
PHYSICS

BOOKS - CHETANA PUBLICATION

Thermodynamics

Example

1. When a piece of ice is placed in water at room temperatur, ice

melts and water cools down. Why does their temperture

change?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_oqpnbdG272w7


2. When water boils, why does its temperature remain

constant?

Watch Video Solution

3. When an in�ated ballon is suddenly burst,why is the

emerging air slightly cooled?

Watch Video Solution

4. Describe the methods of heat transfer?

Watch Video Solution

5. What is thermodynamics and thermal equilibrium?

https://dl.doubtnut.com/l/_AYSQ7oASO2Cz
https://dl.doubtnut.com/l/_ALW1AW8WBHlD
https://dl.doubtnut.com/l/_IodoYDcVJlfm
https://dl.doubtnut.com/l/_df5UhhGhDVk2


Watch Video Solution

6. Heat transfer occurs from which body to which body?

Watch Video Solution

7. Why di�erent objects kept on table at room temperature do

not exchange heat with the table?

Watch Video Solution

8. State Zeroth law of thermodynamics?

Watch Video Solution

https://dl.doubtnut.com/l/_df5UhhGhDVk2
https://dl.doubtnut.com/l/_niXFKVVhpEbK
https://dl.doubtnut.com/l/_8UJXQiui3oie
https://dl.doubtnut.com/l/_N66d2o7yVVWv


9. State and explain Zero law of thermodynamics?

Watch Video Solution

10. Why is it necessary to make a physical contact between a

thermocouple and the object for measuring its temperature?

Watch Video Solution

11. De�ne- Internal energy.

Watch Video Solution

12. De�ne- Heat.

Watch Video Solution

https://dl.doubtnut.com/l/_FtpmM4dLe6pj
https://dl.doubtnut.com/l/_vECmPc4s1PHQ
https://dl.doubtnut.com/l/_6E9oCI4iq0sQ
https://dl.doubtnut.com/l/_MlRbKEszNtun


13. De�ne- Work.

Watch Video Solution

14. Calculate the internal energy of argon and oxygen.

Watch Video Solution

15. Calculate the internal energy of hydrogen and nitrogen.

Watch Video Solution

16. What is the thermodynamic system.

https://dl.doubtnut.com/l/_MlRbKEszNtun
https://dl.doubtnut.com/l/_SHMKxBdpz92b
https://dl.doubtnut.com/l/_TX3x0S8mMidg
https://dl.doubtnut.com/l/_bgzdkzcAE2Gl
https://dl.doubtnut.com/l/_NlDZppvLznDw


Watch Video Solution

17. What is Surroundings.

Watch Video Solution

18. What is Boundary.

Watch Video Solution

19. What are di�erent types of systems?

Watch Video Solution

20. Explain the classi�cation of systems.

https://dl.doubtnut.com/l/_NlDZppvLznDw
https://dl.doubtnut.com/l/_qxYxkrlep4Jr
https://dl.doubtnut.com/l/_6seeGqzJWIVW
https://dl.doubtnut.com/l/_0mhd6datdNQz
https://dl.doubtnut.com/l/_flAhGcj8Vu1b


Watch Video Solution

21. What is thermodynamic state?

Watch Video Solution

22. What is thermodynamic process?

Watch Video Solution

23. What is the sign convention used for energy transfer

between the system and its environment?

Watch Video Solution

https://dl.doubtnut.com/l/_flAhGcj8Vu1b
https://dl.doubtnut.com/l/_9edjHVIRkMXx
https://dl.doubtnut.com/l/_oyijaM1H0M3e
https://dl.doubtnut.com/l/_8NmWSk0UvRLb


24. What is the sign convention used for workdone in case of

system and its environment?

Watch Video Solution

25. Explain the transfer of energy between system and its

environment.

Watch Video Solution

26. What is the relation between change in internal energy of

the system and heat energy supplied to the system or heat

extracted from the system?

Watch Video Solution

https://dl.doubtnut.com/l/_lVr30TO1UIe0
https://dl.doubtnut.com/l/_0pKMXqQDFxLL
https://dl.doubtnut.com/l/_hYd2XZbSyMPM
https://dl.doubtnut.com/l/_bGVr79HVlUB6


27. How are internal energy and work related?

Watch Video Solution

28. How is the change in internal energy brought about?

Watch Video Solution

29. Why is there a change in the energy of a gas when its

volume changes?

Watch Video Solution

30. State �rst law of thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_bGVr79HVlUB6
https://dl.doubtnut.com/l/_eo4fXCW5D1CL
https://dl.doubtnut.com/l/_GB3T0u1bRMHv
https://dl.doubtnut.com/l/_QcEr0DqPHgFp


31. What is positive work and negative work in thermodynamics.

Watch Video Solution

32. Derive an expression for work done for a system.

Watch Video Solution

33. State the relation between change in internal energy with

work

Watch Video Solution

https://dl.doubtnut.com/l/_QcEr0DqPHgFp
https://dl.doubtnut.com/l/_j3ZePQR0An0M
https://dl.doubtnut.com/l/_VRrrak8J3JBD
https://dl.doubtnut.com/l/_5F2u3joudRdD


34. State the relation between change in internal energy with

heat exchanged.

Watch Video Solution

35. Can you explain the thermodynamicsinvolved in cooking

food using a pressure cooker?

Watch Video Solution

36. 1.0 kg of liquid water is boiled at  and all of it is

converted to steam. If the change of state takes place at the

atmospheric pressure ,calculate the energy

transferredto the system.

Watch Video Solution

100∘C

(1.01 × 105Pa)

https://dl.doubtnut.com/l/_Vl6G46KZTHSW
https://dl.doubtnut.com/l/_B38K1lK4xgrY
https://dl.doubtnut.com/l/_Yxf7QSBzAARw


37. 1.0 kg of liquid water is boiled at  and all of it is

converted to steam. If the change of state takes place at the

atmospheric pressure ,calculate the change in

the internal energy

1.0xx10^(-3 )m^3 1.671m^3` when in the

form of steam.

Watch Video Solution

100∘C

(1.01 × 105Pa)

ofthesystem. Given, thevolumeofwaterchan ≥ som

∈ liquidf or m →

38. Can you explain how the work done by the system is

utilized?

Watch Video Solution

https://dl.doubtnut.com/l/_Yxf7QSBzAARw
https://dl.doubtnut.com/l/_CDYKPpHBO6rM
https://dl.doubtnut.com/l/_GfXa64bOZcwx
https://dl.doubtnut.com/l/_1Sl3zxGJryyL


39. Change in internal energy of the system can be positive,

negative or zero. Explain.

Watch Video Solution

40. 104 kj of work is done on certain volume of a gas. If the gas

releases 125 kj of heat, calculate the change in internal energy

(in kj) of the gas.

Watch Video Solution

41. A system releases 125 kj of heat while 104 kj of work done on

the system. Calculate the change in internal energy.

Watch Video Solution

https://dl.doubtnut.com/l/_1Sl3zxGJryyL
https://dl.doubtnut.com/l/_fGEiTDUUGi7f
https://dl.doubtnut.com/l/_p9VqBOBdyUzb
https://dl.doubtnut.com/l/_aPz8JbPp7tLa


42. A gas contained in a cyclinder �tted with a frictionless

piston expands against a constant external pressure of 1 atm

from a volume of 5 litres to a volume of 10 litres. In doing so it

absorbs 400 J of thermal energy from its surrounding

.Determine the change in internal energy of system.

Watch Video Solution

43. What are intensive and extensive variables?

Watch Video Solution

44. When is the system said to be in thermodynamical

equilibirium?

Watch Video Solution

https://dl.doubtnut.com/l/_aPz8JbPp7tLa
https://dl.doubtnut.com/l/_ieayOBw0bJJd
https://dl.doubtnut.com/l/_sqkGPGHjep4E


45. Explain property of a system or a system variable.

Watch Video Solution

46. What are macroscopic variables of a system?

Watch Video Solution

47. Write short notes on: Mechanical equilibirium

Watch Video Solution

48. Write short notes on: Chemical equilibirium

Watch Video Solution

https://dl.doubtnut.com/l/_7AiTKjuYolDj
https://dl.doubtnut.com/l/_37H9kDbiocR0
https://dl.doubtnut.com/l/_tkMhkn602RQF
https://dl.doubtnut.com/l/_o9FqOFvrx4b1


49. Write short notes on: Thermal equilibirium

Watch Video Solution

50. How is thermodynamic equilibrium de�ned?

Watch Video Solution

51. What is equation of state?

Watch Video Solution

52. A mixture of hydrogen and oxygen is enclosed in a rigid

insulated cyclinder. It is ignited by a spark. The temperature

and the pressure both increase considerably. Assume that the

https://dl.doubtnut.com/l/_77T2k4Jbab5D
https://dl.doubtnut.com/l/_cxgOJxvsBE17
https://dl.doubtnut.com/l/_E2F0ZztDxgaK
https://dl.doubtnut.com/l/_PRkogQdnwu5u


energy supplied by the spark is negligible, what conclusions

may be drawn by application of the �rst law of

thermodynamics?

Watch Video Solution

53. A resistor held in running water carries electric current.

Treat the resistor as the system. Does heat �ow into the

resistor?

Watch Video Solution

54. A resistor held in running water carries electric current.

Treat the resistor as the system. Is there a �ow of heat into the

water?

Watch Video Solution

https://dl.doubtnut.com/l/_PRkogQdnwu5u
https://dl.doubtnut.com/l/_kICdFB9WbKOj
https://dl.doubtnut.com/l/_S6kl2b8RT0IV


55. A resistor held in running water carries electric current.

Treat the resistor as the system. Assuming the state if

resistance to remain unchanged, apply the �rst law of

thermodynamics to this process.

Watch Video Solution

56. A mixture of fuel and oxygen is burned in a constant-

volume chamber surrounded by a water bath. It was noticed

that the temperature of water is increased during the

process.Treating the mixture of fuel and oxygen as the system.

Has heat been transferred?

Watch Video Solution

https://dl.doubtnut.com/l/_S6kl2b8RT0IV
https://dl.doubtnut.com/l/_FiXSvoJIME3o
https://dl.doubtnut.com/l/_qcRyfvheArMU
https://dl.doubtnut.com/l/_XhT01XUOTsok


57. A mixture of fuel and oxygen is burned in a constant-

volume chamber surrounded by a water bath. It was noticed

that the temperature of water is increased during the process.

Treating the mixture of fuel and oxygen as the system. Has

work been done?

Watch Video Solution

58. A mixture of fuel and oxygen is burned in a constant-

volume chamber surrounded by a water bath. It was noticed

that the temperature of water is increased during the process.

Treating the mixture of fuel and oxygen as the system. What is

the sign of _U?

Watch Video Solution

https://dl.doubtnut.com/l/_XhT01XUOTsok
https://dl.doubtnut.com/l/_ZVPYn5pp6sFn


59. What is indicator diagram?

Watch Video Solution

60. What is an Isotherm?

Watch Video Solution

61. Verify that the area under the p-V curve has dimensions of

work.

Watch Video Solution

62. How is work done found using p-V diagram ?

Watch Video Solution

https://dl.doubtnut.com/l/_7uUAY7JXTbyx
https://dl.doubtnut.com/l/_FIucHcHFmhs4
https://dl.doubtnut.com/l/_L6V8R2GaLXhP
https://dl.doubtnut.com/l/_HGYavQVX8m2g


63. Draw a p-V diagram and explain the concept of positive and

negative work. Give one example each.

Watch Video Solution

64. What is thermodynamic process?

Watch Video Solution

65. What happens in a thermodynamic process?

Watch Video Solution

https://dl.doubtnut.com/l/_HGYavQVX8m2g
https://dl.doubtnut.com/l/_fhHIC0Due3N3
https://dl.doubtnut.com/l/_hwtl7vu9zVsX
https://dl.doubtnut.com/l/_Hh3Mmtal27lX


66. What is reversible process?

Watch Video Solution

67. What is irreversible process?

Watch Video Solution

68. What is quasi-static process?

Watch Video Solution

69. Explain Reversible and Irresible process by p-V diagram.

Watch Video Solution

https://dl.doubtnut.com/l/_BVWCCnOPBcpq
https://dl.doubtnut.com/l/_LiQxIBsxQTb7
https://dl.doubtnut.com/l/_4wpOm5LUipjT
https://dl.doubtnut.com/l/_sgaoEm4cVtHq


70. What are state dependent processes and path dependent

processes?

Watch Video Solution

71. Explain work as a path function.

Watch Video Solution

72. Explain how heat added or removed from a system is a path

function

Watch Video Solution

https://dl.doubtnut.com/l/_O9sJ67MnYQiN
https://dl.doubtnut.com/l/_MHpMGRE8xX9f
https://dl.doubtnut.com/l/_se0QLq2SvLvn


73. What are the assumptions for discussing thermodynamic

processes?

Watch Video Solution

74. What do you mean by isothermal process?

Watch Video Solution

75. Explain thermodynamics of an Isothermal process

Watch Video Solution

76. Derive an expression for work done during an Isothermal

process

https://dl.doubtnut.com/l/_pJdEmNgpFXoI
https://dl.doubtnut.com/l/_I6Ew6nHmm8qN
https://dl.doubtnut.com/l/_duH6khLkTh4g
https://dl.doubtnut.com/l/_3VuNxExdDizN


Watch Video Solution

77. What is an Isotherm?

Watch Video Solution

78. Show that isothermal work is also given as Q=W = nRTln 

Watch Video Solution

V f

V i

79. 0.5 mole of gas at temperature 300 K expands isothermally

from an initial volume of 2.0L to �nal volume of 6.0L. What is

the work done by the gas ? 

Watch Video Solution

(R = 8.31Jmol− 1K − ( 1 )

https://dl.doubtnut.com/l/_3VuNxExdDizN
https://dl.doubtnut.com/l/_NbgrqTDngt2C
https://dl.doubtnut.com/l/_VM4lobZVtnic
https://dl.doubtnut.com/l/_OkDNcTB72QAw


80. 0.5 mole of gas at temperature 300 K expands isothermally

from an initial volume of 2.0L to �nal volume of 6.1L. How much

heat is supplied to the gas?.

Watch Video Solution

81. An ideal gas is taken through an isothermal process. If it

does 2000 J of work on its environment, how much heat is

added to it?

Watch Video Solution

82. What is an isobaric process?

Watch Video Solution

https://dl.doubtnut.com/l/_I5pXQ9NGPrHw
https://dl.doubtnut.com/l/_VtjytWvhE1Pn
https://dl.doubtnut.com/l/_5ZDpWonPA1sz
https://dl.doubtnut.com/l/_yq5LKt5By7fV


83. How do you �nd work done, heat transferred and the

change in internal energy for an isobaric process?

Watch Video Solution

84. One mole of an ideal gas is initially kept in a cylinder with a

movable frictionless and massless piston at pressure of

 and temperature . It is then expanded till its

volume is doubled. How much work is done if the expansion is

isobaric ?

Watch Video Solution

0.1mPa 27∘C

85. What do you mean by Isochoric process?

Watch Video Solution

https://dl.doubtnut.com/l/_yq5LKt5By7fV
https://dl.doubtnut.com/l/_YbK3PTuDVRXv
https://dl.doubtnut.com/l/_juNRtoHkAr12


86. Explain the thermodynamics of Isochoric process?

Watch Video Solution

87. What is adiabatic process?

Watch Video Solution

88. State the equation for adiabatic process.

Watch Video Solution

89. Derive expression for work done during adiabatic process?

Watch Video Solution

https://dl.doubtnut.com/l/_juNRtoHkAr12
https://dl.doubtnut.com/l/_aGyyl3yvxWDN
https://dl.doubtnut.com/l/_ickCpQnASkS5
https://dl.doubtnut.com/l/_cMeJO9CVeyx0
https://dl.doubtnut.com/l/_go2A2xg7KVRc


90. An ideal gas of volume 1.0L is adiabatically compressed to

 of its initial volume. Its initial pressure and temperature

is  and  respectively. Given Cv for ideal gas

= 20.8J/mol.K and  = 1.4. Calculate �nal pressure.

Watch Video Solution

th
1

15

1.01 × 105Pa 275∘C

γ

91. An ideal gas of volume 1.0L is adiabatically compressed to

 of its initial volume. Its initial pressure and

temperature is  Pa and 

gamma` = 1.4. Calculate �nal temperature

Watch Video Solution

)th
1

15

1.01 × 105

275∘Crespectively. GivenCvf or idealgas = 20.8 ol. K and
J

m

https://dl.doubtnut.com/l/_go2A2xg7KVRc
https://dl.doubtnut.com/l/_MjQXRy4YSB6n
https://dl.doubtnut.com/l/_HFGXP3DzbzA0
https://dl.doubtnut.com/l/_5RkYMJV6q7yJ


92. An ideal gas of volume 1.0L is adiabatically compressed to

 of its initial volume. Its initial pressure and

temperature is  Pa and 

gamma` = 1.4. Calculate �nal temperature

Watch Video Solution

)th
1

15

1.01 × 105

275∘Crespectively. GivenCvf or idealgas = 20.8 ol. K and
J

m

93. An ideal gas of volume 1.0L is adiabatically compressed to

 of its initial volume. Its initial pressure and

temperature is  Pa and 

gamma` = 1.4. How would your answers change, if the process

were isothermal?

Watch Video Solution

)th
1

15

1.01 × 105

275∘Crespectively. GivenCvf or idealgas = 20.8 ol. K and
J

m

https://dl.doubtnut.com/l/_5RkYMJV6q7yJ
https://dl.doubtnut.com/l/_a52dYLgK0Sx5


94. An ideal monatomic gas is adiabatically compressed so that

its�nal temperature is twice its initial temperature. What is the

ratio of the �nal pressure to itsinitial pressure?

Watch Video Solution

95. Why is p-V curve for adiabatic process steeper than that for

isothermal process?

Watch Video Solution

96. Explain formation of clouds at high altitude.

Watch Video Solution

https://dl.doubtnut.com/l/_ZlzZ7esJDKVc
https://dl.doubtnut.com/l/_FG7ALgZBiZS6
https://dl.doubtnut.com/l/_NFytKECabFwb


97. When the temperature of a system is incresed or decreased

in an adiabatic heating or cooling , is there any transfer of heat

to the system or from the system ?

Watch Video Solution

98. A gas contained in a cylinder surrounded by a thick layer of

insulating material is quickly compressed. Has there been a

transfer of heat?

Watch Video Solution

99. A gas contained in a cylinder surrounded by a thick layer of

insulating material is quickly compressed. Has work been done?

Watch Video Solution

https://dl.doubtnut.com/l/_SGPfgltW43vs
https://dl.doubtnut.com/l/_wOHKgae7daYp
https://dl.doubtnut.com/l/_qOnzOdMw8OXA


100. Give an example of some familiar process in which no heat

is added to or removed form a system,but the temperature of

the system changes.

Watch Video Solution

101. Give an example of some familiar process in which heat is

added to an object , without changing its temperature .

Watch Video Solution

102. What do you understand by cyclic process?

Watch Video Solution

https://dl.doubtnut.com/l/_qOnzOdMw8OXA
https://dl.doubtnut.com/l/_bwtJnb9C8lQ0
https://dl.doubtnut.com/l/_fG914DNpyDBt
https://dl.doubtnut.com/l/_uFhVFXDX5WPm
https://dl.doubtnut.com/l/_ARx497KihShx


103. A solar cooker and a pressure cooker both are used to cook

food. Treating them as thermodynamic system, discuss the

similarities and di�erences between them.

Watch Video Solution

104. In cyclic processes, when is the work done positive or

negative?

Watch Video Solution

105. A system is taken to its �nal state from initial state in

hypothetical paths as shown in the �gure. Calculate the work

done in each case.

Watch Video Solution

https://dl.doubtnut.com/l/_ARx497KihShx
https://dl.doubtnut.com/l/_DGQwATYKgK5e
https://dl.doubtnut.com/l/_urAQNKBHHHxU


106. An engine works at 5000 RPM and it performs 1000 J of

work in one cycle. If the engine runs for 10 min, how much total

work is done by the engine?

Watch Video Solution

107. How would you interpret the  for a cyclic process ?

Watch Video Solution

Q = W

108. Write a note on free expansion

Watch Video Solution

https://dl.doubtnut.com/l/_urAQNKBHHHxU
https://dl.doubtnut.com/l/_w83l5HyvCzDP
https://dl.doubtnut.com/l/_hlCn4OMCaeMd
https://dl.doubtnut.com/l/_hyier2BYtjfD


109. What are heat engines?

Watch Video Solution

110. What is a reservoir?

Watch Video Solution

111. What are the di�erent elements of heat engine.

Watch Video Solution

112. Describe di�erent elements of heat engine.

Watch Video Solution

https://dl.doubtnut.com/l/_AMdqh8aP0ATL
https://dl.doubtnut.com/l/_1ngCcUxbovks
https://dl.doubtnut.com/l/_hvI4hYOVggyg
https://dl.doubtnut.com/l/_rukypIaDZxKn


113. Classify heat engine based on working substance.

Watch Video Solution

114. Explain the working of a heat engine.

Watch Video Solution

115. What is the thermal e�ciency of a heat engine?

Watch Video Solution

116. Explain heat engine cycle with help of p-V diagram?

Watch Video Solution

https://dl.doubtnut.com/l/_bpgdaeumtiRQ
https://dl.doubtnut.com/l/_MJgsZHGwCkMe
https://dl.doubtnut.com/l/_oDnosBqZooYK
https://dl.doubtnut.com/l/_DVc2k2FoXFl0


117. How do refrigerators work?

Watch Video Solution

118. Explain how heat �ow from colder region to a hotter region

occur?

Watch Video Solution

119. Explain the schematic diagram for transferring heat from

cold region to hot region.

Watch Video Solution

120. Explain the schematics of a refrigerator.

https://dl.doubtnut.com/l/_9iiL10ZSITOO
https://dl.doubtnut.com/l/_1AAJ6dD28FJs
https://dl.doubtnut.com/l/_0pZ7CNeOE3uY
https://dl.doubtnut.com/l/_VdRKAGTJwy2T


Watch Video Solution

121. Explain the working of a refrigerator with energy �ow

diagram?

Watch Video Solution

122. Explain the working of a refrigerator with energy �ow

diagram?

Watch Video Solution

123. What are the steps in one cycle of refrigeration.

Watch Video Solution

https://dl.doubtnut.com/l/_VdRKAGTJwy2T
https://dl.doubtnut.com/l/_J4UlkX41iqy2
https://dl.doubtnut.com/l/_Vl9xaVdFip89
https://dl.doubtnut.com/l/_5OIBWiAmhy35


124. ExpIain coe�cient of performance of a refrigerator.

Watch Video Solution

125. What is an air conditioner? Explain working and coe�cient

of performance of an air conditioner?

Watch Video Solution

126. Explain a heat pump.

Watch Video Solution

127. What are the limitations of 1st law of thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_RkdrRtkpLrze
https://dl.doubtnut.com/l/_b16oIGwI8xsQ
https://dl.doubtnut.com/l/_6COZiTD3Sigs
https://dl.doubtnut.com/l/_s22P4UH8kqze


128. What is the second law of thermodynamics ?

Watch Video Solution

129. What sets the limits on e�ciency of a heat engine?

Watch Video Solution

130. Whatsetsthelimiton performanceof refrigerator/ air

conditioner/heat pump.

Watch Video Solution

https://dl.doubtnut.com/l/_s22P4UH8kqze
https://dl.doubtnut.com/l/_ROVpeIQby97Z
https://dl.doubtnut.com/l/_4KcY4hTLqbCS
https://dl.doubtnut.com/l/_aXLECOrK38gV


131. What is Carnot cycle?

Watch Video Solution

132. What is an ideal heat engine?

Watch Video Solution

133. What is Camot engine?

Watch Video Solution

134. Why should a Carnot cycle have two isothermal two

adiabatic processes?

Watch Video Solution

https://dl.doubtnut.com/l/_FjZH3930BdgS
https://dl.doubtnut.com/l/_KhaiFfkwGQR1
https://dl.doubtnut.com/l/_pG2vzYNu312u
https://dl.doubtnut.com/l/_XKwieo6b2Qkx


135. Suggest a practical way to increase the e�ciency of a heat

engine.

Watch Video Solution

136. Explain Carnot refrigerator?

Watch Video Solution

137. A Carnot engine receives 2.0 kj of heat from a reservoir at

500 K, does some work, and rejects some heat to a reservoir at

350 K. How much work does it do?

Watch Video Solution

https://dl.doubtnut.com/l/_XKwieo6b2Qkx
https://dl.doubtnut.com/l/_V51Kj2MN3OnT
https://dl.doubtnut.com/l/_6CXAh7Vj21JX
https://dl.doubtnut.com/l/_C11q3zTcypuD


138. A Carnot engine receives 2.0 kj of heat from a reservoir at

500 K, does some work, and rejects some heat to a reservoir at

351 K. How much heat is rejected.

Watch Video Solution

139. A Carnot engine receives 2.0 kj of heat from a reservoir at

500 K, does some work, and rejects some heat to a reservoir at

352 K. What is its e�ciency?

Watch Video Solution

140. E�ciency of a Carnot cycle is .If temperature of the

hot reservoir is , calculate the temperature of the cold

reservoir.

75 %

727∘C

https://dl.doubtnut.com/l/_Sz7rckUXoTys
https://dl.doubtnut.com/l/_Fh0UVOotmgSD
https://dl.doubtnut.com/l/_2oIB1gDfbJVt


Watch Video Solution

141. A Carnot refrigerator operates between  and 

. Calculate its coe�cient of performance.

Watch Video Solution

250∘K 300∘K

142. Explain sterling cycle?

Watch Video Solution

143. Where issterling cycle used?

Watch Video Solution

https://dl.doubtnut.com/l/_2oIB1gDfbJVt
https://dl.doubtnut.com/l/_ui0ooQw9LR8R
https://dl.doubtnut.com/l/_hJmdvgrY04o3
https://dl.doubtnut.com/l/_nByO3K1upRuu


Exercise

144. Distinguish between Reversible and Irreversible process.

Watch Video Solution

145. Distinguish between Heat pump and Refrigerator.

Watch Video Solution

1. A gas initially at  issuddenly compressed to 1/8 of its

original volume. Find the temperature after compression ?

[gamma

Watch Video Solution

17∘C

= ]
5

3

https://dl.doubtnut.com/l/_xh4foZFskQoX
https://dl.doubtnut.com/l/_17ME3VvHdmn6
https://dl.doubtnut.com/l/_QopigqE7CAEW


2. A gas expands from 75 litres to 125 litres at constant

pressure of 4 atmosphere. Find the work done by the gas

during this expansion.

Watch Video Solution

3. When the temperature of 5 mol of a gas is changed from

 to  keeping the volume constant, the change in

internal energy of the gas is 80 J, then �nd the heat capacity of

the gas at constant volume.

Watch Video Solution

100∘C 120∘C

4. 5 mol of oxygen is heated at constant volume from  to 

. Find the change in internal energy of the gas

10∘C

20∘C

https://dl.doubtnut.com/l/_7cMmOslsXAor
https://dl.doubtnut.com/l/_eNjSy4ZPLzoz
https://dl.doubtnut.com/l/_lNe6Vg4MtDsJ


Watch Video Solution

5. An amount of heat of 100 cal is supplied to a gas. The work

done by the gas is 210 J. Find the increase in internal energy.

Watch Video Solution

6. 400 J of work is performed on a gasfor reducing its volume

by compression. If the change is done adiabatically, whatisthe

amount of heat absorbed by it?

Watch Video Solution

7. A cylinder contains one gram mole of  at  and 2

atms. The initial volume of the gas is . Find the

H2 17∘C

2 × 10( − 3)m3

https://dl.doubtnut.com/l/_lNe6Vg4MtDsJ
https://dl.doubtnut.com/l/_dHUbbpWzV8aZ
https://dl.doubtnut.com/l/_igNo4uqLmKi6
https://dl.doubtnut.com/l/_RxcSFCXlqfAP


work done if its volume changes by 15 percent.

Watch Video Solution

8. In a thermodynamic process 400 J of heat is given to a gas

and 100 J of work is also done on it. Find the change in the

internal energy of the gas.

Watch Video Solution

9. If 5 moles of oxygen at STP is adiabatically compressed so

that temperature increases to , then �nd the work done

on the gas. R=8.3J/mole−K

Watch Video Solution

400∘C

https://dl.doubtnut.com/l/_RxcSFCXlqfAP
https://dl.doubtnut.com/l/_FNH47CPg6vaZ
https://dl.doubtnut.com/l/_re9RCshmmFrA


10. 70 calories of heat is required to raise the temperature 2

moles of an ideal gas at constant pressure from  to .

What is the amount of heat required to raise the temperature

of the same gas from  to  at constant volume?

Watch Video Solution

30∘C 35∘C

30∘C 35∘C

11. If 1200 calories of heat is removed from a gas which is held

at constant volume, what is the change in internal energy of

the system?

Watch Video Solution

12. The volume of 1 kilomole of an ideal gas increases

isothermally from 1 litre to 10 litres at . If the universal27∘C

https://dl.doubtnut.com/l/_ZXM50oPyHYg6
https://dl.doubtnut.com/l/_NM85IEFfbBKd
https://dl.doubtnut.com/l/_dnCXMAtRRLPO


gas constant is 8312 , calculate the work done.

Watch Video Solution

Jkmol− 1K − 1

13. Work done for the rise of one mole of helium gas

adiabatically through  is W. What is the work done for the

rise of one mole of hydrogen gas adiabatically through ?

Watch Video Solution

2∘C

2∘C

14. A diatomic gas at pressure P and volume V is compressed

adiabatically to  times the original volume. Find the �nal

pressure.

Watch Video Solution

1

32

https://dl.doubtnut.com/l/_dnCXMAtRRLPO
https://dl.doubtnut.com/l/_XaDtasOqsJGy
https://dl.doubtnut.com/l/_5oDIcIbX9w3m


15. During an adiabatic process, if the pressure of an ideal gas

is proportional to the cube of its temperature, �nd f value.

Watch Video Solution

16. Calculate the e�ciency of a Carnot's engine working

between steam point and ice point.

Watch Video Solution

17. A Carnot engine takes in 1000 k cal of heat from a reservoir

at  and exhausts heat to sink at . What is the

e�ciency?

Watch Video Solution

627∘C 27∘C

https://dl.doubtnut.com/l/_md75oxLNBmfz
https://dl.doubtnut.com/l/_cwr51KZOsLmW
https://dl.doubtnut.com/l/_Ga050L7QZ3wq
https://dl.doubtnut.com/l/_kAG0IrzvqhAw


18. A Carnot engine whose low temperature reservoir is at 

has an e�ciency of 40. It is desired to increase the e�ciency to

. By how many degree must the temperature of the high

temperature reservoir be increased?

Watch Video Solution

7∘C

50 %

19. A refrigerator has to transfer an average of 263 J of heat per

second from temperature  to . Calculate the

average power consumed assuming ideal reversible cycle and

no other losses.

Watch Video Solution

( − 10) ∘
C 25∘C

https://dl.doubtnut.com/l/_kAG0IrzvqhAw
https://dl.doubtnut.com/l/_qWQopNEkQxXL


20. Refrigerator A works between  and  while

refrigerator B works between  and , both

removing heat equal to 2000 J from the freezer. Which of the

two is the better refrigerator?

Watch Video Solution

( − 10) ∘
C 27∘C

−20∘C 17∘C

21. For a given amount of gas at a given temperature when

volume is ten folded isothermally, the work done is x. What is

the work done for the same amount of gas at the same

temperature, if the volume is hundred folded?

Watch Video Solution

22. Thermal equilibrium implies the equality of

https://dl.doubtnut.com/l/_vCNaQZTNz7g1
https://dl.doubtnut.com/l/_oi7BBM4MPe4i
https://dl.doubtnut.com/l/_sWRmfWRrKttH


A. energy

B. internal energy

C. kinetic energy

D. temperature

Answer:

Watch Video Solution

23. The direction of �ow of heat between two bodies is

determined by

A. temperature

B. kinetic energy

C. total energy

https://dl.doubtnut.com/l/_sWRmfWRrKttH
https://dl.doubtnut.com/l/_2d8nHeLQHMyi


D. internal energy

Answer:

Watch Video Solution

24. A quantity of heat Q issupplied to a monoatomic ideal gas,

which expands at constant pressure. The fraction of heat that

goes into work done by the gasis

A. 

B. 

C. 

D. 

Answer:

2

5

3

5

3

7

5

7

https://dl.doubtnut.com/l/_2d8nHeLQHMyi
https://dl.doubtnut.com/l/_3TvYSHW56LgX


Watch Video Solution

25. An adiabatic process occurs at constant

A. temperature

B. pressure

C. heat

D. temperature and pressure

Answer:

Watch Video Solution

26. In an adiabatic expansion of a gas

A. heat is gained or lost

https://dl.doubtnut.com/l/_3TvYSHW56LgX
https://dl.doubtnut.com/l/_TyV6OBfpzGX9
https://dl.doubtnut.com/l/_c3x0AusQF6Fq


B. heat is neither gained nor lost

C. temperature is kept adiabatically

D. volume is kept constant

Answer:

Watch Video Solution

27. When a gas expands adiabatically

A. no energy is required for expansion

B. energy is required and it comesfrom the wall of the

container of the gas

C. internal energy of the gasis used in doing the work

D. law of conservation of energy does not hold good

https://dl.doubtnut.com/l/_c3x0AusQF6Fq
https://dl.doubtnut.com/l/_MgqRk8XGQhg3


Answer:

Watch Video Solution

28. The pressure temperature relationship for an ideal gas

undergoing adiabatic change is

A.  = constant

B.  = constant

C.  = constant

D.  = constant

Answer:

Watch Video Solution

P 1 −γT γ

P γ− 1Tγ

P γT 1 −γ

P γT γ− 1

https://dl.doubtnut.com/l/_MgqRk8XGQhg3
https://dl.doubtnut.com/l/_cpZs5s0PJt2y
https://dl.doubtnut.com/l/_S6qfC2TlIinh


29. A gas is compressed at a constant pressure of 50 Pa from a

volume  to a volume of . If 100 J of heat is added to

the gas, then its internal energy.

A. increase by 400 J

B. decreases by 400 J

C. increases by 200 J

D. decreases by 200 J

Answer:

Watch Video Solution

10m3 4m3

30. Two samples A and B of a gas initially of the same

temperature and pressure are compressed from a volume V to

https://dl.doubtnut.com/l/_S6qfC2TlIinh
https://dl.doubtnut.com/l/_sbvY1jh95Tff


a volume  such that A is compressed isothermally and B

adiabatically. The �nal pressure of

A. A is greater than that of B

B. A is equal to that of B

C. A is less than that of B

D. A is twice the pressure of B

Answer:

Watch Video Solution

V

2

31. A quantity of heat Q issupplied to a monoatomic ideal gas,

which expands at constant pressure. The fraction of heat that

goes into work done by the gasis

A. 
2

5

https://dl.doubtnut.com/l/_sbvY1jh95Tff
https://dl.doubtnut.com/l/_g5vD4htgZGwy


B. 

C. 

D. 

Answer:

Watch Video Solution

3

5

2

3

1

4

32. Starting with same initial conditions, an ideal gas expands

from volume  to  in three di�erent ways. The work done by

the gas is  if the process is purely isothermal,  if purely

isobaric and  if purely adiabatic. Then

A. 

B. 

C. 

V1 V2

W1 W2

W3

W2 > W3 > W1

W1 > W2 > W3

W1 > W3 > W2

https://dl.doubtnut.com/l/_g5vD4htgZGwy
https://dl.doubtnut.com/l/_GQQoAkgJWAQh


D. 

Answer:

Watch Video Solution

W2 > W1 > W3

33. An ideal gas A and a real gas B have their volumesincreased

fromV to2V under isothermal conditions. The increase in

internal energy

A. will be same for both A and B

B. will be zero in both the gases

C. of B will be more than that of A

D. of A will be more than that of B

Answer:

https://dl.doubtnut.com/l/_GQQoAkgJWAQh
https://dl.doubtnut.com/l/_vE7jmFFBo6r2


Watch Video Solution

34. For a gas undergoing an adiabatic process, the relation

between temperature and volume is found to be  =

constant. The gas may be

A. argon

B. nitrogen

C. marsh gas

D. carbondioxide

Answer:

Watch Video Solution

TV ∘ .4

https://dl.doubtnut.com/l/_vE7jmFFBo6r2
https://dl.doubtnut.com/l/_4IUZY5Qf1KCV


35. The internal energy of a gas decreases by an amount equal

to the external work, the gas is undergoing

A. adiabatic expansion

B. adiabatic compression

C. isothermal expansion

D. isochoric expansion

Answer:

Watch Video Solution

36. In a cyclic process

A. work done is zero

B. work is done by the system

https://dl.doubtnut.com/l/_wVY8Xto3knlK
https://dl.doubtnut.com/l/_4k77Q8oQk6o9


C. work is done on the system

D. work done depends upon the quantity of heat given to

the system or taken

Answer:

Watch Video Solution

37.  =  is true for

A. isochoric process

B. adiabatic process

C. isothermal process

D. isobaric process

Answer:

δQ δU

https://dl.doubtnut.com/l/_4k77Q8oQk6o9
https://dl.doubtnut.com/l/_Ta1qRQJ8HjBl


Watch Video Solution

38. For isothermal expansion of perfect gas, the value of

 is equal to

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

δa(P )(P )

( − γ1.2)[ ]
δV

V

[ − ]
δV

V

( − γ[(δV V )]

γ2[ frac (δV V )]

https://dl.doubtnut.com/l/_Ta1qRQJ8HjBl
https://dl.doubtnut.com/l/_E8Nl1ELTH2tS


39. Four curves A, B, Cand Dare drawn in the �gure for a given

amount of gas. The curves which represent adiabatic and

isothermal changes are

A. C and D respectively

B. D and C respectively

C. A and B respectively

D. B and A respectively

Answer: dia

Watch Video Solution

https://dl.doubtnut.com/l/_210CvMXHRSX4


40. A given mass of a gas expands from state A to state B by

three paths 1, 2 and 3 as shown in the �gure. If ,  and 

respectively are the work done by the gas along the three

paths, then. br>

A. 

B. 

C. 

D. W1 = W2 > W3

Answer:

Watch Video Solution

W1 W2 W3

W1 > W2 < W3

W1 < W2 < W3

W1 = W2 = W3

https://dl.doubtnut.com/l/_rJE5V332Bx9b


41. If  and  are the amounts of work done in the given two

indicator diagrams, then br>

A. 

B. 

C. 

D. insu�cient data

Answer:

Watch Video Solution

w1 w2

w1 > w2

w2 > w1

w1 = w2

https://dl.doubtnut.com/l/_4ax2Y2QtnXqY


42. In the indicator diagram shown, the work done along the

path AB is br>

A. zero

B. 45 J

C. 90 J

D. 30 J

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


Answer:

Watch Video Solution

43. In the indicator diagram shown, the work done in the cyclic

process is br>

A. 

B. 

107πJ

104πJ

https://dl.doubtnut.com/l/_tMBqXqmKfOhu
https://dl.doubtnut.com/l/_QpGETDZ4AKde


C. 

D. 

Answer:

Watch Video Solution

102πJ

103πJ

44. The internal energy of air in a room of volume 

atstandard atmospheric pressure is

A. 

B. 

C. 

D. 

Answer:

40m3

107Joe–

106Joe–

105Joe–

104Joe–

https://dl.doubtnut.com/l/_QpGETDZ4AKde
https://dl.doubtnut.com/l/_vNXQedArNVWN


Watch Video Solution

45. A gas undergoes a change of state during which 100 J of

heat is supplied to it does 20 J of work. The system is brought

back to its original state through a process during which 20 J

heat is released by the gas. The work done by the gas in the

second processes.

A. 60 J

B. 40 J

C. 80 J

D. 20 J

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_vNXQedArNVWN
https://dl.doubtnut.com/l/_FuxjjZGJJIzl


46. The amount of work done to increase the temperature of

one mole of an ideal gas by , if it expands under the

condition  is

A. 60 cal

B. 136 J

C. 252 J

D. 168 J

Answer:

Watch Video Solution

30∘C

V ∝ T
2

3

47. Two engines A and B have their sources at 400 K and 350 K

and sinks at 350 K and 300 K respectively. Which is more

https://dl.doubtnut.com/l/_ZacZSKQmBLQY
https://dl.doubtnut.com/l/_H7uHLfbCyXxe


e�cient and by how much ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1.8 %

1.7 %

1.6 %

1.5 %

48. If two thirds of the heat taken by a heat engine from the

source is given to the sink, its e�ciency is

A. 

B. 

33.33 %

66.67 %

https://dl.doubtnut.com/l/_H7uHLfbCyXxe
https://dl.doubtnut.com/l/_lTPpkL15knKB


C. 

D. 

Answer:

Watch Video Solution

30 %

40 %

49. The e�ciency of a heat engine is , when the working

substance is hydrogen. Its e�ciency if hydrogen is replaced by

oxygen is

A. 

B. 

C. 

D. 

20 %

20 %

40 %

60 %

80 %

https://dl.doubtnut.com/l/_lTPpkL15knKB
https://dl.doubtnut.com/l/_opU8U3P90dta


Answer:

Watch Video Solution

50. If the absolute temperatures of the source and sink of a

heat engine are in the ratio , its e�ciency is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4: 3

25 %

33.33 %

13 %

20 %

https://dl.doubtnut.com/l/_opU8U3P90dta
https://dl.doubtnut.com/l/_fpPATQzJyFfI
https://dl.doubtnut.com/l/_5y3GalaObB98


51. Two Carnot engines A and B are operated in series. A

receives heat at 900 K and rejects it to the reservoir at TK. B

receives the rejected heat from Aand rejectsit to itsreservoir at

400 K. If the work outputs of A and B are equal, then T is

A. 750 K

B. 700 K

C. 650 K

D. 600 K

Answer:

Watch Video Solution

52. A refrigerator has a coe�cient of performance 9. If the

surrounding temperature is , the minimum temperature27∘C

https://dl.doubtnut.com/l/_5y3GalaObB98
https://dl.doubtnut.com/l/_UaNE8FWLCTOd


it can cool a body inside is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

( − 20)°C

( − 13) ∘
C

( − 7) ∘
C

( − 3) ∘
C

53. A refrigerator works between  and . If heat is to

be removed from the refrigerated space at t/rate of 50

kcal/minute, the power of the motor of the refrigerator should

be

A. 0.346 kW

0∘C 27∘C

https://dl.doubtnut.com/l/_UaNE8FWLCTOd
https://dl.doubtnut.com/l/_Jwjw1LFLfhjf


B. 3.46 kW

C. 0.173 kW

D. 1.73 kW

Answer:

Watch Video Solution

54. A gas in a closed container is heated with 10 J of energy ,

causing the lid of the container to rise 2 m with 3 N of force.

What is the total change in energy of the system ?

A. 10J

B. 4J

C. (-10)J

D. (-4)J

https://dl.doubtnut.com/l/_Jwjw1LFLfhjf
https://dl.doubtnut.com/l/_PPnalMMN4t3C


Answer:

Watch Video Solution

55. Which of the following is an example of the �rst law of

thermodynamics ?

A. The speci�c heat of an object explains how easily it

changestemperatures.

B. While melting, an ice cube remains at the same

temperature.

C. When a refrigerator is unplugged, everything inside of it

returns to room temperature after some time.

D. After falling down the hill, a ball's kinetic energy plus heat

energy equals the initial potential energy

https://dl.doubtnut.com/l/_PPnalMMN4t3C
https://dl.doubtnut.com/l/_slkDpPoLeoxK


Answer:

Watch Video Solution

56. E�ciency of a Carnot engine is large when

A. TH islarge

B. TC islow

C. TH-TCis large

D. TH-TC is small

Answer:

Watch Video Solution

57. The second law of thermpdynamics deals with transfer of

https://dl.doubtnut.com/l/_slkDpPoLeoxK
https://dl.doubtnut.com/l/_Cyd3rB6nYiJr
https://dl.doubtnut.com/l/_5ckD6eg4Xmxf


A. work done

B. energy

C. momentum

D. heat

Answer:

Watch Video Solution

58. During refrigration cycle, heat is rejected by the refrigerant

in the

A. condenser

B. cold chamber

C. evaporator

https://dl.doubtnut.com/l/_5ckD6eg4Xmxf
https://dl.doubtnut.com/l/_XuNV3A28CaQT


D. hot chamber

Answer:

Watch Video Solution

59. Select and write correct alternative from the following

alternatives: The indicator diagrams representing maximum

and minimum amounts of work done are respectively: 

A. 3 and1

B. 1 and 3

C. 2 and 1

D. 4 and2

https://dl.doubtnut.com/l/_XuNV3A28CaQT
https://dl.doubtnut.com/l/_aEKerMrGHrhJ


Answer:

Watch Video Solution

60. State �rst law of thermodynamics.

Watch Video Solution

61. Work done during expansion is positive. Explain.

Watch Video Solution

62. State zeroth law of thermo dynamics? OR Give the

characteristics of isobaric process.

Watch Video Solution

https://dl.doubtnut.com/l/_aEKerMrGHrhJ
https://dl.doubtnut.com/l/_neWcCxJcb0Pw
https://dl.doubtnut.com/l/_eWdYeUAa9WPs
https://dl.doubtnut.com/l/_zs91djx7UBIl


63. Draw a neat labelled diagram to show the energy �ow of

heat engine.

Watch Video Solution

64. State both the statements of second law of

thermodynamics.

Watch Video Solution

65. Mention the set of processesin a Carnot cycle.

Watch Video Solution

https://dl.doubtnut.com/l/_zs91djx7UBIl
https://dl.doubtnut.com/l/_ZWFpXNgXbjRy
https://dl.doubtnut.com/l/_EKzUUV9i9JlG
https://dl.doubtnut.com/l/_LccyGNlB6FtH


66. Distinguish between Reversible and Irreversible process.

Watch Video Solution

67. 5 mol of oxygen is heated at constant volume from  to

. Find the change in internal energy of the gas

Watch Video Solution

10∘C

20∘C

68. An amount of heat of 100 cal is supplied to a gas. The work

done by the gas is 210 J. Find the increase in internal energy.

Watch Video Solution

https://dl.doubtnut.com/l/_dgjOmPd6JDoX
https://dl.doubtnut.com/l/_O9ibtsNZid33
https://dl.doubtnut.com/l/_9Q2QZA6cjPGa


69. An ideal gasin a cylinder is compressed adiabatically to one-

third its original volume. During the processif 45 J of work is

done on the gas by the compressing agent, what is the change

in internal energy?

Watch Video Solution

70. Derive an expression for e�ciency of Carnot cycle.

Watch Video Solution

71. Derive an expression for work done in adiabatic process.

Watch Video Solution

https://dl.doubtnut.com/l/_toKJwziwDz6Y
https://dl.doubtnut.com/l/_QHve4PDvJUrG
https://dl.doubtnut.com/l/_xRVl2qtuC91M


72. Explain the working of a refrigerator with energy �ow

diagram?

Watch Video Solution

73. A Carnot engine absorbs 1000 J of heat from a reservoir at

 and rejects 600 J of heat during each cycle.Calculatethe

temperature of the sink

Watch Video Solution

127∘C

74. A Carnot engine absorbs 1000 J of heat from a reservoir at

 and rejects 600 J of heat during each cycle.Calculatethe

amount of the useful work done during each cycle.

Watch Video Solution

127∘C

https://dl.doubtnut.com/l/_JSz2Yh2cnGnj
https://dl.doubtnut.com/l/_MBgjzHOOBvdC
https://dl.doubtnut.com/l/_sKxYTApVctmL


75. What isthe process modi�cation in sterling cycle compared

to Carnot.

Watch Video Solution

76. what are the uses of sterling cycle.

Watch Video Solution

https://dl.doubtnut.com/l/_sKxYTApVctmL
https://dl.doubtnut.com/l/_n3Lxj0myP0nT
https://dl.doubtnut.com/l/_sismsApBZ6f1

