d) a homogeneous system

15. Which one of the following is extensive property
of a thermodynamics system
(a) Volume (b) Pressure
(c) Temperature (d) Density

16. Which of the following quantities is not the
property of the system
(a) Pressure (b) Temperature
(c) Density (d) Heat

17. The fundamental unit of enthalpy is
(a) MLT-2 (b) ML3T-1

(c) ML2T-2 (d) ML3T-2

18. A closed thermodynamic system is one in which
(a) there is no energy or mass transfer across

the boundary
(b) there is no mass transfer, but energy transfer

exists
(c) there is no energy transfer, but mass transfer

exists
(d) both energy and mass transfer takes place

across the boundary but the mass transfer is
controlled by valves
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19. The value of an extensive property is extensively

dependent on
(a) mass or extend of the system
(b) interaction of the system with its surroundings
(c) path followed by the system in going from

one state to another
(d) nature of boundaries, rigid or flexible

20. A diathermic wall is one which
(a) prevents thermal interaction
(b) permits thermal interaction
(c) encourages thermal interaction
(d) discourages thermal interaction

21. Which of the following are intensive properties
1. Kinetic energy
2. Specific enthalpy
3. Pressure
4. Entropy
(a) 1 and 3 (b) 2 and 3
(c) 1, 3 and 4 (d) 2 and 4

22. For a system to be in thermodynamic equilibrium
the system and its surroundings are to be in
(a) Thermal equilibrium
(b) Chemical equilibrium
(c) Mechanical equilibrium
(d) Thermal, chemical and mechanical

equilibrium
23. Which of the following statements regarding the

concept of continuum are correct?
1. Large number  of molecules enable

meaningful statistical average and assignment
of property values

2. Mean free path of the molecules is order of
magnitude higher than system dimensions

3. Behaviour or individual molecules is
disregarded

4. Mean free path of the molecules approaches
the order on magnitude of the system
dimensions

(a) 1 and 3 (b) 2 and 3
(c) 3 and 4 (d) 1 and 4

24. State of pure substance can be fixed by
specifying
(a) one property (b) Two properties
(b) three properties (d) none of these

25. Zeroth of thermodynamics states that:
(a) two thermodynamic systems are always in

thermal equilibrium with each other.
(b) if two systems are in thermal equilibrium

with a third system are also not in thermal
equilibrium with each other.

(c) two systems not in thermal equilibrium with
a third system are also not in thermal
equilibrium with each other.

(d) when two systems are in thermal equilibrium
with a third system, they are in thermal
equilibrium with each other.

26. The Kelvin temperature of a system can be
measured by a
(a) mercry-in-glass thermometer
(b) thermocouple
(c) constant-volume gas thermometer
(d) resistance thermometer

27. As per international practice, the temperature
interval from oxygen point to gold point is divided
into three main parts. Which of the following
temperature interval is not correct?
(a) 0 to 560°C (b) 0 to 660°C
(c) –190°C to 0°C (d) 660 to 1093°C

28. Match List–I with List–II the following:
List–I

A. Normal boiling point of oxygen
B. Triple point of water
C. Normal boiling point of water
D. Normal melting point of gold

List–II
1. 100°C
2. –183°C
3. 1063°C
4. 0.01°C
5. 0.001°C

Codes: A       B        C        D
(a) 2        5         3         1
(b) 2        4         1         3
(c) 2        5         1         3
(d) 3        4         1         2
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29. Which of the following is used fro measuring
high temperature beyond 1063°C?
(a) Platinum–platinum/Rhodium thermocouple
(b) Electrical resistance thermometer
(c) Optical method using Planck's law of thermal

radiation(pirometer)
(d) Constant pressure gas thermometer

30. Zeroth law of thermodynamics form the basis
of measurement of
(a) pressure (b) temperature
(c) heat exchager (d) work

31. The standard fixed point of thermometry is
(a) ice point
(b) Sulphur point
(c) Triple point of water
(d) Normal boiling point of water

32. Triple point temperature of water is
(a) 273 K (b) 273.14 K
(b) 273.15 K (d) 273.16 K

33. Experimental data obtained from a constant-
volume-gas thermometer is shown is the figure
below. The value in °C is

×
×

×
×

×
×

T°C

P

(a) 273.15 (b) 1.0
(c) – 100 (d) – 273.15

34. In new temperature scale say °P the boiling and
freezing points of water at one atmosphere are
100°P and 300°P respectively, correlate this scale
with centigrade scale. The reading of 0°P on
the centigrade scale is
(a) 0°C (b) 50°C
(c) 100°C (d) 150°C

35. Two blocks which are at different states are
brought into contact with each other and allowed
to reach a final state of thermal equilibrium. The
temperature is specified by the
(a) Zeroth law of thermodynamics
(b) First law of thermodynamics
(c) Second law of thermodynamics
(d) Third law of thermodynamics

36. Which thermometer is independent of the
substance or material used in constructions?
(a) Mercury thermometer
(b) Alcohol thermometer
(b) Ideal gas thermometer
(d) Resistance thermometer

37. A system is partitioned in two equal parts. An
intensive property of each part will
(a) Become half
(b) Remain unchanged
(b) Double
(d) Depend up on nature of intensitve property

38. For NH3 – CH4 mixture system existing in two
phases in equilibrium. The number of independent
properties required to fix the state of system are
(a) 1 (b) 2
(b) 3 (d) 4

39. For a mixture of solid, liquid and vapour phase
of a pure substance in equilibrium, what is the
number of independent intensive properties
needed?
(a) 0 (b) 1
(b) 2 (d) 3

40. A platinum wire is used as a resistance
thermometer the wire resistance was found to
be 20 ohm and 36 ohm at ice point and steam
point respectively and 40 ohm at melting point
of antimony 630.50oC. Find the resistance of
wire of 700oC. If the resistance various with
temperature by the relation R = Ro(1 + at + bt2)
(a) 31.2 ohm (b) 169.540 ohm
(b) 303.540 ohm (d) 144.390 ohm
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1. Ans.(c)
2. Ans.(b)
3. Ans.(a)
4. Ans.(c)
5. Ans.(d)

Mercury-in-glass : Length
Radiation : Black body radiation
Thermocouple : EMF
Constant volume gas : Pressure
Constant pressure gas : Volume

6. Ans.(c)
7. Ans.(c)

50 cm Hg vaccume :
Pvacuum = gh

= 13.6 × 103 × 9.8 × 50 × 10–2

= 66.64 kPa
Pabs = Patm – Pvac

= (760 – 500) × 9.8 × 13.6
= 34.65 kPa

80 cm Hg gauge :
Pabs = P atm + Pguage

= (760 + 800) × 9.8 × 13.6
= 209 kPa

1.2 m of H2O guage :
Pabs = Patm + Pguage

= 101.325 + 1.2 × 9.8
= 113 kPa

8. Ans.(a)
Properties are the coordinated to descirbe the
state of a system. They are state variables of
the sytem. Any operation in which one or more
of the properties of a system change is called a
change of state. The succession of states passes
through during a change of state is called the
path of the change of state is called a process.
A thermodynamic cycle is defined as a series of
state changes such that the final state is identical
with the initial state.

9. Ans.(a)
10. Ans.(b)

11. Ans.(d)
12. Ans.(d)

Homogeneous thermodynamic system is
defined as the one whose chemeical composition
and physical properties are the same in all part
of the system, or change continuously from one
point to another example imagine a column of
atmospheric air mainly nitrogen and oxygen. In
a system of this kind, acted upon by the force
of gravity, both the composition of the system
and its physical properties will continuously
change from one point to another.
Heterogeneous thermodynamic system is
defined as one consisting of two or more
homogeneous bodies. The homogeneous bodies
of a hetrogeneous system are referred to as
phase. Each phase is separated from other
phases by interface. Example mixture of water,
ice and vapour etc.

13. Ans.(d)
Thermodynamic cycle can be defined as a series
of state changes such that the final and initial
state is identical.

14. Ans.(b)
An isolated system is one in which there is no
interaction of system with the surrounding.
for isolated system

dQ = 0
dW = 0

The first law gives
dQ = du + dW
du = 0
u = constant

The energy of isolated system is constant
15. Ans.(a)

Since volume depends on mass hence it is
extensive property

16. Ans.(d)
Since heat transfer is the path function hence it
is not the property of the system.

ANSWERS AND EXPLANATIONS
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17. Ans.(c)
Unit is joule and for joule
= F × x = m1L1T–2 × L1 = M1L2T–2

18. Ans.(b)
Open system :
Both mass and energy transfer takes place
Closed system :
No mass transfer, energy transfer takes place

19. Ans.(a)
20. Ans.(b)
21. Ans.(b)

Specific enthalpy (enthalpy per unit mass) and
pressure is intensive property.

22. Ans.(d)
23. Ans.(c)

Concept of Continuum is a kind of idealization
of the continuous descriptium of matter where
the properties of matter are considered as
continuous function of space variables. Although
any mateter is composed of several molecules,
the concept of continuum assumes a continuous
distribution of mass within the matter or system
with no empty space, instead of actual conglom
eration of separate molecules (a thing consisting
of number of differens distint parts or item and
that are grouped together it is meaning of
conglomeration) for follow continuum concept
characterstic length of molecular system should
be more than mean free path (distance between
two collisons) characterstic length is diameter
of molecule < D (follow continuum concept)

24. Ans.(b)
25. Ans.(d)
26. Ans.(c)

O2
Air

N2

H2

373.15

?(K)

0 250 500 1000
P , mm Hgt

27. Ans.(a)

28. Ans.(b)
29. Ans.(c)

0 – 660°C  Platinum resistance thermocouple
– 190 to 0°C  platinum-platinum/Rhodium
thermocouple > 1063°C   Planck's law of
thermal radiation.

30. Ans.(b)
Zeroth law — concept of temperature
First law — concept of internal eneryg
Secondary law — concept of entropy

31. Ans.(c)
32. Ans.(d)
33. Ans.(d)
34. Ans.(d)

100 Po 100oC

300 Po 0 Co

0 Po T = 150oC

oP scale oC scale

100 300
0 300


 = 100 0

T 0



T = 100 × 300
200




T = 150oC
35. Ans.(a)
36. Ans.(c)
37. Ans.(b)

An intensive property is not depended on mass
of the system.

38. Ans.(b)
We know that

P + F = C + 2
2 + F = 2 + 2

F = 2
So 2 properties required.
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39. Ans.(a)

We know that
P + F = C + 2
3 + F = 1 + 2

F = 0
40. Ans.(a)

R = Ro(1 + at + bt2)
At ice point

t = 0
20 = Ro(1 + a × 0 + b × 0)
Ro = 20

At steam point
t = 100oC

36 = 20[1 + 100a + 104b]
1 + 100a + 104b = 1.8
100a + 10000 b = 0.8

a = 0.8 10000b
100


at t = 630.5oC
40 = 20[1 + 630.5a +(630.5)2b]

2 = 1+ 630.5
100 [0.8–104b] +(630.5)2b

1 = 5.04 – 63050b + 397530.25b
b = –1.2 × 10–5

a = 9.2 × 10–3

So at 700oC
R = 20[1 + 9.2×10–3×700 –1.2 × 10–5(700)2]

= 31.2 ohm



