
PHYSICS

BOOKS - KUMAR PRAKASHAN KENDRA

PHYSICS (GUJRATI ENGLISH)

THERMODYANMICS

Section A Questions Answer

1. Write one process where work is converted

into heat and heat is converted into work.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rLtsdrUBcJyr


Watch Video Solution

2. Which form of heat believed in before the

modern times ?

Watch Video Solution

3. Write an experiment which describes the

modern concept of heat as a form of energy

and work is produced from it.

Watch Video Solution

https://dl.doubtnut.com/l/_rLtsdrUBcJyr
https://dl.doubtnut.com/l/_NfMpLUFggEEw
https://dl.doubtnut.com/l/_SMkl2S10cpOJ


4. What is thermodynamics ?

Watch Video Solution

5. Write difference between mechanics and

thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_SMkl2S10cpOJ
https://dl.doubtnut.com/l/_6NflU4qKRff6
https://dl.doubtnut.com/l/_oZ2w57Ow1hGX


6. What is the meaning of equilibrium in

mechanics and equilibrium in

thermodynamics?

Watch Video Solution

7. How to get thermal equilibrium in the

system ?

Watch Video Solution

https://dl.doubtnut.com/l/_R71Hkg8vqlVk
https://dl.doubtnut.com/l/_ICT8rkXXXjdL


8. Explain and write the Zeroth Law of

Thermodynamics.

Watch Video Solution

9. Give the concept of temperature from the

Zeroth Law of Thermodynamics.

Watch Video Solution

10. Explain the internal energy of a system.

https://dl.doubtnut.com/l/_SQh3NEvJb96Z
https://dl.doubtnut.com/l/_RuY9tPnqGLhY
https://dl.doubtnut.com/l/_IaKMAqqwlS56


Watch Video Solution

11. Discuss modes (or remedies) for change of

internal energy of any system. 

https://dl.doubtnut.com/l/_IaKMAqqwlS56
https://dl.doubtnut.com/l/_onCqCJJ8MZZK


Watch Video Solution

12. Write the basic difference between heat

and internal energy.

Watch Video Solution

13. Write and explain the first law of

thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_onCqCJJ8MZZK
https://dl.doubtnut.com/l/_hx893N4X2EVJ
https://dl.doubtnut.com/l/_YZbdXOopOfBK
https://dl.doubtnut.com/l/_28ziyW3quYY7


14. Write first law of thermodynamics for

isothermal process in an ideal gas.

Watch Video Solution

15. Obtain the form of thermodynamics at

constant pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_28ziyW3quYY7
https://dl.doubtnut.com/l/_FO8X475d8wlm


16. Calculate the change in internal energy

when the 1 g water is converted into steam.

Watch Video Solution

17. What is heat capacity of a substance ?

Watch Video Solution

18. What is specific heat ? Give its unit and on

which factors does specific heat depends upon

https://dl.doubtnut.com/l/_vs0X7xu1QJet
https://dl.doubtnut.com/l/_zfh0e6NhTMj2
https://dl.doubtnut.com/l/_ojitb5WbyziE


?

Watch Video Solution

19. Obtain molar specific heat solid by using

law of equipartition of energy .

Watch Video Solution

20. Draw a graph of variation of specific heat

capacity of water with temperature and define

calorie.

https://dl.doubtnut.com/l/_ojitb5WbyziE
https://dl.doubtnut.com/l/_663lwEgVAe9p
https://dl.doubtnut.com/l/_Z7v5OjmAgPW9


Watch Video Solution

21. Define two specific heats of gas. Write the

relation between them.

Watch Video Solution

22. Obtain the relation between specific heat

capacity at constant pressure and specific heat

capacity at constant volume for an ideal gas.

Watch Video Solution

https://dl.doubtnut.com/l/_Z7v5OjmAgPW9
https://dl.doubtnut.com/l/_IPLPjQ2BGqM2
https://dl.doubtnut.com/l/_nrlbLc0Qw4ul


23. What is state variables ?

Watch Video Solution

24. What is thermodynamic state equation ?

Watch Video Solution

25. Write the two kinds of thermodynamics

state variables and explain.

https://dl.doubtnut.com/l/_nrlbLc0Qw4ul
https://dl.doubtnut.com/l/_6459IB76lXpv
https://dl.doubtnut.com/l/_37K2jUvQ1xTy
https://dl.doubtnut.com/l/_Rx9IVTcAhSGa


Watch Video Solution

26. What are thermodynamic processes ?

Watch Video Solution

27. Explain Quasi-static process.

Watch Video Solution

https://dl.doubtnut.com/l/_Rx9IVTcAhSGa
https://dl.doubtnut.com/l/_3AKSdC4U1WGQ
https://dl.doubtnut.com/l/_cwpcoxwkceoq


28. Obtain an expression for work done by an

ideal gas in an isothermal expansion.

Watch Video Solution

29. What is an adiabatic process ? Derive an

expression for work done in an adiabatic

process.

Watch Video Solution

https://dl.doubtnut.com/l/_lR8DATQ5nJkV
https://dl.doubtnut.com/l/_a9gTzmboBgV3


30. Draw P-V curves for isothermal and

adiabatic processes of an ideal gas.

Watch Video Solution

31. Write the note on isochoric process.

Watch Video Solution

32. Define isobaric process. Derive an

expression for work done in such process.

https://dl.doubtnut.com/l/_HjzgDoBjRgZm
https://dl.doubtnut.com/l/_jX0mb02t5OTQ
https://dl.doubtnut.com/l/_AM2QXI9SdgkW


Watch Video Solution

33. What is cyclic process ? Write note on it.

Watch Video Solution

34. Explain heat engines ? Explain its working.

Watch Video Solution

https://dl.doubtnut.com/l/_AM2QXI9SdgkW
https://dl.doubtnut.com/l/_qXuHXFqHO6LC
https://dl.doubtnut.com/l/_q1xRTHXIldNe


35. Give the basic features of heat engine

based on cyclic process and obtain the

formula of its efficiency

Watch Video Solution

36. Explain working of refrigerators/heat

pumps and its coefficient of performance.

Watch Video Solution

https://dl.doubtnut.com/l/_HX5Tfw5LISme
https://dl.doubtnut.com/l/_AoRNYumAllnr


37. Write an example in which the first law of

thermodynamic is allowed but never be

observed.

Watch Video Solution

38. Write a short note on reversible and

irreversible processes.

Watch Video Solution

https://dl.doubtnut.com/l/_ReLtFCPDtIDO
https://dl.doubtnut.com/l/_9FAppiyxaFGp


39. What is Carnot cycle ? Explain it by drawing

figure. 

Watch Video Solution

40. Explain: What is carnot engine ?

https://dl.doubtnut.com/l/_AwVAqEsBL5jj
https://dl.doubtnut.com/l/_bPOqeYABSSq1


Watch Video Solution

41. Show four steps of carnot engine in P-V

graph write the equation of each step and

obtain the work done by the system. Also

obtain the efficiency of a carnot engine.

Watch Video Solution

42. Obtain Carnot's theorem.

Watch Video Solution

https://dl.doubtnut.com/l/_bPOqeYABSSq1
https://dl.doubtnut.com/l/_9cEj6AnOgMn3
https://dl.doubtnut.com/l/_Voc63wwWOd5V


Section A Try Your Self

43. Obtain the formula for the coefficient of

performance of carnot engine.

Watch Video Solution

44. Obtain the relation between coefficient of

performance and efficiency .

Watch Video Solution

https://dl.doubtnut.com/l/_dsan1EhYKdl7
https://dl.doubtnut.com/l/_oWQ9ahSNoIdn
https://dl.doubtnut.com/l/_jBnTOaWaDLLU


1. Which form of heat believed in before the

modern time ?

Watch Video Solution

2. Describe an experiment of Benjamin

Thomson regarding the heat is produced by

work.

Watch Video Solution

https://dl.doubtnut.com/l/_jBnTOaWaDLLU
https://dl.doubtnut.com/l/_edzP6GkxCtKt


3. What conclusion be made from boring of a

brass cannon ?

Watch Video Solution

4. What is thermodynamics ?

Watch Video Solution

5. What are macroscopic quantities ?

Watch Video Solution

https://dl.doubtnut.com/l/_M2mzueH4LI9C
https://dl.doubtnut.com/l/_tPUkfHpL0r2O
https://dl.doubtnut.com/l/_qAKzdxY9rdPt


6. What are microscopic quantities ?

Watch Video Solution

7. What is the meaning of equilibrium in

mechanics?

Watch Video Solution

https://dl.doubtnut.com/l/_qAKzdxY9rdPt
https://dl.doubtnut.com/l/_dJXIolUIkyTU
https://dl.doubtnut.com/l/_et2Rer3yMJ27


8. Write the meaning of equilibrium in

thermodynamics.

Watch Video Solution

9. The system is in equilibrium state depend

on what ?

Watch Video Solution

https://dl.doubtnut.com/l/_GgWEMU5toegJ
https://dl.doubtnut.com/l/_Lxq5udN77Phd


10. Give the characteristics of thermal

equilibrium of two system.

Watch Video Solution

11. Is it necessary to change the volume and

pressure to bring the equilibrium of the

system ? Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_YJr6LR0tEeP0
https://dl.doubtnut.com/l/_ed0exf5Nurrj


12. Who formulated the zeroth law of

thermodynamics ?

Watch Video Solution

13. When does the systems at different

temperature attained thermal equilibrium

after time goes on ?

Watch Video Solution

https://dl.doubtnut.com/l/_RKD1tQsExvxs
https://dl.doubtnut.com/l/_sxPsnm2DBjQp


14. Write zeroth law of thermodynamics.

Watch Video Solution

15. If A and B are in thermal equilibrium

independently then what can be said about

the system A and B ?

Watch Video Solution

16. Write the meaning of temperature.

https://dl.doubtnut.com/l/_AQcYyveVbG2o
https://dl.doubtnut.com/l/_LslpfUIQTbCw
https://dl.doubtnut.com/l/_cWht2gObbLly


Watch Video Solution

17. What is the internal energy of a system ?

Watch Video Solution

18. The internal energy of a system depend on

what ?

Watch Video Solution

https://dl.doubtnut.com/l/_cWht2gObbLly
https://dl.doubtnut.com/l/_8FLj0i1OouJH
https://dl.doubtnut.com/l/_1dAyMlG6Naya


19. What is heat ?

Watch Video Solution

20. Does any system posses heat ?

Watch Video Solution

21. Does any system posses heat energy ?

Watch Video Solution

https://dl.doubtnut.com/l/_LAGN2Mug9hci
https://dl.doubtnut.com/l/_odXAy1dZV4f1
https://dl.doubtnut.com/l/_tnPYLvPytZ0E


22. Heat is not any object. True/False. Mention

it.

Watch Video Solution

23. System cannot posses mechanical energy

but posses work. Correct this statement for

TRUE.

Watch Video Solution

https://dl.doubtnut.com/l/_svQNP4v68m90
https://dl.doubtnut.com/l/_NiZNdR7aBVZn


24. In how many ways the internal energy can

be changed ?

Watch Video Solution

25. Write the first law of thermodynamics.

Watch Video Solution

26. Write the limitations of first law of

thermodynamics.

https://dl.doubtnut.com/l/_TELMXTj1nPp6
https://dl.doubtnut.com/l/_7WUZSghs6hxw
https://dl.doubtnut.com/l/_vUm68QmSwSDI


Watch Video Solution

27. Write sign convention for heat in

thermodynamics.

Watch Video Solution

28. Write sign convention for work in

thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_vUm68QmSwSDI
https://dl.doubtnut.com/l/_xD26ZP6bZBrx
https://dl.doubtnut.com/l/_oSsKp8LBz7fJ
https://dl.doubtnut.com/l/_FjgHqm5Aip24


29. Write sign convention for energy in

thermodynamics.

Watch Video Solution

30. Write the first law of thermodynamics in

isothermal expansion.

Watch Video Solution

31. Obtain work done at constant pressure.

https://dl.doubtnut.com/l/_FjgHqm5Aip24
https://dl.doubtnut.com/l/_J5umRXSmLqVy
https://dl.doubtnut.com/l/_HMfvzFlseVKI


Watch Video Solution

32. Write the volume of vapour of 1 g water at

1 atmospheric pressure.

Watch Video Solution

33. Define heat capacity, write its unit.

Watch Video Solution

https://dl.doubtnut.com/l/_HMfvzFlseVKI
https://dl.doubtnut.com/l/_1e25PftpWbHM
https://dl.doubtnut.com/l/_vRSGhrbhVH1b


34. On what the value of heat capacity

depends ?

Watch Video Solution

35. Define specific heat capacity, write its unit.

Watch Video Solution

36. On what the value of specific heat capacity

depends ?

https://dl.doubtnut.com/l/_fLKN8bWwuHbD
https://dl.doubtnut.com/l/_0Gaq5PE0Mbm3
https://dl.doubtnut.com/l/_Zpl9PoYXNGve


Watch Video Solution

37. What is molar specific heat capacity of a

substance ? Write its unit.

Watch Video Solution

38. What is the total energy for one mole solid

substance ?

Watch Video Solution

https://dl.doubtnut.com/l/_Zpl9PoYXNGve
https://dl.doubtnut.com/l/_PBuHkXMgYCJl
https://dl.doubtnut.com/l/_p67SJXsJ8tR7
https://dl.doubtnut.com/l/_eTHj0jJhcUhO


39. Write the old definition of calorie.

Watch Video Solution

40. Write the new definition of calorie.

Watch Video Solution

41. Draw a graph of variation of specific heat

capacity of water with temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_eTHj0jJhcUhO
https://dl.doubtnut.com/l/_RW9wXOuDPWs2
https://dl.doubtnut.com/l/_dbQRdZEas6o7


42. Write the value of specific heat capacity of

water with unit.

Watch Video Solution

43. 1J = …………. calorie. (Fill up the blank)

Watch Video Solution

https://dl.doubtnut.com/l/_dbQRdZEas6o7
https://dl.doubtnut.com/l/_WECloW0MnmCK
https://dl.doubtnut.com/l/_s4Q1ZMQt55uV


44. At which temperature specific heat of

water is minimum ?

Watch Video Solution

45. Equilibrium state of a thermodynamics

system described on what ?

Watch Video Solution

https://dl.doubtnut.com/l/_vIv1KkrunPT9
https://dl.doubtnut.com/l/_P3EVWzsziujg


46. Different state variables of

thermodynamics depend on each other - Write

true statement from this statement.

Watch Video Solution

47. What is extensive variables ?

Watch Video Solution

https://dl.doubtnut.com/l/_zVUPvbhmEH8Q
https://dl.doubtnut.com/l/_h0uOoO7uL0Ac


48. What is intensive variable ? What is that

variables ?

Watch Video Solution

49. Is P V extensive or intensive variables ?

Watch Video Solution

Δ

50. What is an isothermal process ? Write the

first law of thermodynamics for an ideal gas.

https://dl.doubtnut.com/l/_XhKY7TJzE9eo
https://dl.doubtnut.com/l/_Bp3C2lwrVNnc
https://dl.doubtnut.com/l/_u1Kh1RHF3dfQ


Watch Video Solution

51. What is an adiabatic process ? Write the

first law of thermodynamics for an ideal gas.

Watch Video Solution

52. What is an isobaric process ? Write the first

law of thermodynamics for an ideal gas.

Watch Video Solution

https://dl.doubtnut.com/l/_u1Kh1RHF3dfQ
https://dl.doubtnut.com/l/_mTylHG3n4KqE
https://dl.doubtnut.com/l/_277c3OH7oAtD
https://dl.doubtnut.com/l/_uPsfJxr78sn9


53. What is an isochoric process ? Write the

first law of thermodynamics for an ideal gas.

Watch Video Solution

54. What is cyclic process ? Write the first law

of thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_uPsfJxr78sn9
https://dl.doubtnut.com/l/_hLnEQiPGrfu3


55. Write equation for work done for

compression for an ideal gas.

Watch Video Solution

56. What is the change in temperature when

work done by gas in an adiabatic process ?

Watch Video Solution

https://dl.doubtnut.com/l/_pJNSkBDAmGrZ
https://dl.doubtnut.com/l/_z9plLQGLgLch


57. Write the expression of work for an ideal

gas in isobaric process.

Watch Video Solution

58. What is heat engine ?

Watch Video Solution

59. What is working substance in external

combustion engine ?

https://dl.doubtnut.com/l/_E8ipeUzc2WUz
https://dl.doubtnut.com/l/_a0sVbF4W9FKy
https://dl.doubtnut.com/l/_hkPlSzBJ4LRR


Watch Video Solution

60. What is working substance in internal

combustion engine ?

Watch Video Solution

61. Write common feature of heat engine

based on cyclic process ?

Watch Video Solution

https://dl.doubtnut.com/l/_hkPlSzBJ4LRR
https://dl.doubtnut.com/l/_JKopu39MHBGB
https://dl.doubtnut.com/l/_EEjUQbkiLbNs
https://dl.doubtnut.com/l/_rcRdynSsyetM


62. What is the efficiency of heat engine ?

Write it formula.

Watch Video Solution

63. Why is a heat engine never 100% efficient ?

Watch Video Solution

64. What is theoretical efficiency of heat

engine ?

https://dl.doubtnut.com/l/_rcRdynSsyetM
https://dl.doubtnut.com/l/_dCCAtWZH7jme
https://dl.doubtnut.com/l/_mrPzAXwVJ2ec


Watch Video Solution

65. When does any refrigerator or heat pump

work ?

Watch Video Solution

66. Draw a schematic representation of a

refrigerator.

Watch Video Solution

https://dl.doubtnut.com/l/_mrPzAXwVJ2ec
https://dl.doubtnut.com/l/_D7AVq3TVUDfd
https://dl.doubtnut.com/l/_uQJqdNzUDtUh
https://dl.doubtnut.com/l/_ecPo337MrBEo


67. Define and write the formula for coefficient

of performance of a refrigerator.

Watch Video Solution

68. Write the formula of coefficient of

performance of a heat pump.

Watch Video Solution

69. Why the coefficient of performance of

refrigerator become infinity ?

https://dl.doubtnut.com/l/_ecPo337MrBEo
https://dl.doubtnut.com/l/_rYjlpPCuZMlx
https://dl.doubtnut.com/l/_dvhBwe2LStRu


Watch Video Solution

70. Why can't the efficiency of a heat engine

ever be 100 % ?

Watch Video Solution

71. Which limitation of heat engine put by the

second law of thermodynamics ?

Watch Video Solution

https://dl.doubtnut.com/l/_dvhBwe2LStRu
https://dl.doubtnut.com/l/_1Krw3gPzadqG
https://dl.doubtnut.com/l/_ydrqQsQKEdVO
https://dl.doubtnut.com/l/_zmxcYtvcj1fM


72. Why the coefficient of performance of a

refrigerator never be infinite ?

Watch Video Solution

73. What is the efficiency of an ideal gas ?

Watch Video Solution

74. What is an ideal refrigerator ?

Watch Video Solution

https://dl.doubtnut.com/l/_zmxcYtvcj1fM
https://dl.doubtnut.com/l/_D44tL6MmLYfO
https://dl.doubtnut.com/l/_wCWLb3Awfr2L


75. Write Kelvin-Planck statement for second

law of thermodynamics.

Watch Video Solution

76. Write clausius statement for second law of

thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_wCWLb3Awfr2L
https://dl.doubtnut.com/l/_gGFmx5XsMbyC
https://dl.doubtnut.com/l/_y9QRv1oBylSO


77. What is irreversible process ?

Watch Video Solution

78. What is reversible process ?

Watch Video Solution

79. What is quasi-static ?

Watch Video Solution

https://dl.doubtnut.com/l/_va0qYqZN97hr
https://dl.doubtnut.com/l/_xXCB3xXV9it3
https://dl.doubtnut.com/l/_904aiPoXiR81


80. What process is acceptable in nature,

reversible or irreversible process ?

Watch Video Solution

81. Give the basic principle of thermodynamics.

Watch Video Solution

82. What is carnot cycle ?

Watch Video Solution

https://dl.doubtnut.com/l/_9XWIOjWJx9G2
https://dl.doubtnut.com/l/_olUt76WsTXrq
https://dl.doubtnut.com/l/_wswfuHbhfAge


83. What is carnot engine ?

Watch Video Solution

84. Give the process which are quasi-static and

do not dissipated energy.

Watch Video Solution

https://dl.doubtnut.com/l/_wswfuHbhfAge
https://dl.doubtnut.com/l/_cMXtB5gQUKdP
https://dl.doubtnut.com/l/_NRHuKfHPRIH9


85. Name the process which is associated with

dissipated energy process and reduce the

efficiency.

Watch Video Solution

86. Who represented (invented) carnot engine

at first ?

Watch Video Solution

https://dl.doubtnut.com/l/_jR8UeT5kiVuh
https://dl.doubtnut.com/l/_hKEb60wLB0Rq


87. Which type of process are done in an ideal

engine ?

Watch Video Solution

88. The efficiency of carnot engine depends on

what ? and from whom it is independent ?

Watch Video Solution

https://dl.doubtnut.com/l/_cTqQciSFyWti
https://dl.doubtnut.com/l/_Su2w1941ZIKC


Section B Numericals Numerical From Textual

Exercise

89. Explain why "the efficiency of carnot engine

cannot be 100%" ?

Watch Video Solution

90. Write carnot theorem.

Watch Video Solution

https://dl.doubtnut.com/l/_mRKjEp6eKMz9
https://dl.doubtnut.com/l/_qABs3iZHVkjQ
https://dl.doubtnut.com/l/_nE2oWDllcubN


1. A geyser heats water flowing at the rate of

3.0 litres per minute from  C to C. If the

geyser operates on a gas burner, what is the

rate of consumption of the fuel if its heat of

combustion is  J/g ?

Watch Video Solution

27∘ 77∘

4.0 × 104

2. What amount of heat must be supplied to

 kg of nitrogen (at room

temperature) to raise its temperature by 

2.0 × 10− 2

45∘

https://dl.doubtnut.com/l/_nE2oWDllcubN
https://dl.doubtnut.com/l/_E5AlDGdkmDmM


C at constant pressure ? (Molecular mass of

=28 , R=8.3 J ).

Watch Video Solution

N2 mol− 1K − 1

3. Explain why : 

(a) Two bodies at different temperatures 

and  if brought in thermal contact do not

necessarily settle to the mean temperature

. 


(b) The coolant in a chemical or a nuclear

plant (i.e., the liquid used to prevent the

T1

T2

(T1 + T2) /2

https://dl.doubtnut.com/l/_E5AlDGdkmDmM
https://dl.doubtnut.com/l/_Vsx8Do1JIzQV


different parts of a plant from getting too

hot) should have high specific heat. 

(c) Air pressure in a car tyre increases during

driving. 

(d)The climate of a harbour town is more

temperate than that of a town in a desert at

the same latitude.

Watch Video Solution

4. A cylinder with a movable piston contains 3

moles of hydrogen at standard temperature

https://dl.doubtnut.com/l/_Vsx8Do1JIzQV
https://dl.doubtnut.com/l/_EoScaBBgc06i


and pressure. The walls of the cylinder are

made of a heat insulator, and the piston is

insulated by having a pile of sand on it. By

what factor does the pressure of the gas

increase if the gas is compressed to half its

original volume ?

Watch Video Solution

5. In changing the state of a gas adiabatically

from an equilibrium state A to another

equilibrium state B, an amount of work equal

https://dl.doubtnut.com/l/_EoScaBBgc06i
https://dl.doubtnut.com/l/_zoZPZPEwzQ5t


to 22.3 J is done on the system. If the gas is

taken from state A to B via a process in which

the net heat absorbed by the system is 9.35

cal,how much is the net work done by the

system in the latter case ? (Take 1 cal = 4.19 J)

Watch Video Solution

6. Two cylinders A and B of equal capacity are

connected to each other via a stopcock. A

contains a gas at standard temperature and

pressure. B is completely evacuated. The entire

https://dl.doubtnut.com/l/_zoZPZPEwzQ5t
https://dl.doubtnut.com/l/_akpiQ9rnha7L


system is thermally insulated. The stopcock is

suddenly opened. Answer the following: 

(a) What is the final pressure of the gas in A

and B ? 

(b) What is the change in internal energy of

the gas ? 

(c) What is the change in the temperature of

the gas ? 

(d) Do the intermediate states of the system

(before settling to the final equilibrium state)

lie on its P-V-T surface ?

Watch Video Solution

https://dl.doubtnut.com/l/_akpiQ9rnha7L


7. A steam engine delivers  J of work

per minute and services  J of heat per

minute from its boiler. What is the efficiency of

the engine? How much heat is wasted per

minute ?

Watch Video Solution

5.4 × 108

3.6 × 109

8. An electric heater supplies heat to a system

at a rate of 100 W. If system performs work at

https://dl.doubtnut.com/l/_TLUchvJvx5Ho
https://dl.doubtnut.com/l/_4eYF5gI3dmY3


a rate of 75 joules per second. At what rate is

the internal energy increasing ?

Watch Video Solution

9. A thermodynamic system is taken from an

original state to an intermediate state by the

linear process shown in figure. 

https://dl.doubtnut.com/l/_4eYF5gI3dmY3
https://dl.doubtnut.com/l/_0Su8RAMaDjoM


 


Its volume is then reduced to the original

value from E to F by an isobaric process.

Calculate the total work done by the gas from

D to E to F.

Watch Video Solution

https://dl.doubtnut.com/l/_0Su8RAMaDjoM
https://dl.doubtnut.com/l/_nIXnw5s4Xwwl


Section B Numericals Numerical From Darpan

Based On Textbook

10. A refrigerator is to maintain eatables kept

inside at  C. If room temperature is ,

calculate the coefficient of performance.

Watch Video Solution

9∘ 36∘C

1. A gaseous system absorbs 450 cal heat. The

work done by the system is 836.2 J. Find the

https://dl.doubtnut.com/l/_nIXnw5s4Xwwl
https://dl.doubtnut.com/l/_XeLtFKDMHSwP


change in internal energy of the gas in calorie.

(J=4.186 J )

Watch Video Solution

cal − 1

2. The heat capacity of a silver coin is

, What should be its mass in

gram ? (The specific heat of silver is

)

Watch Video Solution

1.128cal. ∘ C − 1

C = 0.0564cal g− 1. ∘ C − 1

https://dl.doubtnut.com/l/_XeLtFKDMHSwP
https://dl.doubtnut.com/l/_CCEzoRYpj0ub


3. An ideal gas is enclosed in a closed

container of  at 300 K temperature

and pressure of  Pa. Find final

temperature and pressure of the gas if

 J heat is supplied to the gas.

Neglect expansion of the container.

Watch Video Solution

0.0083m3

1.6 × 106

2.49 × 104

R = 8.3J mol − 1K − 1

https://dl.doubtnut.com/l/_Wpvwl60ILx2N


4. Calculate the work required to be done to

increase the temperature of 1 mole ideal gas

by . Expansion of the gas takes place

according to the relation . Take R=8.3 

.

Watch Video Solution

30∘C

V ∝ T
2

3

J mol − 1K − 1

5. A cyclic process consisting of two isobaric

and two adiabatic processes is shown in the

figure. If  then prove that efficiencyP2 = nP1

https://dl.doubtnut.com/l/_eRtbJq6H78V1
https://dl.doubtnut.com/l/_emZlGrKjplvg


of this process is  where 

 


Watch Video Solution

η = 1 − n
(1 − )1

γ

γ =
CP

CV

6. The temperature of the sink of a carnot

engine is 300 K and its efficiency is 40 %. Find

https://dl.doubtnut.com/l/_emZlGrKjplvg
https://dl.doubtnut.com/l/_t8rKQySWyBkD


the decrease in temperature of the sink

required to increase the efficiency of the

engine to 50% keeping temperature of the

source to be constant.

Watch Video Solution

7. ab and bc curves in the figure represent an

isothermal and an adiabatic process

respectively. Show that at the point b the ratio

of the slopes of isothermal and adiabatic

curves is equal to .
CP

CV

https://dl.doubtnut.com/l/_t8rKQySWyBkD
https://dl.doubtnut.com/l/_sCpcgzM7pBCv


Watch Video Solution

8. In a carnot engine, temperature of the

source is 500 K and that of the sink is 375 K. If

the engine absorbs 600 k cal heat from the

source per cycle, find (i) its efficiency (ii) work

done per cycle, (iii) heat released in the sink. (J

= 4.2 J/cal)

Watch Video Solution

https://dl.doubtnut.com/l/_sCpcgzM7pBCv
https://dl.doubtnut.com/l/_NqxYvlXtwDwz


9. (a) How much heat should be provided to

ice of 720 g mass, lying at -  to melt it to

water at  ?
 (b) How much heat should be

provided to water at  to increase its

temperature to  ?(c) How much heat

should be given to water at  to

transform it completely into water ? 

(d) Totally, how much heat should be given to

ice of 720 g at  to convert it

completely into vapour ? (C"ice"=2220 "J

kg"^(-1) K^(-1), C"water"=4190 "J kg"^(-1) K^(-1) ,

LF=333 "kJ"/"kg", LV=2256 "kJ"/"kg"`)

10∘C

0∘C

0∘C

100∘C

100∘C

−10∘C

https://dl.doubtnut.com/l/_2trLX6rRqacd


Watch Video Solution

10. 1 mole of an ideal gas at  C

temperature and 2 atm pressure is

compressed adiabatically until its final

temperature became 848.4 K. Find the total

work done on the gas.

Watch Video Solution

27∘

https://dl.doubtnut.com/l/_2trLX6rRqacd
https://dl.doubtnut.com/l/_2mJppkpIYHVC


Section C Objective Questions Vsqs

11. For an adiabatic process  = constant.

Evaluate this "constant" for an adiabatic

process in which 2 mol of an ideal gas is filled

at 1.0 atm pressure and 300 K temperature.

Consider the ideal gas to be diatomic rigid

rotator.

Watch Video Solution

PV γ

https://dl.doubtnut.com/l/_6QaTtQQG5DEf


1. Can whole of heat be converted into work ?

Watch Video Solution

2. Can change in internal energy of an ideal

gas be a isothermal process ?

Watch Video Solution

3. Can change in internal energy of an ideal

gas be considered as an adiabatic process ?

https://dl.doubtnut.com/l/_e1vx2hq7GZv5
https://dl.doubtnut.com/l/_Uh4PVPqC0wmN
https://dl.doubtnut.com/l/_DaDUtigA4NWD


Watch Video Solution

4. What is specific heat of a gas in an

isothermal process ?

Watch Video Solution

5. What is the specific heat of a gas in an a

adiabatic process ?

Watch Video Solution

https://dl.doubtnut.com/l/_DaDUtigA4NWD
https://dl.doubtnut.com/l/_mEPyACFXjXmy
https://dl.doubtnut.com/l/_OvfP1GNh6jAX
https://dl.doubtnut.com/l/_bNfVpFgXZCPP


6. Is the temperature of an isolated system of

gas be changed ?

Watch Video Solution

7. Can the coefficient of performance of a

refrigerator be increased by increasing the

mass of working substance ?

Watch Video Solution

https://dl.doubtnut.com/l/_bNfVpFgXZCPP
https://dl.doubtnut.com/l/_kj1JseexI2Oz


8. If the door of a refrigerator is kept open in a

room, will it make the room warm or cool ?

Watch Video Solution

9. Give the nature of P  V điagrams of

isobaric and isochoric processes.

Watch Video Solution

→

https://dl.doubtnut.com/l/_JU8FQQIbdDVB
https://dl.doubtnut.com/l/_GO167kz3C8Sz


10. Write two essential characteristics of an

ideal heat engine.

Watch Video Solution

11. Under which ideal condition, the efficiency

of a carnot engine become 100% ?

Watch Video Solution

https://dl.doubtnut.com/l/_gvtSkwhlXAZM
https://dl.doubtnut.com/l/_u77U8tHWG2NL


12. In summer, when the valve of a bicycle tube

is removed the escaping air appears cold. Why

?

Watch Video Solution

13. When air of the atmosphere rises up it

cools. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_W3UgNUXfEXiM
https://dl.doubtnut.com/l/_JO1TEPe7Ea1Y


14. Why does a gas get heated on compression

?

Watch Video Solution

15. Can two isothermal curves intersect each

other?

Watch Video Solution

https://dl.doubtnut.com/l/_XZn5oZ5VIhn3
https://dl.doubtnut.com/l/_zjFYL6iosVKg


16. Is the rusting of iron be a reversible

process ? Why ?

Watch Video Solution

17. For all gases  constant, then all

gases  hold constant ?

Watch Video Solution

CP − CV

CP

CV

https://dl.doubtnut.com/l/_1YZhhIrCL15l
https://dl.doubtnut.com/l/_9wMvAl9IfvLN


18. Which quantity remains constant in an

adiabatic process ?

Watch Video Solution

19. Is the specific heat of water and ice be the

same? Give their values.

Watch Video Solution

https://dl.doubtnut.com/l/_HDoWRVxN9Ygf
https://dl.doubtnut.com/l/_482FnLZ8DsMK


20. What is the total work done in a cyclic

process ?

Watch Video Solution

21. With what the internal energy of real gases

be determined ?

Watch Video Solution

https://dl.doubtnut.com/l/_MrA9yWujnY19
https://dl.doubtnut.com/l/_0Fre6noS0BjN


22. Melting of ice is an adiabatic or an

isothermal process ?

Watch Video Solution

23. Can PV = RT be described with an

isothermal or an adiabatic process ?

Watch Video Solution

https://dl.doubtnut.com/l/_KuYvXLQ9qqre
https://dl.doubtnut.com/l/_fP99hBWZ63BR


24. Give the main points of second law of

thermodynamics.

Watch Video Solution

25. What is the significance of the heat

capacity ratio  for a gas ?

Watch Video Solution

CP

CV

https://dl.doubtnut.com/l/_UgQ9rIm9hWOj
https://dl.doubtnut.com/l/_bZv0jsRItFzW


26. You feel enjoy by having bath in shower in

summer but not in winter. Why ?

Watch Video Solution

27. Write difference between

Watch Video Solution

CP − CV = R, CP − CV =
R

J

https://dl.doubtnut.com/l/_ge03IkaB6dbH
https://dl.doubtnut.com/l/_mLQGDu259crS


28. Is the specific heat of water is greater than

that of sand ?

Watch Video Solution

29. What is the main difference between P 

T diagram of water and  ?

Watch Video Solution

→

CO2

https://dl.doubtnut.com/l/_LbU3QjyqCOnL
https://dl.doubtnut.com/l/_t6dNOu3EdO78


30. Give the limitations for first law of

thermodynamics.

Watch Video Solution

31. How many fixed points does a absolute

Kelvin scale have ? Write their values.

Watch Video Solution

https://dl.doubtnut.com/l/_HGq3j90aJOTI
https://dl.doubtnut.com/l/_uPvJLA1gR0Xo


32. Does the internal energy of an ideal gas

change in an isothermal process ?

Watch Video Solution

33. Does the internal energy of an ideal gas

change in an adiabatic process ?

Watch Video Solution

https://dl.doubtnut.com/l/_QqbGUPRpjWkP
https://dl.doubtnut.com/l/_AuqWZNxSpRka


34. What conclusion be made from zeroth law

of thermodynamics ?

Watch Video Solution

35. Is the coefficient of performance of

refrigerator constant ?

Watch Video Solution

https://dl.doubtnut.com/l/_4X4BfBfbLzGv
https://dl.doubtnut.com/l/_pjYBOATVzfey


36. Is it possible to convert internal energy

into work or mechanical energy ?

Watch Video Solution

37. Is the carnot engine working under an

isothermal state doesn't do any useful work ?

Watch Video Solution

https://dl.doubtnut.com/l/_HH3xOQxkV843
https://dl.doubtnut.com/l/_A7sjUFjj9P15


38. What is the efficiency of a carnot's engine

working between boiling point and freezing

point of water ?

Watch Video Solution

39. What is the triple point ?

Watch Video Solution

40. Why work is an extensive quantity ?

https://dl.doubtnut.com/l/_YicC2MT1QnMC
https://dl.doubtnut.com/l/_VT1NF570PWpP
https://dl.doubtnut.com/l/_NNnL87DwyDSO


Watch Video Solution

41. Can any system possess heat ?

Watch Video Solution

42. Can any system possess thermal energy ?

Watch Video Solution

https://dl.doubtnut.com/l/_NNnL87DwyDSO
https://dl.doubtnut.com/l/_OxwEWzWyPDBq
https://dl.doubtnut.com/l/_zQmfmThIuTvU


43. Heat is not an object in a body. True or

False ?

Watch Video Solution

44. Correct the sentence : "System cannot

posses mechanical energy but posses work".

Watch Video Solution

https://dl.doubtnut.com/l/_yym5H71V36w7
https://dl.doubtnut.com/l/_TMB9P0L240dV


Section C Objective Questions True False

45. What is the net amount of heat entering

the system in a cyclic process equivalent to ?

Watch Video Solution

1. Prove that for an adiabatic process  =

constant.

Watch Video Solution

TV γ− 1

https://dl.doubtnut.com/l/_pLN7CpCd53wf
https://dl.doubtnut.com/l/_rZ2yuQ3c5QSO
https://dl.doubtnut.com/l/_oGwnbxsWoDIG


2. Charging process of battery is a reversible

process.

Watch Video Solution

3. Water falls below from height is a reversible

process.

Watch Video Solution

https://dl.doubtnut.com/l/_oGwnbxsWoDIG
https://dl.doubtnut.com/l/_o9mEbLi6SmQe


4. Internal energy, volume and mass are

intensive variable while pressure, temperature

and density are extensive variables.

Watch Video Solution

5. The change in internal energy  in a

cyclic process.

Watch Video Solution

ΔU = 0

https://dl.doubtnut.com/l/_S246SvmABUGZ
https://dl.doubtnut.com/l/_Vzp1YOegrJQs


6. In an adiabatic process temperature

remains constant.

Watch Video Solution

7. The internal energy of a system during

isothermal process decreases.

Watch Video Solution

8. Equation  is true or false ?β =
Q2

Q1 − Q2

https://dl.doubtnut.com/l/_8p23mT4fQgmD
https://dl.doubtnut.com/l/_F8zdsvK5edbJ
https://dl.doubtnut.com/l/_4ykfcJWZoH93


Section C Objective Questions Fill In The Blanks

Watch Video Solution

1. The change of internal energy in cyclic

process is ____

Watch Video Solution

2. The internal energy of gas is increased in

_____

https://dl.doubtnut.com/l/_4ykfcJWZoH93
https://dl.doubtnut.com/l/_F4MDr10akTba
https://dl.doubtnut.com/l/_ZQVhLHcLdIJb


Watch Video Solution

3. An ideal gas at temperature  is

compressed to 32th of its original volume,

then its temperature  will be _____ 

Watch Video Solution

T1

T2 (γ = 1.4)

4. The triple point of water is at ...... pressure

and ...... temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_ZQVhLHcLdIJb
https://dl.doubtnut.com/l/_nh1JIgynfBJK
https://dl.doubtnut.com/l/_YwdhrKpdteXP


5. The temperature of freezing point ….... and

temperature of boiling point ……. are taken in

Fahrenheit thermometer.

Watch Video Solution

6. Zeroth law of thermodynamics define……….

and first law of thermodynamics define ………..

Watch Video Solution

https://dl.doubtnut.com/l/_0NmmTUQZLQZ9
https://dl.doubtnut.com/l/_kvdOsFHlGYX0


7. At ...... temperature water and water vapour

are equal dense.

Watch Video Solution

8. The _____ has maximum value of specific

heat.

Watch Video Solution

https://dl.doubtnut.com/l/_8w5tBoYpVuha
https://dl.doubtnut.com/l/_d57jfbckwmhs


9. The heat required to raise the temperature

of body by 1 K is called .......

Watch Video Solution

10. A temperature difference of  is

equivalent of a temperature difference .......... in

Fahrenheit temperature scale.

Watch Video Solution

10∘C

https://dl.doubtnut.com/l/_wFspubTgfwpB
https://dl.doubtnut.com/l/_JSbzzU4nbFus


Section C Objective Questions Match

11. For isothermal process of an ideal gas =

_____

Watch Video Solution

dP

P

1. In Column-I processes and in Column-II

formulas of work are given. Match them

https://dl.doubtnut.com/l/_eonf6jRk4jlr
https://dl.doubtnut.com/l/_aK3fzWas52QH


appropriately : 

Watch Video Solution

2. In Column-I process and in Column-II first

law of thermodyanmics are given . Match them

appropriately : 

https://dl.doubtnut.com/l/_aK3fzWas52QH
https://dl.doubtnut.com/l/_FkjAjNGfyiya


Watch Video Solution

3. In Column-I a graph and in Column-II

processes are given. Match them

appropriately: 

Watch Video Solution

https://dl.doubtnut.com/l/_FkjAjNGfyiya
https://dl.doubtnut.com/l/_6jkE1AlN9iwP


Section C Objective Questions Assertion Reason

4. In Column-I devices and in Column-II

efficiency are given. Match them appropriately:

Watch Video Solution

https://dl.doubtnut.com/l/_c8lKlPvKTtxp


1. Assertion : Work and heat are two

equivalent form of energy 

Reason: Work is the transfer of mechanical

energy irrespective of temperature difference,

whereas heat is the transfer of thermal energy

because of temperature difference only.

A. Both assertion and reason are true and

the reason is the correct explanation of

the assertion.

https://dl.doubtnut.com/l/_mpY8IxI5U6k1


B. Both assertion and reason are true but

reason is not the correct explanation of

the assertion

C. The assertion is true but reason is false.

D. Assertion and reason both are false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mpY8IxI5U6k1


2. Assertion: We cannot change the

temperature of body without giving (or

taking) heat to (or from) it. 

Reason: According to principle of conservation

of energy, total energy of a system should

remains conserved.

A. Both assertion and reason are true and

the reason is the correct explanation of

the assertion.

https://dl.doubtnut.com/l/_HLyJ1N5bSc0z


B. Both assertion and reason are true but

reason is not the correct explanation of

the assertion

C. The assertion is true but reason is false.

D. Assertion and reason both are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_HLyJ1N5bSc0z


3. Assertion: The heat supplied to a system is

always equal to the increase in its internal

energy. 

Reason: When a system changes from one

thermal equilibrium to another some heat is

absorbed by it.

A. Both assertion and reason are true and

the reason is the correct explanation of

the assertion.

https://dl.doubtnut.com/l/_RIZ9LAJELslg


B. Both assertion and reason are true but

reason is not the correct explanation of

the assertion

C. The assertion is true but reason is false.

D. Assertion and reason both are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_RIZ9LAJELslg


4. Assertion: In isothermal process whole of

the heat energy supplied to the body is

converted into internal energy. 

Reason: According to the first

thermodynamics 

A. Both assertion and reason are true and

the reason is the correct explanation of

the assertion.

B. Both assertion and reason are true but

reason is not the correct explanation of

ΔQ = ΔU + PΔV

https://dl.doubtnut.com/l/_PuV5VEYGBvr8


the assertion

C. The assertion is true but reason is false.

D. Assertion is false but reason is true

Answer: D

Watch Video Solution

5. Assertion: The specific heat of a gas in an

adiabatic process is zero and in an isothermal

process is infinite. 

Reason: Specific heat of a gas is directly

https://dl.doubtnut.com/l/_PuV5VEYGBvr8
https://dl.doubtnut.com/l/_VUgUcmGl5yaM


proportional to the heat in system and

inversely proportional to change in

temperature.

A. Both assertion and reason are true and

the reason is the correct explanation of

the assertion.

B. Both assertion and reason are true but

reason is not the correct explanation of

the assertion

C. The assertion is true but reason is false.

https://dl.doubtnut.com/l/_VUgUcmGl5yaM


D. Assertion and reason both are false.

Answer: A

Watch Video Solution

6. Assertion: In adiabatic compression the

internal energy and temperature of the

system get decreased. 

Reason: The adiabatic compression is a slow

process.

https://dl.doubtnut.com/l/_VUgUcmGl5yaM
https://dl.doubtnut.com/l/_uCUHzAsN6Tzp


A. Both assertion and reason are true and

the reason is the correct explanation of

the assertion.

B. Both assertion and reason are true but

reason is not the correct explanation of

the assertion

C. The assertion is true but reason is false.

D. Assertion and reason both are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_uCUHzAsN6Tzp


7. Assertion: When a bottle of cold carbonated

drink is opened a slig! fog forms around the

opening. 

Reason: Adiabatic expansion of the gas causes

lowering of temperature and condensation of

water vapours.

A. Both assertion and reason are true and

the reason is the correct explanation of

the assertion.

https://dl.doubtnut.com/l/_uCUHzAsN6Tzp
https://dl.doubtnut.com/l/_8p5rscklMTZ9


B. Both assertion and reason are true but

reason is not the correct explanation of

the assertion

C. The assertion is true but reason is false.

D. Assertion and reason both are false.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_8p5rscklMTZ9


8. Assertion: A room can be cooled by opening

the door of a refrigerator in a closed room. 

Reason: Heat flows from lower temperature to

higher temperature.

A. Both assertion and reason are true and

the reason is the correct explanation of

the assertion.

B. Both assertion and reason are true but

reason is not the correct explanation of

the assertion

https://dl.doubtnut.com/l/_57Il6ibQkxoM


Section D Ncert Exemplar Solution Mcqs

C. The assertion is true but reason is false.

D. Assertion and reason both are false.

Answer:

Watch Video Solution

1. An ideal gas undergoes four different

processes from the same initial state as shown

in figure of P-V diagram. Four processes are

https://dl.doubtnut.com/l/_57Il6ibQkxoM
https://dl.doubtnut.com/l/_FKixVN94cMJr


adiabatic, isothermal, isobaric and isochoric.

Out of 1,2,3 and 4 which one is adiabatic ? 

A. 4

B. 3

C. 2

https://dl.doubtnut.com/l/_FKixVN94cMJr


D. 1

Answer: C

Watch Video Solution

2. If an average person jogs he produces

 cal/min. This is removed by the

evaporation of sweat. The amount of sweat

evaporated per minute (assuming 1 kg

requires  cal for evaporation) is

A. 0.25 kg

14.5 × 103

580 × 103

https://dl.doubtnut.com/l/_FKixVN94cMJr
https://dl.doubtnut.com/l/_3hG3sEhw4Edy


B. 2.25 kg

C. 0.05 kg

D. 0.20kg

Answer: A

Watch Video Solution

3. Consider P  V diagram for an ideal gas

shown in figure. 

→

https://dl.doubtnut.com/l/_3hG3sEhw4Edy
https://dl.doubtnut.com/l/_RZiwBr5GzQjw


 


Out of the following diagrams which figure,

https://dl.doubtnut.com/l/_RZiwBr5GzQjw


represents the T  P diagram ? 


A. (iv)

B. (ii)

C. (iii)

D. (i)

→

https://dl.doubtnut.com/l/_RZiwBr5GzQjw


Answer: C

Watch Video Solution

4. An ideal gas undergoes cyclic process

ABCDA as shown in given P - V diagram. The

amount of work done by the gas is ___ 

https://dl.doubtnut.com/l/_RZiwBr5GzQjw
https://dl.doubtnut.com/l/_EAJgqYbtT5nk


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6P0V0

−2P0V0

+2P0V0

+4P0V0

5. Consider two containers A and B containing

identical gases at the same pressure, volume

and temperature. The gas in container A is

https://dl.doubtnut.com/l/_EAJgqYbtT5nk
https://dl.doubtnut.com/l/_UmRIrKjqbfHt


compressed to half of its original volume

isothermally while the gas in container B is

compressed to half of its original value

adiabatically. The ratio of final pressure of gas

in B to that of gas in A is

A. 

B. 

C. 

D. 

Answer: A

2γ− 1

( )
γ− 1

1

2

( )
21

1 − γ

( )
21

γ − 1

https://dl.doubtnut.com/l/_UmRIrKjqbfHt


Watch Video Solution

6. Three copper blocks of masses  and 

 kg respectively are brought into thermal

contact till they reach equilibrium. Before

contact they were at

. Assuming there is

no heat loss to the surroundings, the

equilibrium temperature T is (s is specific heat

of copper)

A. 

M1, M2

M3

T1, T2, T3(T1 > T2 > T3)

T =
T1 + T2 + T3

3

https://dl.doubtnut.com/l/_UmRIrKjqbfHt
https://dl.doubtnut.com/l/_L1pkUsaU2Oou


Section D Ncert Exemplar Solution Mcqs More

Than One Option

B. 

C. 

D. 

Answer: B

Watch Video Solution

T =
M1T1 + M2T2 + M3T3

M1 + M2 + M3

T =
M1T1 + M2T2 + M3T3

3(M1 + M2 + M3)

T =
M1T1s + M2T2s + M3T3s

M1 + M2 + M3

https://dl.doubtnut.com/l/_L1pkUsaU2Oou


1. Which of the processes described below are

irreversible ?

A. The increase in temperature of an iron

rod by hammering it.

B. A gas in a small container at a

temperature  is brought in contact

with a big reservoir at a higher

temperature  which increases the

temperature of the gas.

T1

T2

https://dl.doubtnut.com/l/_9tOYm1473lO3


C. A quasi-static isothermal expansion of

an ideal gas in cylinder fitted with a

frictionless piston.

D. An ideal gas is enclosed in a piston

cylinder arrangement with adiabatic

walls. A weight W is added to the piston

resulting in compression of gas.

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_9tOYm1473lO3
https://dl.doubtnut.com/l/_2XHkXMdQg99o


2. An ideal gas undergoes isothermal process

from some initial state i to final state f. Choose

the correct alternatives.

A. dU=0

B. dQ=0

C. dQ=dU

D. dQ=dW

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_2XHkXMdQg99o


3. Figure shows the P- V diagram of an ideal

gas undergoing a change of state from A to B.

Four different parts I, II, III and IV as shown in

the figure may lead to the same change of

state. 

https://dl.doubtnut.com/l/_YSydczDu8p5d


A. Change in internal energy is same in IV

and III cases, but not in I and II.

B. Change in internal energy is same in all

the four cases.

C. Work done is maximum in case I

D. Work done is minimum in case II.

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_YSydczDu8p5d


4. Consider a cycle followed by an engine as

shown in figure, 

1 to 2 is isothermal 

2 to 3 is adiabatic 

3 to 1 is adiabatic 

Such a process does not exist because 

https://dl.doubtnut.com/l/_PuHaJQyxcjz4


A. heat is completely converted to

mechanical energy in such a process,

which is not possible.

B. mechanical energy is completely

converted to heat in this process, which

is not possible.

C. curves representing two adiabatic

processes don't intersect.

D. curves representing an adiabatic process

and an isothermal process don't

https://dl.doubtnut.com/l/_PuHaJQyxcjz4


intersect.

Answer: A::C

Watch Video Solution

5. Consider a heat engine as shown in figure.

 and  are heat added both to  and

heat taken from  in one cycle of engine. W is

the mechanical work done on the engine. 

Q1 Q2 T1

T2

https://dl.doubtnut.com/l/_PuHaJQyxcjz4
https://dl.doubtnut.com/l/_bv1XIrDECLgj


 


If , then possibilities are :

A. 

B. 

C. 

D. 

W > 0

Q1 > Q2 > 0

Q2 > Q1 > 0

Q2 < Q1 < 0

Q1 < 0, Q2 > 0

https://dl.doubtnut.com/l/_bv1XIrDECLgj


Section D Ncert Exemplar Solution Very Short

Answer

Answer: A::C

Watch Video Solution

1. Can a system be heated and its temperature

remains constant ?

Watch Video Solution

https://dl.doubtnut.com/l/_bv1XIrDECLgj
https://dl.doubtnut.com/l/_CqGvZWt3RY9e


2. A system goes from P to Q by two different

paths in the P -V diagram as shown in figure.

Heat given to the system in path 1 is 1000 J.

The work done by the system along path 1 is

more than path 2 by 100 J. What is the heat

exchanged by the system in path 2 ? 

Watch Video Solution

https://dl.doubtnut.com/l/_Q2TwHOPMFbO5


Watch Video Solution

3. If a refrigerator's door is kept open, will the

room become cool or hot ? Explain.

Watch Video Solution

4. Is it possible to increase the temperature of

a gas without adding heat to it ? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_Q2TwHOPMFbO5
https://dl.doubtnut.com/l/_Xiius3kGIPFJ
https://dl.doubtnut.com/l/_ZJ4ASr76oqJD


Section D Ncert Exemplar Solution Short Answer

5. Air pressure in a car tyre increases during

driving. Explain.

Watch Video Solution

1. Consider a Carnot's cycle operating between

 = 500 K and  = 300 K producing 1 kJ of

mechanical work per cycle. Find the heat

transferred to the engine by the reservoirs.

T1 T2

https://dl.doubtnut.com/l/_Kvz5S1jzU4Ir
https://dl.doubtnut.com/l/_SmxIjknWCvJS


Watch Video Solution

2. A person of mass 60 kg wants to lose 5 kg by

going up and down a 10 m high stairs. Assume

he burns twice as much fat while going up

than coming down. If 1 kg of fat is burnt on

expending 7000 kilo calories, how many times

must he go up and down to reduce his weight

by 5 kg ?

Watch Video Solution

https://dl.doubtnut.com/l/_SmxIjknWCvJS
https://dl.doubtnut.com/l/_ScxqTG4f1bsq


3. Consider a cycle tyre being filled with air by

a pump. Let V be the volume of the tyre (fixed)

and at each stroke of the pump

 of air is transferred to the tube

adiabatically. What is the work done when the

pressure in the tube is increased from  to 

 ?

Watch Video Solution

ΔV ( < < V )

P1

P2

https://dl.doubtnut.com/l/_Bev83bgxTDtW


4. In a refrigerator one removes heat from a

lower temperature and deposits to the

surroundings at a higher temperature. In this

process, mechanical work has to be done,

which is provided by an electric motor. If the

motor is of 1 kW power and heat is transferred

from  C to  C, find the heat taken out

of the refrigerator per second assuming its

efficiency is 50 % of a perfect engine.

Watch Video Solution

−3∘ 27∘

https://dl.doubtnut.com/l/_u6JnHqBCspY8
https://dl.doubtnut.com/l/_NER97UtZ7Gs8


5. If the coefficient of performance of a

refrigerator is 5 and operates at the room

temperature , find the temperature

inside the refrigerator.

Watch Video Solution

(27∘C)

6. The initial state of a certain gas is

. It undergoes expansion till its

volume becomes  Consider the following

two cases : 

(a) the expansion takes place at constant

(Pi, Vi, Ti)

Vf

https://dl.doubtnut.com/l/_NER97UtZ7Gs8
https://dl.doubtnut.com/l/_fpAD8u5w8p29


Section D Ncert Exemplar Solution Long Answer

temperature. 

(b) the expansion takes place at constant

pressure. Plot the P-V diagram for each case. In

which of the two cases, is the work done by

the gas more ?

Watch Video Solution

1. Consider a P-V diagram in which the path

followed by one mole of perfect gas in a

https://dl.doubtnut.com/l/_fpAD8u5w8p29
https://dl.doubtnut.com/l/_uwUhDyATGzQP


cylindrical container is shown in figure. 

 


(a) Find the work done when the gas is taken

from state 1 to state 2. 

(b) What is the ratio of temperature  if 

 ? 


(c) Given the internal energy for one mole of

gas at temperature T is , find the heat 2

T1

T2

V2 = 2V1

RT
3

2

https://dl.doubtnut.com/l/_uwUhDyATGzQP


supplied to the gas when it is taken from state

1 to 2, with 

Watch Video Solution

V2 = 2V1

2. A cycle followed by an engine (made of one

mole of perfect gas in a cylinder with a piston)

is shown in figure. 

https://dl.doubtnut.com/l/_uwUhDyATGzQP
https://dl.doubtnut.com/l/_1oVzr2sjCpwp


 


A to B: volume constant 

B to C: adiabatic 

C to D: volume constant 

D to A: adiabatic 

 


(a) In which part of the cycle heat is supplied

to the engine from outside ? 

VC = VD = 2VA = 2VB

https://dl.doubtnut.com/l/_1oVzr2sjCpwp


(b) In which part of the cycle heat is being

given to the surrounding by the engine ? 

(c) What is the work done by the engine in one

cycle ? Write your answer in term of

 

(d) What is the efficiency of the engine ? (

 for the gas ,  for one mole )

Watch Video Solution

PA, PB, VA

γ =
5

3
CV = R

3

2

3. A cycle followed by an engine (made of one

mole of an ideal gas in a cylinder with a

https://dl.doubtnut.com/l/_1oVzr2sjCpwp
https://dl.doubtnut.com/l/_g1u61y01YAjm


piston) is shown in figure. Find heat

exchanged by the engine, with the

surroundings for each section of the cycle.

 

 


(a) A to B : constant volume 

(b) B to C: constant pressure 

(c) C to D: adiabatic 

(d) D to A: constant pressure

CV = R
3

2

https://dl.doubtnut.com/l/_g1u61y01YAjm


Watch Video Solution

4. Consider that an ideal gas (n moles) is

expanding in a process given by p = f (V), which

passes through a point . Show that

the gas is absorbing heat at  if the

slope of the curve p =f (V) is larger than the

slope of the adiabatic passing through

.

Watch Video Solution

(V0, p0)

(p0, V0)

(p0, V0)

https://dl.doubtnut.com/l/_g1u61y01YAjm
https://dl.doubtnut.com/l/_PpCjnaMazwYp
https://dl.doubtnut.com/l/_MAbdZwjPTBHi


5. Consider one mole of perfect gas in a

cylinder of unit cross section with a piston

attached as shown in figure. A spring (spring

constant k) is attached (unstretched length L )

to the piston and to the bottom of the

cylinder. Initially the spring is unstretched and

the gas is in equilibrium. A certain amount of

heat Q is supplied to the gas causing an

increase of value from  to . 
V0 V1

https://dl.doubtnut.com/l/_MAbdZwjPTBHi


 


(a) What is the initial pressure of the system ? 

(b) What is the final pressure of the system ? 

(c) Using the first law of thermodynamics,

write down a relation between Q, , V,  and

k.

Watch Video Solution

Pa V0

https://dl.doubtnut.com/l/_MAbdZwjPTBHi


Section E Mcqs

1. Heat absorbed by the gas undergo a cylic

process along closed path in one complete

cycle as shown in figure will be _____ J. 

A. 107π

https://dl.doubtnut.com/l/_MAbdZwjPTBHi
https://dl.doubtnut.com/l/_odCXvxxYSbN1


B. 

C. 

D. 

Answer: C

Watch Video Solution

104π

102π

10− 3π

2. A scientist says that the efficiency of heat

engine which work at source temperature

 and sink temperature  is 26 %

then ______

127∘C 27∘C

https://dl.doubtnut.com/l/_odCXvxxYSbN1
https://dl.doubtnut.com/l/_Jdp3wruFQ0SS


A. it is impossible.

B. it is possible but less probable.

C. it is quite probable.

D. data are incomplete.

Answer: A

Watch Video Solution

3. An ideal gas heat engine operates in a

carnot cycle between  C and  C. It

absorbs 6 kcal at the higher temperature. The

227∘ 127∘

https://dl.doubtnut.com/l/_Jdp3wruFQ0SS
https://dl.doubtnut.com/l/_C9Qldf6uXrfz


amount of heat (in kcal) converted into work is

equal to _____

A. 1.2

B. 4.8

C. 3.5

D. 1.6

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_C9Qldf6uXrfz


4. One mole of an ideal gas at an initial

temperature of TK does 6R Joule of work

adiabatically. If the ratio of specific heat of this

gas at constant pressure and at constant

volume is , the final temperature of gas will

be ____

A. (T-4)K

B. (T+2.4)K

C. (T-2.4)K

D. (T+4)K

5

3

https://dl.doubtnut.com/l/_Q4geqsaM5Fmz


Answer: A

Watch Video Solution

5. A carnot.engine whose sink is at 300 K has

an efficiency of 40 %. By how much should the

temperature of source be increased so as to

increase its efficiency by 50% of original

efficiency ?

Watch Video Solution

https://dl.doubtnut.com/l/_Q4geqsaM5Fmz
https://dl.doubtnut.com/l/_JKDrSPjCG2dH


6. An electric kettle takes 4 A current at 220 V.

How much time will it take to boil 1 kg of water

from temperature C ? The temperature of

boiling water is  C.

A. 6.3 min

B. 8.4 min

C. 12.6 min

D. 4.2 min

Answer: A

Watch Video Solution

20∘

100∘

https://dl.doubtnut.com/l/_rOXyuJLlFARS


Watch Video Solution

7. If Q, E and W denote respectively the heat

added, change in internal energy and the work

done by a closed cycle process, then

A. W=0

B. Q=W=0

C. E=0

D. Q=0

Answer: C

https://dl.doubtnut.com/l/_rOXyuJLlFARS
https://dl.doubtnut.com/l/_5E3Sumrgd84c


Watch Video Solution

8. In thermodynamic processes which of

following statement is not true ?

A. In an isochoric process pressure remains

constant.

B. In an isothermal process the

temperature remains constant.

C. In an adiabatic process  = constant.PV γ

https://dl.doubtnut.com/l/_5E3Sumrgd84c
https://dl.doubtnut.com/l/_c8UgZnkbL8qi


D. In an adiabatic process the system is

insulated from the surrounding.

Answer: A

Watch Video Solution

9. If  and  represent the increase in

internal energy and work done by the system

respectively in a thermodynamical process

which of the following is true?

ΔU ΔW

https://dl.doubtnut.com/l/_c8UgZnkbL8qi
https://dl.doubtnut.com/l/_JGfsoZAnTPz0


A.  , in an adiabatic process

B. , in an isothermal process

C.  in an adiabatic process

D.  in an isothermal process

Answer: A

Watch Video Solution

ΔU = − ΔW

ΔU = ΔW

ΔU = ΔW

ΔU = − ΔW

10. When 1 kg of ice at  C melts to water at 

 C, the resulting change in its entropy,

0∘

0∘

https://dl.doubtnut.com/l/_JGfsoZAnTPz0
https://dl.doubtnut.com/l/_8bAT7TNTVlZO


taking latent heat of ice to be  is

____

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

80cal/. ∘ C

273
cal

K

8 × 104
cal

K

80
cal

K

293
cal

K

https://dl.doubtnut.com/l/_8bAT7TNTVlZO


11. Which quantity remains constant in an

adiabatic process ?

A. Pressure

B. Volume

C. Temperature

D. Total heat of the system

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_lohvGs1zM4bU
https://dl.doubtnut.com/l/_AeTjnYoMuZzB


12. For increase in internal energy of a system

is equal to the work done on the system.

Which process does the system undergo ?

A. Isothermal

B. Isochoric

C. Isobaric

D. Adiabatic

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_AeTjnYoMuZzB
https://dl.doubtnut.com/l/_Sizdz8i964C1


13. The relation between pressure and

temperature of a monoatomic gas in an

adiabatic process is , where C = ____

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P ∝ T −C

2

5

5

2

3

5

5

3

https://dl.doubtnut.com/l/_Sizdz8i964C1


14. n moles of a monoatomic gas is carried

round the reversible rectangular cycle ABCDA

as shown in the diagram. The temperature at

A is . The thermodynamics efficiency of the

cycle ____ 

A. 

T0

15 %

https://dl.doubtnut.com/l/_dfkN8mjmlxRo


B. 

C. 

D. 

Answer: B

Watch Video Solution

50 %

20 %

25 %

15. Pressure versus temperature graph of an

ideal gas is as shown in figure. Density of the

gas at point A is  . Density at point B will beρ0

https://dl.doubtnut.com/l/_dfkN8mjmlxRo
https://dl.doubtnut.com/l/_gkNAQB0n4vDw


____ 

A. 

B. 

C. 

D. 

ρ0
3

4

ρ0
3

2

ρ0
4

3

2ρ0

https://dl.doubtnut.com/l/_gkNAQB0n4vDw


Answer: B

Watch Video Solution

16. Graph of specific heat at constant volume

for a monoatomic gas is ____

A. 

B. 

https://dl.doubtnut.com/l/_gkNAQB0n4vDw
https://dl.doubtnut.com/l/_7B6utkFk058e


C. 

D. 

Answer: C

Watch Video Solution

17. For an adiabatic process ____

A. 

B. 

ΔS = 0

ΔU = 0

https://dl.doubtnut.com/l/_7B6utkFk058e
https://dl.doubtnut.com/l/_RVoYkDd7r8uV


C. Q=0

D. W=0

Answer: A

Watch Video Solution

18. For cyclic process which of the following

quantity is zero ?

A. 

B. 

ΔV

ΔU

https://dl.doubtnut.com/l/_RVoYkDd7r8uV
https://dl.doubtnut.com/l/_yKqDOUQbaahh


C. W

D. 

Answer: B

Watch Video Solution

ΔQ

19.  of water at 1 atm pressure is

converted into steam, volume of steam

becomes  hence increase in internal

energy will be ____

1cm3

1671cm3

https://dl.doubtnut.com/l/_yKqDOUQbaahh
https://dl.doubtnut.com/l/_DgwZQcoAbdQx


A. 2087 J

B. 167 J

C. 373 cal

D. 373 J

Answer: C

Watch Video Solution

20. Two rigid boxes containing different ideal

gases are placed on a table. Box A contains

one mole of nitrogen at temperature , whileT0

https://dl.doubtnut.com/l/_DgwZQcoAbdQx
https://dl.doubtnut.com/l/_ktUX1Uvdj6lD


box B contains one mole of helium at

temperature . The boxes are then put

into thermal contact with each other , and

heat flows between them until the gases reach

a common final temperature (Ignore the heat

capacity of boxes). Then , the final temperature

of gases,  , in terms of  is -

A. 

B. 

C. 

D. 

(7/3)T0

Tf T0

Tf = T0

5

2

Tf = T0

3

7

Tf = T0
7

3

Tf = T0

3

2

https://dl.doubtnut.com/l/_ktUX1Uvdj6lD


Answer: D

Watch Video Solution

21. A carnot engine having an efficiency of

 as heat engine is used as a

refrigerator. If the work done on the system is

10 J, the amount of energy absorbed from the

reservoir at lower temperature is _____

A. 100 J

B. 99 J

η =
1

10

https://dl.doubtnut.com/l/_ktUX1Uvdj6lD
https://dl.doubtnut.com/l/_XDnqMxTulLkN


C. 90 J

D. 1 J

Answer: C

Watch Video Solution

22. Helium gas goes through a cycle ABCDA as

shown in figure. Efficiency of this cycle is nearly

https://dl.doubtnut.com/l/_XDnqMxTulLkN
https://dl.doubtnut.com/l/_bbY9RSz2LdLo


_______ (Imagine He is an ideal gas) 

A. 

B. 

C. 

D. 

9.1 %

10.5 %

12.5 %

15.4 %

https://dl.doubtnut.com/l/_bbY9RSz2LdLo


Answer: D

Watch Video Solution

23. One mole of diatomic ideal gas undergoes

a cyclic process ABC as shown in figure. The

process BC is adiatomic. The temperature of A,

B and C are 400 K, 800 K and 600 K

https://dl.doubtnut.com/l/_bbY9RSz2LdLo
https://dl.doubtnut.com/l/_UyJQ9semrAWZ


respectively. Choose the correct statement ____

A. The change in internal energy in the

process AB is - 350 R.

B. The change in internal energy in the

process BC is - 500 R.

https://dl.doubtnut.com/l/_UyJQ9semrAWZ


C. The change in internal energy in whole

cyclic process is 250 R.

D. The change in internal energy in the

process CA is 700 R.

Answer: B

Watch Video Solution

24. Figure below shows two paths that may be

taken by a gas to go from a state A to a state

C. In process AB, 400 J of heat is added to the

https://dl.doubtnut.com/l/_UyJQ9semrAWZ
https://dl.doubtnut.com/l/_dXVuprHbQyxM


system and in process BC 100 J of heat is

added to the system. The heat absorbed by

the system in the process AC will be .....

A. 380 J

B. 500 J

C. 460 J

D. 300 J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_dXVuprHbQyxM
https://dl.doubtnut.com/l/_pD1vOoUTxGn1


25. One mole of an ideal diatomic gas

undergoes a transition from A to B along a

path AB as shown in the figure, The change in

internal energy of the gas during the

transition is:

A. 20 kJ

B.  kJ

C. 20 J

D.  kJ

Answer: B

−20

−12

https://dl.doubtnut.com/l/_pD1vOoUTxGn1


Watch Video Solution

26. The coefficient of performance of a

refrigerator is 5. If the temperature inside

freezer is , the temperature of the

surroundings to which it rejects heat is _____

A. 

B. 

C. 

D. 

−20∘C

21∘C

31∘C

41∘C

11∘C

https://dl.doubtnut.com/l/_pD1vOoUTxGn1
https://dl.doubtnut.com/l/_aFxLQiDrBk8K


Answer: B

Watch Video Solution

27. An ideal gas is compressed to half its initial

volume by means of several processes. Which

of the process results in the maximum work

done on the gas ?

A. Isothermal

B. Adiabatic

C. Isobaric

https://dl.doubtnut.com/l/_aFxLQiDrBk8K
https://dl.doubtnut.com/l/_lArPF38B8F0W


D. Isochoric

Answer: B

Watch Video Solution

28. The value of coefficient of volume

expansion of glycerin is . The

fractional change in the density of glycerin for

a rise of  C in its temperature is _____

A. 

5 × 10− 4K − 1

40∘

0.010

https://dl.doubtnut.com/l/_lArPF38B8F0W
https://dl.doubtnut.com/l/_YtYiDo8qHaOI


B. 

C. 

D. 

Answer: C

Watch Video Solution

0.015

0.020

0.025

29. 4.0 g of a gas occupies 22.4 litres at NTP.

The specific heat capacity of the gas at

constant volume is . If the

speed of sound in this gas at NTP is  ,

5.0JK− 1mol − 1

952ms − 1

https://dl.doubtnut.com/l/_YtYiDo8qHaOI
https://dl.doubtnut.com/l/_LETKSJGQ1Mjt


then the heat capacity at constant pressure is

_____ 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(R = 8.3JK1mol − 1)

8.5JK− 1mol − 1

8.0JK− 1mol − 1

7.5JK− 1mol − 1

7.0JK− 1mol − 1

https://dl.doubtnut.com/l/_LETKSJGQ1Mjt


30. A gas is compressed isothermally to half its

initial volume. The same gas is compressed

seperately through an adiabatic process until

its volume is again reduced to half. Then _____

A. Compressing the gas through adiabatic

process will require more work to be

done.

B. Compressing the gas through

isothermally or adiabatically will require

more work to be done.

https://dl.doubtnut.com/l/_hO1qa562PQuL


C. Which of the case (whether compression

through isothermal or through adiabatic

process) requires more work will depend

upon the atomicity of the gas.

D. Compressing the gas isothermally will

require more work to be done.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_hO1qa562PQuL


31. A refrigerator works between  and 

. It is required to remove 600 calories of

heat every second in order to keep the

temperature of the refrigerated space

constant. The power required is _____ (1 cal =

4.2 Joules)

A. 23.65 W

B. 236.5 W

C. 2365 W

D. 2.365 W

4∘C

30∘C

https://dl.doubtnut.com/l/_UgeIV3vwBuA6


Answer: B

Watch Video Solution

32. Two identical bodies are made of a material

for which the heat capacity increases with

temperature. One of these is at  C, while

the other one is at  C. If the two bodies are

brought into contact, then assuming no heat

loss the final common temperature is _____

A. less than  but greater than 

100∘

0∘

50∘C 0∘C

https://dl.doubtnut.com/l/_UgeIV3vwBuA6
https://dl.doubtnut.com/l/_ZxooFeYd7hFo


B. 

C. 

D. more than 

Answer: D

Watch Video Solution

0∘C

50∘C

50∘C

33. One mole of an ideal monoatomic gas

undergoes a process described by the

equation  = constant. The heat capacity of

the gas during this process is ……..

PV 3

https://dl.doubtnut.com/l/_ZxooFeYd7hFo
https://dl.doubtnut.com/l/_ZDqkeIHCmfOg


A. 2R

B. R

C. R

D. R

Answer: B

Watch Video Solution

3

2

5

2

34. The temperature inside a refrigerator is

 and the room temperature is . The

amount of heat delivered to the room for each

t∘
2 C t∘

1 C

https://dl.doubtnut.com/l/_ZDqkeIHCmfOg
https://dl.doubtnut.com/l/_AVknTQSrFqym


joule of electrical energy consume ideally will

be _____

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t2 + 273

t1 − t2

t1 + t2

t2 + 273

t1

t1 − t2

t1 + 273

t1 − t2

https://dl.doubtnut.com/l/_AVknTQSrFqym


35. The volume of one mole of an ideal gas

with adiabatic exponent  is varied according

to , where b is a constant. Find the

amount of Heat is absorbed by the gas in this

process temperature raised by 

A. 

B. 

C. 

D. 

Answer: C

γ

V =
b

T

ΔT

( )RΔT
1 − γ

γ + 1

ΔT
R

γ − 1

( )RΔT
2 − γ

γ − 1

RΔT

γ − 1

https://dl.doubtnut.com/l/_7ASWjNmbpWJ3


Watch Video Solution

36. One mole of gas obey the equation of state

P(V - b) = RT and changes its coordinate from

 to  which is established on P-

V diagram by line. The work done in this

changes will be _____

A. 

B. 

C. 

(P1, V1) (P2, V2)

(P2 − P1)(V2 + V1 + 2b)
1

2

(P1 + P2)(V2 − V1)
1

2

(P2 − P1)(V2 − V1)
1

2

https://dl.doubtnut.com/l/_7ASWjNmbpWJ3
https://dl.doubtnut.com/l/_pKWhEJJJ4ynI


D. 

Answer: B

Watch Video Solution

(P1 + P2)(V2 − V1 + 2b)
1

2

37. Thermodynamic process are indicated in

the following diagram. Then match the

https://dl.doubtnut.com/l/_pKWhEJJJ4ynI
https://dl.doubtnut.com/l/_Retfaxe4F1hh


following process in a correct manner. 

A. P-c,Q-a,R-d,S-b

B. P-c,Q-d,R-b,S-a

C. P-d,Q-b,R-a,S-c

D. P-a,Q-c,R-d,S-b

Answer: A

https://dl.doubtnut.com/l/_Retfaxe4F1hh


Watch Video Solution

38. A sample of 0.1 g of water at  and

normal pressure 

requires 54 cal of heat energy to convert to

steam at . If the volume of the steam

produced is 167.1 cc, the change in internal

energy of the sample is ____

A. 84.5 J

B. 104.3 J

C. 42.2 J

100∘C

(1.013 × 105Nm− 2)

100∘C

https://dl.doubtnut.com/l/_Retfaxe4F1hh
https://dl.doubtnut.com/l/_4u1YxPRWDLpP


D. 208.7 J

Answer: D

Watch Video Solution

39. Two wires are made of the same material

and have the same volume. The first wire has

cross sectional area A and the second wire has

cross sectional area 3A. If the length of the

first wire is increased by  on applying aΔl

https://dl.doubtnut.com/l/_4u1YxPRWDLpP
https://dl.doubtnut.com/l/_lTOH6rRIelXr


force F, how much force needed to stretch the

second wire by the same amount ?

A. F

B. 9F

C. 4F

D. 6F

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_lTOH6rRIelXr


40. The volume (V) of a monoatomic gas varies

with its temperature (T), as shown in the

graph. The ratio of work done by the gas, to

the heat absorbed by it, when it undergoes a

change from state A to state B, is ____ 

https://dl.doubtnut.com/l/_4V6pN2y0VbhS


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2

7

2

5

1

3

2

3

41. The efficiency of an ideal heat engine

working between the freezing point and

boiling point of water is ____

https://dl.doubtnut.com/l/_4V6pN2y0VbhS
https://dl.doubtnut.com/l/_IJu5t4dLlfK7


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

12.5 %

26.8 %

6.25 %

20 %

42. Two moles of an ideal monoatomic gas

occupies a volume V at . The gas expands

adiabatically to a volume 2 V. Calculate (a) the

27∘C

https://dl.doubtnut.com/l/_IJu5t4dLlfK7
https://dl.doubtnut.com/l/_TrnBOG7ZmND7


Section F Questions From Module

final temperature of the gas and (b) change on

its internal energy.

A. (a)189 K (b)2.7 kJ

B. (a)195 K (b)-2.7 kJ

C. (a)189 K (b)-2.7 kJ

D. (a)195 K (b)2.7 kJ

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_TrnBOG7ZmND7


1. In a thermodynamics process which one of

the following statement is not true ?

A. In an isochoric process pressure remains

constant.

B. In an isothermal process temperature

remains constant.

C. In an adiabatic process  = constant.

D. In an adiabatic process the system is

insulated from the surrounding.

PV r

https://dl.doubtnut.com/l/_YaUARVFREJcw


Answer: A

Watch Video Solution

2. A carnot engine takes in  cal of heat

from source at  and gives it to a sink at 

. The work done by the engine would be

_____ (J=4.2 J/cal).

A. zero

B.  J

C.  J

3 × 106

627∘C

27∘C

4.2 × 106

8.4 × 106

https://dl.doubtnut.com/l/_YaUARVFREJcw
https://dl.doubtnut.com/l/_UZlkujgmyhGC


D.  J

Answer: C

Watch Video Solution

16.8 × 106

3. If a gas is heated at constant pressure, then

what percentage of total heat supplied is used

up of external work ? 

A. 

B. 

(r = )
4

3

25 %

50 %

https://dl.doubtnut.com/l/_UZlkujgmyhGC
https://dl.doubtnut.com/l/_viZ6LOMXQYPZ


C. 

D. 

Answer: A

Watch Video Solution

75 %

80 %

4. By which one of the following working

temperature the efficiency of a carnot engine

obtained maximum ?

A. 100 K , 80 K

https://dl.doubtnut.com/l/_viZ6LOMXQYPZ
https://dl.doubtnut.com/l/_qmV1f3AH4bW5


B. 80 K , 60 K

C. 40 K , 20 K

D. 60 K , 40 K

Answer: C

Watch Video Solution

5. A carnot engine converts one sixth of the

heat input into work. The sink temperature is

reduced by , the efficiency of engine gets62∘C

https://dl.doubtnut.com/l/_qmV1f3AH4bW5
https://dl.doubtnut.com/l/_LEQ9WCy16vbH


doubled. Find the source and the sink

temperature.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

99∘C, 37∘C

80∘C, 37∘C

95∘C, 37∘C

90∘C, 37∘C

https://dl.doubtnut.com/l/_LEQ9WCy16vbH


6. An ideal gas passes along path ABCA of P

 V graph as shown here. The work done in

one complete cycle will be ...... 

A. 2PV

B. PV

C. 

→

PV
1

2

https://dl.doubtnut.com/l/_cuE3ooAfnDQW


D. zero

Answer: A

Watch Video Solution

7. The efficiency of carnot engine working

between temperatures  and  is .

The efficiency of this engine is  when it work

between temperatures and .

Then =_____

A. 

200∘C 0∘C η1

η2

0∘C −200∘C

η1

η2

1.0

https://dl.doubtnut.com/l/_cuE3ooAfnDQW
https://dl.doubtnut.com/l/_vNanM1oSCFuj


B. 

C. 

D. 

Answer: C

Watch Video Solution

0.721

0.577

0.34

8. A gaseous mixture consists of 16 g of helium

(He) and 16 g oxygen , the ratio  of

the mixture is = ......

(O2)
CP

CV

https://dl.doubtnut.com/l/_vNanM1oSCFuj
https://dl.doubtnut.com/l/_XoYPvQTRSWpL


A. 1.4

B. 1.54

C. 1.59

D. 1.62

Answer: D

Watch Video Solution

9. During an adiabatic process the pressure of

gas is found to be proportional to the cube of

https://dl.doubtnut.com/l/_XoYPvQTRSWpL
https://dl.doubtnut.com/l/_jChNbSbHYtWv


its absolute temperature. Then ratio  =

……..

A. 

B. 2

C. 

D. 

Answer: D

Watch Video Solution

CP

CV

4

3

5

3

3

2

https://dl.doubtnut.com/l/_jChNbSbHYtWv


10. A system is taken along different path in

the graph of P  V from its initial state to

final state. Which of following quantity does

not depend on the path of the system ?

A. Exchange of heat Q

B. Work done W

C. Depend on Q but not on W

D. (Q - W)

Answer: D

Watch Video Solution

→

https://dl.doubtnut.com/l/_gdTj3qA6FYVk


Watch Video Solution

11. A refrigerator is to maintain eatables kept

inside at  C. If room temperature is ,

calculate the coefficient of performance of

refrigerator.

A. 10.4

B. 11.4

C. 12.4

D. 13.4

9∘ 36∘C

https://dl.doubtnut.com/l/_gdTj3qA6FYVk
https://dl.doubtnut.com/l/_WNKVbg4tLIHV


Answer: A

Watch Video Solution

12. A system absorbs 2 Kcals heat and does

500 J of work, then internal energy of the

system will be …….

A. 6400 J

B. 5400 J

C. 7900 J

D. 8900 J

https://dl.doubtnut.com/l/_WNKVbg4tLIHV
https://dl.doubtnut.com/l/_pGcEoZrewuEE


Answer: C

Watch Video Solution

13. If a monoatomic gas at  is suddenly

compressed to th of initial volume B, then

the new temperature will be …….

A. 887 K

B. 36.25 K

C. 2320 K

D. 1160 K

17∘C

1

8

https://dl.doubtnut.com/l/_pGcEoZrewuEE
https://dl.doubtnut.com/l/_1ny6j2Pw1mrd


Answer: D

Watch Video Solution

14. One mole of an ideal gas at 300 K expands

from V to 2V volume, then work done W in this

process will be …

A. 300 Rln2

B. 600 Rln2

C. 300n2

D. 600ln2

https://dl.doubtnut.com/l/_1ny6j2Pw1mrd
https://dl.doubtnut.com/l/_rAkGFZCKkU7U


Answer: A

Watch Video Solution

15. One mole of an ideal gas is heated at

constant pressure. If an 100 Joule heat energy

supplied to the gas, then work done by the

gas will be …….. 

A. 28.57 J

B. 56.54 J

C. 38.92 J

(γ = 1.4)

https://dl.doubtnut.com/l/_rAkGFZCKkU7U
https://dl.doubtnut.com/l/_2zqG5vEsI5Zl


D. 65.38 J

Answer: A

Watch Video Solution

16. The efficiency of a carnot engine .

This carnot engine used as refrigerator. If work

done on system is 10 J, then heat absorbed

from sink will be …….

A. 100 J

η =
1

10

https://dl.doubtnut.com/l/_2zqG5vEsI5Zl
https://dl.doubtnut.com/l/_0MiPicNKB61f


B. 99 J

C. 90 J

D. 1 J

Answer: C

Watch Video Solution

17. A gas at  temperature and 30

atmospheric pressure is allowed to expand to

the atmospheric pressure. If the volume

27∘C

https://dl.doubtnut.com/l/_0MiPicNKB61f
https://dl.doubtnut.com/l/_klyHChTmqfeF


becomes 10 times its initial volume, the final

temperature becomes .....

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

100∘C

173∘C

273∘C

−173∘C

https://dl.doubtnut.com/l/_klyHChTmqfeF


18. When an ideal diatomic gas is heated at

constant pressure, the fraction of the heat

energy supplied which increases the internal

energy of the gas is ………..

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2

5

3

5

3

7

5

7

https://dl.doubtnut.com/l/_rEHs7JVKEKhb


Watch Video Solution

19. The molar specific heat at constant

pressure of an ideal gas is . The ratio of

specific heat at constant pressure to that at

constant volume is ……….

A. 

B. 

C. 

D. 

R
7

2

8

7

5

7

9

7

7

5

https://dl.doubtnut.com/l/_rEHs7JVKEKhb
https://dl.doubtnut.com/l/_OK4OaYI4suks


Answer: D

Watch Video Solution

20. A carnot engine has efficiency 40 % and it

absorbs heat from source at  K. How

much should the temperature of source be

increased so as to increase its efficiency by 60

% of original efficiency ?

A. 1200 K

B. 750 K

500∘

https://dl.doubtnut.com/l/_OK4OaYI4suks
https://dl.doubtnut.com/l/_EnwMmD9hOlU9


Question Paper

C. 600 K

D. Cannot increases 50% efficiency of

carnot engine.

Answer: B

Watch Video Solution

1. Why is a steam burn more damaging than a

burn with boiling water of the same ?

https://dl.doubtnut.com/l/_EnwMmD9hOlU9
https://dl.doubtnut.com/l/_mVvv7LgNeUzN


Watch Video Solution

2. What is coefficient of performance of a

refrigerator ?

Watch Video Solution

3. With whom thermodynamics state be

decided ?

Watch Video Solution

https://dl.doubtnut.com/l/_mVvv7LgNeUzN
https://dl.doubtnut.com/l/_HALNd2wsKI17
https://dl.doubtnut.com/l/_xf3xWMhMJVxI
https://dl.doubtnut.com/l/_98ul11DANvY5


4. What is latent heat of vaporization ?

Watch Video Solution

5. On what the values of heat (Q) and work (W)

depends in thermodynamics ? On what its

difference (Q - W) depends ?

Watch Video Solution

https://dl.doubtnut.com/l/_98ul11DANvY5
https://dl.doubtnut.com/l/_RH2HtwaP8D1X


6. Give the relationship between pressure and

volume in an adiabatic process for an ideal

gas.

Watch Video Solution

7. Discuss when can you say that the system is

in thermal equilibrium and when can you say

that system is in mechanical, chemical and

thermodynamics equilibrium ?

Watch Video Solution

https://dl.doubtnut.com/l/_l9XSvXVgHy55
https://dl.doubtnut.com/l/_XGjSKrxEYgWi


8. Obtain an expression of work for the

compression of gas at constant temperature.

Watch Video Solution

9. What amount of heat must be supplied to

 Kg of nitrogen (at room

temperature) to raise its temperature by

 at constant pressure ? (Molecular mass

of =28 , )

Watch Video Solution

2.0 × 10− 2

45∘C

N2 R = 8.3J mol − 1K − 1

https://dl.doubtnut.com/l/_XGjSKrxEYgWi
https://dl.doubtnut.com/l/_pnycP8N3q08D
https://dl.doubtnut.com/l/_mxb5Qu9iBIDZ


10. A cylinder with a movable piston contains 3

moles of hydrogen at standard temperature

and pressure. The walls of the cylinder are

made of heat insulator and the piston is

insulated by having a pile of sand on it. By

what factor does the pressure of the gas

increase if the gas is compressed to half its

original volume ?

Watch Video Solution

https://dl.doubtnut.com/l/_mxb5Qu9iBIDZ
https://dl.doubtnut.com/l/_j004MvWmAD32
https://dl.doubtnut.com/l/_uy5lxU8n0Csv


11. In changing the state of a gas adiabatically

from an equilibrium state A to another

equilibrium state B, an amount of work equal

to 22.3 J is done on the system. If the gas is

taken from state A to B via process in which

the net heat absorbed by the system is 9.35

cal, how much is the net work done by the

system in the latter case ? (Take 1 cal = 4.19 )

Watch Video Solution

https://dl.doubtnut.com/l/_uy5lxU8n0Csv

