
PHYSICS

BOOKS - CHETANA PUBLICATION

Kinetic Theory of Gases and Radiation

Example

1. State Boyle's Law?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_wnUAhCZ1kNU0


2. State Charle's Law.

Watch Video Solution

3. State Gay Lussac's Law.

Watch Video Solution

4. What is equation of state for a gas.

Watch Video Solution

https://dl.doubtnut.com/l/_ZCf497bEjBXZ
https://dl.doubtnut.com/l/_df0lRMKTmznH
https://dl.doubtnut.com/l/_NmSBtHMwJuC7


5. What is Avogadro's number?

Watch Video Solution

6. What is a mole.

Watch Video Solution

7. How do you get ideal gas equation from the

gas laws?

Watch Video Solution

https://dl.doubtnut.com/l/_qxPxOl5HVhCe
https://dl.doubtnut.com/l/_Mw9pfNq5N20A
https://dl.doubtnut.com/l/_qRjR1386gwaH


8. 16 gm of oxygen occupy  at . If

the universal gas constant is , �nd

the pressure exerted by it. (molecular weight

of oxygen = 32).

Watch Video Solution

0.025m3 27∘C

8.4J /molK

9. Using ideal gas equation, determine the

value of R (Given that one gram of molecule of

gas at N.T.P. occupies 22.4 litre).

https://dl.doubtnut.com/l/_qRjR1386gwaH
https://dl.doubtnut.com/l/_KqJGnDHglUJo
https://dl.doubtnut.com/l/_xuADAQeF8M3a


Watch Video Solution

10. Determine the pressure of 4 gm of

hydrogen occupying 16 litres of volume at

 ( , molecular weight

of hydrogen = 2)

Watch Video Solution

10∘C R = 8.315J /molK

11. Write ideal gas equation for a mass of 7g of

nitrogen gas. (M = 28 for nitrogen)

Watch Video Solution

https://dl.doubtnut.com/l/_xuADAQeF8M3a
https://dl.doubtnut.com/l/_T0uNvAFeFlPL
https://dl.doubtnut.com/l/_gTJAVjuqqled


12. What is an ideal gas?

Watch Video Solution

13. Does an ideal gas exist in reality?

Watch Video Solution

14. What is a real gas.

Watch Video Solution

https://dl.doubtnut.com/l/_gTJAVjuqqled
https://dl.doubtnut.com/l/_fGfV8GtIBkgs
https://dl.doubtnut.com/l/_WbSQbqttDa0A
https://dl.doubtnut.com/l/_A9lKfJg1tvBP


15. How is a real gas di�erent from an ideal

gas.

Watch Video Solution

16. State the conditions under which the real

gas behaves like an ideal gas

Watch Video Solution

https://dl.doubtnut.com/l/_A9lKfJg1tvBP
https://dl.doubtnut.com/l/_EWctt0pHX79N
https://dl.doubtnut.com/l/_264ux7UMLbFe


17. What is the e�ect of size of the molecule of

a real gas, as against the ideal gas comprising

point particles or the properties of the gas.

Watch Video Solution

18. What are the three main assumptions

which explain the behaviour of gases?

Watch Video Solution

https://dl.doubtnut.com/l/_gDQSwhzUegxD
https://dl.doubtnut.com/l/_2akCkLQhR8Cx


19. What are the properties of gases?

Watch Video Solution

20. State Avogadros hypothesis.

Watch Video Solution

21. State basic assumptions of kinetic theory of

gases.

Watch Video Solution

https://dl.doubtnut.com/l/_5LNxwxaWSkLe
https://dl.doubtnut.com/l/_nKWA5fKdxYSF
https://dl.doubtnut.com/l/_gkO5LQeeqG8p


22. De�ne:- Free path.

Watch Video Solution

23. De�ne:- Mean free path.

Watch Video Solution

24. How is mean free path related to density of

the gas.

https://dl.doubtnut.com/l/_gkO5LQeeqG8p
https://dl.doubtnut.com/l/_yQzjLFui0g3W
https://dl.doubtnut.com/l/_7XpzVF5811iA
https://dl.doubtnut.com/l/_OvEv2kfzLTE0


Watch Video Solution

25. How is mean free path related to the size

of the molecule.

Watch Video Solution

26. State the expression of mean free path and

state the terms involved.

Watch Video Solution

https://dl.doubtnut.com/l/_OvEv2kfzLTE0
https://dl.doubtnut.com/l/_K2FOLN0xBeST
https://dl.doubtnut.com/l/_NYkcuHoBaKbG
https://dl.doubtnut.com/l/_fM4hX1d0yn7W


27. How does the pressure of the gas a�ect

the mean free path.

Watch Video Solution

28. How are articles coated with metal �lms.

Watch Video Solution

29. 0btain the mean free path of nitrogen

molecule at  and 1.0 atm pressure. The0∘C

https://dl.doubtnut.com/l/_fM4hX1d0yn7W
https://dl.doubtnut.com/l/_BEfpAza55uq8
https://dl.doubtnut.com/l/_qvcvoOUuGzmt


molecular diameter of nitrogen is 324 pm

(assume that the gas is ideal).

Watch Video Solution

30. Derive an expression for pressure exerted

by the gas on the basis of kinetic theory of

gases.

Watch Video Solution

https://dl.doubtnut.com/l/_qvcvoOUuGzmt
https://dl.doubtnut.com/l/_fpu327HDeuY2


31. On the basis of kinetic theory of gases,

derive an expression for the pressure exerted

by the gas in an enclosed vessel.

Watch Video Solution

32. De�ne the following terms.- Mean velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_Oz5cne4E2Ksw
https://dl.doubtnut.com/l/_NwWucIT1M66Q


33. De�ne the following terms:-Mean square

velocity.

Watch Video Solution

34. De�ne the following terms.- Root mean

square velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_tRTc1utkpSap
https://dl.doubtnut.com/l/_26aaXm0pvCKF


35. Explain on the basis of kinetic theory of

gases, how the pressure of the gas changes if

its volume is reduced at constant

temperature.

Watch Video Solution

36. State and deduce Boyle's law on the basis

of M kinetic theory of gases.

Watch Video Solution

https://dl.doubtnut.com/l/_ixyevIDN83tQ
https://dl.doubtnut.com/l/_OZsXnE4JWWag
https://dl.doubtnut.com/l/_Tk4YEZ51YuOA


37. Show that R.M.S. velocity of gas molecule is

directly proportional to the square root of its

absolute temperature.

Watch Video Solution

38. Derive an expression for KE and KE per unit

volume of gas using the expression for

pressure exerted by the gas.

Watch Video Solution

https://dl.doubtnut.com/l/_Tk4YEZ51YuOA
https://dl.doubtnut.com/l/_TlxpgFHJxDh6
https://dl.doubtnut.com/l/_BhM4dgOzQnR7


39. Show that average kinetic energy per unit

volume of the gas is .

Watch Video Solution

P
3

2

40. Derive an expression for:- Kinetic energy

per mole or kilomole

Watch Video Solution

41. Derive an expression for:- Kinetic energy

per molecule

https://dl.doubtnut.com/l/_BhM4dgOzQnR7
https://dl.doubtnut.com/l/_F0nx3Z4WprLa
https://dl.doubtnut.com/l/_gJn58mLea7x9


Watch Video Solution

42. Derive an expression for:- Kinetic energy

per unit mass

Watch Video Solution

43. Show that kinetic energy per unit mass of a

gas is .

Watch Video Solution

3
P

2ρ

https://dl.doubtnut.com/l/_gJn58mLea7x9
https://dl.doubtnut.com/l/_Y4NC2fTLJlwv
https://dl.doubtnut.com/l/_61uS4BG7CPx7
https://dl.doubtnut.com/l/_V6YuGywLgVLy


44. The velocities of �ve molecules are ,

, ,  and , respectively,

Find the mean velocity, mean square velocity

and root mean square velocity of the

molecule.

Watch Video Solution

2m/s

3m/s 4m/s 5m/s 6m/s

45. Find r.m.s velocity of three molecules

having velocities , , .

Watch Video Solution

10km/s 20km/s 30km/s

https://dl.doubtnut.com/l/_V6YuGywLgVLy
https://dl.doubtnut.com/l/_zNKeqHCDHfNF


46. Find R.M.S. velocity of  molecules at

N.T.P. (density of

)

Watch Video Solution

H2

H2 = 0.09kg/m3, P = 105N /m2

47. Find number of molecules in  of

oxygen at N.T.P., if mass of oxygen molecules is

 and R.M.S. velocity of oxygen

molecules at N.T.P. is . (Take pressure

at N.T.P.= )

1cm3

5.28 × 10− 28kg

426m/s

105N /m2

https://dl.doubtnut.com/l/_89E0HCXWxoKs
https://dl.doubtnut.com/l/_Pq0wc2E0Eir2


Watch Video Solution

48. At what temperature will nitrogen

molecules have same R.M.S. speed as oxygen

molecules at 400 K (molecular weight of

oxygen = 32, molecular weight of nitrogen =

28)

Watch Video Solution

49. If R.M.S. velocity of hydrogen molecule at

N.T.P. is , determine the R.M.S.1840m/s

https://dl.doubtnut.com/l/_Pq0wc2E0Eir2
https://dl.doubtnut.com/l/_95lAZEy5X0Uj
https://dl.doubtnut.com/l/_EuzSjZJFsvFt


velocity of oxygen molecule at N.T.P. (molecular

weight of hydrogen and oxygen are 2 and 32,

respectively).

Watch Video Solution

50. Calculate R.M.S. speed of oxygen molecules

at  (density of oxygen at N.T.P. = 

 and one atmospheric pressure =

).

Watch Video Solution

227∘C

1.429kg/m3

1.013 × 105N /m2

https://dl.doubtnut.com/l/_EuzSjZJFsvFt
https://dl.doubtnut.com/l/_3wSImBR1BCVR
https://dl.doubtnut.com/l/_eGhbx5WEKET2


51. Find the KE:- per cm3

Watch Video Solution

52. Find the KE :- per mole.

Watch Video Solution

53. Find the KE:- per gm,

Watch Video Solution

https://dl.doubtnut.com/l/_eGhbx5WEKET2
https://dl.doubtnut.com/l/_iXs8xPGipPXS
https://dl.doubtnut.com/l/_WFgaILyI6Nrn
https://dl.doubtnut.com/l/_9KDDUnDE7J22


54. Find the KE:- per molecule of nitrogen at

N.T.P.(molecular weight of  = 28, Normal

pressure = 76 cm of mercury, density of

mercury , g = ,

Avogadro's number , R = 

, molecular weight of

nitrogen = 31).

Watch Video Solution

N2

1.36gm/cm2 980cm/s2

6.023 × 1023

8.314 × 107erg/molk

55. The kinetic energy of 1 kg of oxygen at 300

K is . Find kinetic energy of 4 kg1.356 × 106J

https://dl.doubtnut.com/l/_9KDDUnDE7J22
https://dl.doubtnut.com/l/_O3MDxRCHDZsH


of oxygen at 400 K.

Watch Video Solution

56. Calculate average molecular kinetic

energy:- per kilomole.

Watch Video Solution

57. Calculate average molecular kinetic

energy:- per kilogram of oxygen at  (R =27∘C

https://dl.doubtnut.com/l/_O3MDxRCHDZsH
https://dl.doubtnut.com/l/_dr1YUopDhRQf
https://dl.doubtnut.com/l/_qybEX5l5bsBs


8320 J/k mole K, Avogadro s number

 molecule/K mole.

Watch Video Solution

6.02 × 1027

58. Calculate kinetic energy of 10 gm of Argon

molecule at . (R =  mole K,

Atomic weight of Argon = 40)

Watch Video Solution

127∘C 8320J /K

https://dl.doubtnut.com/l/_qybEX5l5bsBs
https://dl.doubtnut.com/l/_CRNh8OMhNpSs


59. Determine the pressure of oxygen at 

if the density of oxygen at N.T.P.=

and R.M.S. speed of the molecules at N.T.P. =

.

Watch Video Solution

0∘C

1.44kg/m3

456.4m/s

60. If the R.M.S. velocity of oxygen molecules at

N.T.P. is , determine the R.M.S. velocity

of hydrogen molecule at N.T.P. (molecular

460m/s

https://dl.doubtnut.com/l/_RWzvvrRQWuOD
https://dl.doubtnut.com/l/_rz8dgqSOgWeZ


weight of  = 32, molecular weight of

hydrogen = 2).

Watch Video Solution

O2

61. At what temperature can R.M.S. velocity of

gas be doubled its value at N.T.P.?

Watch Video Solution

62. If the density of oxygen is  at a

pressure of , �nd the R.M.S. velocity

1.44kg/m3

105N /m2

https://dl.doubtnut.com/l/_rz8dgqSOgWeZ
https://dl.doubtnut.com/l/_75h2f6YdYXrP
https://dl.doubtnut.com/l/_SOxku3pNWxZE


of oxygen molecules.

Watch Video Solution

63. Calculate the ratio of mean square speeds

of molecules of a gas at 30 k and 120 k.

Watch Video Solution

64. A gas in a cylinder is at pressure P. If the

masses of all the molecules are made one

https://dl.doubtnut.com/l/_SOxku3pNWxZE
https://dl.doubtnut.com/l/_nvTI44WzAgxn
https://dl.doubtnut.com/l/_RYny0SOisTrA


third of their original value and their speeds

are doubled, then �nd the resultant pressure.

Watch Video Solution

65. Show that rms velocity of an oxygen

molecule is  times that of a sulphur dioxide

molecule at S.T.P.

Watch Video Solution

√2

https://dl.doubtnut.com/l/_RYny0SOisTrA
https://dl.doubtnut.com/l/_AG1LDOwuHsL9


66. At what temperature will oxygen molecules

have some rms speed as helium molecules at

STP (molecular masses of oxygen and helium

are 32 and 4 respectively)

Watch Video Solution

67. Compare the rms speed of hydrogen

molecule at  with rms speed of oxygen

molecules at  given that molecular

127∘C

27∘C

https://dl.doubtnut.com/l/_gwmSmVZlTPcQ
https://dl.doubtnut.com/l/_KyN7fnIV6d79


masses of hydrogen and oxygen are 2 and 32

respectively.

Watch Video Solution

68. Find the KE of 5 litres of a gas at STP given

standard pressure is .

Watch Video Solution

1.013 × 105N /m2

69. Calculate average molecular kinetic

energy:- per kilomole.

https://dl.doubtnut.com/l/_KyN7fnIV6d79
https://dl.doubtnut.com/l/_OvM4au18hGUf
https://dl.doubtnut.com/l/_QCowcSFOkefi


Watch Video Solution

70. Calculate the average molecular kinetic

energy : per kg molecule of oxygen at 127 ∘ C,

given that the molecular weight of oxygen is

32, R = 8.31 J m o l ^ -1 K − 1 , and Avogadros

number N A   is 6.02×10 23 molecules mol −1 .

Watch Video Solution

https://dl.doubtnut.com/l/_QCowcSFOkefi
https://dl.doubtnut.com/l/_focMv1ormLDO


71. Calculate the average molecular K.E:- per

molecule of oxygen at  given that

molecular weight =32,   

, , 

Watch Video Solution

127∘C

R = 8.31J mol− 1 K − 1

NA = 6.02 × 1023 T = 127∘C

72. At 300 K, what is the rms speed of Helium

atom? [mass of He atom is 4u, 1u =

, = 

Watch Video Solution

1.66 × 10− 27kg kB 1.38 × 10− 23J /K

https://dl.doubtnut.com/l/_on2KUk5MF7lU
https://dl.doubtnut.com/l/_k2nGM19wtzhR


73. Two vessels A and B are �lled with same

gas where volume, temperature and pressure

in vessel A is twice the volume, temperature

and pressure in vessel B. Calculate the ratio of

number of molecules of gas in vessel A to that

in vessel B.

Watch Video Solution

74. Explain Maxwell distribution of molecular

speeds with necessary graph.

https://dl.doubtnut.com/l/_k2nGM19wtzhR
https://dl.doubtnut.com/l/_JoGSmcTMjYUE
https://dl.doubtnut.com/l/_RrPY5JhUDsgW


Watch Video Solution

75. State and explain law of equipartition of

energy.

Watch Video Solution

76. De�ne degree of freedom of a system.

Watch Video Solution

https://dl.doubtnut.com/l/_RrPY5JhUDsgW
https://dl.doubtnut.com/l/_qzsWT7umsK0A
https://dl.doubtnut.com/l/_oPbf9RNzfAjM


77. What do you mean by number of degrees

of freedom?

Watch Video Solution

78. Name two monoatomic gases.

Watch Video Solution

79. Name two diatomic gases.

Watch Video Solution

https://dl.doubtnut.com/l/_8FoNumPu4nnS
https://dl.doubtnut.com/l/_fouJyQJpw99r
https://dl.doubtnut.com/l/_s2zqRTVDQbNi


80. Name a polyatomic gas.

Watch Video Solution

81. Discuss the number of degrees of freedom

of:- Monoatomic gases

Watch Video Solution

https://dl.doubtnut.com/l/_s2zqRTVDQbNi
https://dl.doubtnut.com/l/_ug52RHyaZtmd
https://dl.doubtnut.com/l/_FmiQxQFacPIO


82. Discuss the number of degrees of freedom

of:- Diatomic gases

Watch Video Solution

83. Discuss the number of degrees of freedom

of:- Polyatomic gases.

Watch Video Solution

84. De�ne Speci�c Heat Capacity.

https://dl.doubtnut.com/l/_Izwr6ewFmeUB
https://dl.doubtnut.com/l/_PQYVIuBz4bVP
https://dl.doubtnut.com/l/_nFp2U2dIf4px


Watch Video Solution

85. De�ne and explain speci�c heat.

Watch Video Solution

86. Why do we consider two speci�c heats heat

for a gas?

Watch Video Solution

https://dl.doubtnut.com/l/_nFp2U2dIf4px
https://dl.doubtnut.com/l/_lixCGQEoCVJQ
https://dl.doubtnut.com/l/_zbEte12SVsQL


87. Why is  > ?

Watch Video Solution

Cp Cv

88. State Mayer's Relation in terms of molar

speci�c heats.

Watch Video Solution

89. Write Mayer's relation in terms of principal

speci�c heats.

https://dl.doubtnut.com/l/_goXmFZV02pWo
https://dl.doubtnut.com/l/_b4jyPP4K0V0V
https://dl.doubtnut.com/l/_H4VCHYd3CfzN


Watch Video Solution

90. Derive Mayer's relation.

Watch Video Solution

91. Given the values of the two principal

speci�c heats,    and 

   for the hydrogen

gas, �nd the value of J if the universal gas

constant   .

SP = 3400 cal kg− 1K − 1

Sv = 2400 cal kg− 1K − 1

R = 8300 J kg− 1K − 1

https://dl.doubtnut.com/l/_H4VCHYd3CfzN
https://dl.doubtnut.com/l/_KfMX9ZQfaGZ7
https://dl.doubtnut.com/l/_YdcD3k2sCWvR


Watch Video Solution

92. The di�erence between the two molar

speci�c heats of a gas is . If

the ratio of the two speci�c heats is 1.65.

Calculate the two molar speci�c heats.

Watch Video Solution

8000Jkg− 1K − 1

93. Explain the method to determine speci�c

heat capacity of a monoatomic gas by using

law of equipartition of energy.

https://dl.doubtnut.com/l/_YdcD3k2sCWvR
https://dl.doubtnut.com/l/_NjloNqBErg2A
https://dl.doubtnut.com/l/_K8lRGIUyILqF


Watch Video Solution

94. Determine speci�c heat capacity of

diatomic gas by law of equipartition of energy.

Watch Video Solution

95. Determine speci�c heat capacity of

polyatomic gas by the law of equipartition of

energy.

Watch Video Solution

https://dl.doubtnut.com/l/_K8lRGIUyILqF
https://dl.doubtnut.com/l/_Kgn5Wp7urnAx
https://dl.doubtnut.com/l/_H1DSfS4R0SnQ


96. Determine speci�c heat capacity of solid by

the law of equipartition of energy.

Watch Video Solution

97. Using law of equipartition of energy,

determine speci�c heat capacity of water.

Watch Video Solution

https://dl.doubtnut.com/l/_H1DSfS4R0SnQ
https://dl.doubtnut.com/l/_NYuzjBQ5i8aZ
https://dl.doubtnut.com/l/_ETRpGz6SAgYl


98. Calculate the number of degree of freedom

associate with 4 gm of helium at N.T.P.

Watch Video Solution

99. The ratio of speci�c heats of a gas is 1.4. If

the speci�c heat at constant volume is 4.82

kcal/kmol K. Find universal gas constant.

Watch Video Solution

https://dl.doubtnut.com/l/_3LNsrEq8iCou
https://dl.doubtnut.com/l/_zGu3XUqBXgL8


100. What is heat? Which are the three modes

of transfer of heat? Explain.

Watch Video Solution

101. De�ne radiant energy and thermal

radiation.

Watch Video Solution

https://dl.doubtnut.com/l/_NAGewwMSsVhX
https://dl.doubtnut.com/l/_pfMMu4rMlIH5


102. De�ne coe�cient of absorption. Give its

S.I. unit and Dimension.

Watch Video Solution

103. De�ne coe�cient of re�ection. Give its S.I.

unit and dimension.

Watch Video Solution

https://dl.doubtnut.com/l/_E4q2NjKdHGQr
https://dl.doubtnut.com/l/_QPJ02NMsV25E


104. De�ne coe�cient of transmission. Give its

S.I. unit and dimension.

Watch Video Solution

105. Show that a + r +1=1 where symbols have

their usual meaning.

Watch Video Solution

https://dl.doubtnut.com/l/_UWOh4R2kCpwB
https://dl.doubtnut.com/l/_5Tf7O5udKPux


106. De�ne athermanous and substance

diathermanous.

Watch Video Solution

107. A substances may be athermanous or

diathermanous for certain wavelength, while

good absorber for other wavelength. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_VkjxTvZKa88i
https://dl.doubtnut.com/l/_w8Uwn4PYcVbG


108. What is perfectly black body ?

Watch Video Solution

109. Can a perfect blackbody be realized in

practice ?

Watch Video Solution

110. What acts as a perfect black body in Fery's

perfect, black body?

https://dl.doubtnut.com/l/_ZOM7aPMlclZ1
https://dl.doubtnut.com/l/_THnvfQ57DDFv
https://dl.doubtnut.com/l/_NOKqiZ3ci6wA


Watch Video Solution

111. Why is the double walled sphere in Fery's

perfect black body evacuated?

Watch Video Solution

112. Which acts as a good absorber: Black

polished surface or Black rough surface.

Watch Video Solution

https://dl.doubtnut.com/l/_NOKqiZ3ci6wA
https://dl.doubtnut.com/l/_xB3bRjmFTsRV
https://dl.doubtnut.com/l/_JoCVOgPbku4s
https://dl.doubtnut.com/l/_l66BSuRV91Ly


113. Are good absorber of heat, good emitters?

Watch Video Solution

114. Why are the inner walls of vacuum bottles

or thermoes �asks silvered?

Watch Video Solution

115. Name a substance that resembles a

perfect black body.

https://dl.doubtnut.com/l/_l66BSuRV91Ly
https://dl.doubtnut.com/l/_cVm5Rfonj0cm
https://dl.doubtnut.com/l/_asDnleuV9BTw


Watch Video Solution

116. With a neat diagram, explain the

construction Q and working of Fery's black

body.

Watch Video Solution

117. The coe�cient of absorption and

coe�cient of re�ection of a thin uniform plate

are 0.75 and 0.20, respectively. If 200 K cal of

https://dl.doubtnut.com/l/_asDnleuV9BTw
https://dl.doubtnut.com/l/_hTXwi7v8Yg1e
https://dl.doubtnut.com/l/_opwfOZvC4UBA


heat is incident on the surface of the plate,

�nd the quantity of heat transmitted.

Watch Video Solution

118. The coe�cient of absorption and

re�ection on the surface of the thin plate are

0.74 and 0.22, respectively. If 184 calories of

radiant heat is incident on the surface of the

plate, �nd the quantities of heat absorbed,

re�ected, and transmitted.

Watch Video Solution

https://dl.doubtnut.com/l/_opwfOZvC4UBA
https://dl.doubtnut.com/l/_rvlbJhxOcEwX


119. The coe�cient of absorption of heat

surface of a body is 0.68. When 100 calories of

heat is incident on the body, 27 calories are

re�ected from the surface. Find the coe�cient

of transmission of the body.

Watch Video Solution

120. If a = 0.72, r = 0.24 then what is the value

of t.

Watch Video Solution

https://dl.doubtnut.com/l/_rvlbJhxOcEwX
https://dl.doubtnut.com/l/_Ea9DrXJON2Uc
https://dl.doubtnut.com/l/_073iqsNbHl6q


121. Which body radiates heat energy at higher

rate? Hotter or cooler.

Watch Video Solution

122. Which coloured bodies re�ect most of

visible radiation? Lighter or darker.

Watch Video Solution

https://dl.doubtnut.com/l/_073iqsNbHl6q
https://dl.doubtnut.com/l/_vj2u4CDaoUQB
https://dl.doubtnut.com/l/_5qZAW0vMLjgR


123. Which coloured bodies absorb most of

visible radiation? Lighter or Darker coloured.

Watch Video Solution

124. What happens to temperature of the body

if it radiates more heat than it absorbs.

Watch Video Solution

https://dl.doubtnut.com/l/_mPjdSgABCzFw
https://dl.doubtnut.com/l/_6mCFegiMGamd


125. When is a body said to be in thermal

equilibrium?

Watch Video Solution

126. Is there any heat transfer when the body

is in thermal equilibrium with the surrounding

?

Watch Video Solution

https://dl.doubtnut.com/l/_DZeDoqLDh7w0
https://dl.doubtnut.com/l/_yxEIfC3ur4Do


127. Why does a body appear red hot where

the temperature is around 800°C.

Watch Video Solution

128. What happens to tungsten �lament when

heated to about 3000°C?

Watch Video Solution

https://dl.doubtnut.com/l/_Ai6K0vpeio0B
https://dl.doubtnut.com/l/_lODz6gDzg0CH


129. State the factor on which the heat

radiated by a body depends upon.

Watch Video Solution

130. State and explain Prevost theory of heat

exchanges.

Watch Video Solution

https://dl.doubtnut.com/l/_D9j3Aq2EyslK
https://dl.doubtnut.com/l/_4e3920PG1NcW


131. De�ne emissive power of a body. State its

unit and dimension.

Watch Video Solution

132. State the factors on which emissive power

of a body depends. What can you say about

the emissive power of perfect black body?

Watch Video Solution

https://dl.doubtnut.com/l/_bd5u2xO5CbBi
https://dl.doubtnut.com/l/_KQQCYObU4DxN


133. What is coe�cient of emission

(emissivity)?

Watch Video Solution

134. De�ne absorptive power, state its unit and

dimension.

Watch Video Solution

https://dl.doubtnut.com/l/_gBoIegCRSsfI
https://dl.doubtnut.com/l/_QqvGoRyabwAo


135. State Kirchho�'s law of radiation and give

its theoretical proof.

Watch Video Solution

136. Explain spectral distribution of black body

radiation.

Watch Video Solution

https://dl.doubtnut.com/l/_zcbPLlU1FS2W
https://dl.doubtnut.com/l/_Gzd8Ru7AbTgZ


137. The emissive power of a sphere of area

 is 0.5 kcal . What is the

amount of heat radiated by the spherical

surface in 20 seconds.

Watch Video Solution

0.02m2 s− 1m− 2

138. The energy of 6000 J is radiated in 5

minutes by a body of surface area .

Find emissive power of a body.

Watch Video Solution

100cm2

https://dl.doubtnut.com/l/_fWQW6ngCwaQb
https://dl.doubtnut.com/l/_ZByaSOodiatl


139. A metal cube of length 10 cm radiates

heat at the rate of 60 watt. Find its emissive

power of a perfectly black body at that

temperature.

Watch Video Solution

140. Brie�y explain Planck's Quantum Theory.

Watch Video Solution

https://dl.doubtnut.com/l/_ZByaSOodiatl
https://dl.doubtnut.com/l/_ByNpqmZAO5yF
https://dl.doubtnut.com/l/_aII6i9d3gyG6
https://dl.doubtnut.com/l/_YihDsT0lhl0u


141. What are red giants?

Watch Video Solution

142. State Wien’s displacement law, State its

signi�cance.

Watch Video Solution

143. Calculate the value of  for solar

radiation assuming that surface temperature

of Sun is 5800 K (b = ). In

λmax

2.897 × 10− 3mK

https://dl.doubtnut.com/l/_YihDsT0lhl0u
https://dl.doubtnut.com/l/_BgeIWs7Ar85s
https://dl.doubtnut.com/l/_d8HeAjYQIe23


which part of the electromagnetic spectrum,

does this value lie?

Watch Video Solution

144. What is the peak wavelength of radiation

emitted by a black body at temperature 

(b = )

Watch Video Solution

40∘C

2.898 × 10− 3mK

https://dl.doubtnut.com/l/_d8HeAjYQIe23
https://dl.doubtnut.com/l/_wDeJBHhs5f6d


145. Find the temperature of a black body if its

spectrum has a peak at :-  = 700 nm

(visible)

Watch Video Solution

λmax

146. Find the temperature of a black body if its

spectrum has a peak at :-  = 3 cm

(microwaves region)

Watch Video Solution

λmax

https://dl.doubtnut.com/l/_fUm0K6aeGDZC
https://dl.doubtnut.com/l/_yUZQdJ6F5di6
https://dl.doubtnut.com/l/_DbEAVH3MVhRw


147. Find the temperature of a black body if its

spectrum has a peak at :-  = 3 cm

(microwaves region)

Watch Video Solution

λmax

148. Earth's mean temperature can be

assumed to be 280K. How will the curve of

blackbody radiation look like for this

temperature? Find out , in which part of

the electromagnetic spectrum, does this value

lie?

λmax

https://dl.doubtnut.com/l/_DbEAVH3MVhRw
https://dl.doubtnut.com/l/_nCuueMF7etNY


Watch Video Solution

149. State and expain Stefan-Boltzmann law of

radiation.

Watch Video Solution

150. Using Stefan's law,obtain expression for

the rate of loss of heat by a black body in

cooler surroundings. How is this expression

modi�ed, if the body is not black?

https://dl.doubtnut.com/l/_nCuueMF7etNY
https://dl.doubtnut.com/l/_02x7kBNO6OEt
https://dl.doubtnut.com/l/_IEVqMEiZTVuF


Watch Video Solution

151. A body of surface area  and

temperature  emits 300 J of energy per

minutes.Find the emissivity.

Watch Video Solution

10cm2

727∘C

152. Compare rates of loss of heat by the body

at temperature  and .

Temperatue of surrounding is .

Watch Video Solution

527∘C 127∘C

27∘C

https://dl.doubtnut.com/l/_IEVqMEiZTVuF
https://dl.doubtnut.com/l/_hGMzvl8WGDVk
https://dl.doubtnut.com/l/_ypowWokpx0Bo


153. Find the surface area of black body

maintained at  radiating energy at the

rate of .

Watch Video Solution

127∘C

1459.2J /sec

154. A metal cube has each side of length 1 m

losses all its energy at a rate of 3000 watt. If

the emissity is 0.4, Find its temperature

(Given:a= )5.767 × 10− 8J /m2sk− 1

https://dl.doubtnut.com/l/_ypowWokpx0Bo
https://dl.doubtnut.com/l/_oxtxznTzjCUq
https://dl.doubtnut.com/l/_fvbkeymW82N9


Watch Video Solution

155. Compare the ratio of radiation of metal

sphere at  and .

Watch Video Solution

627∘C 327∘C

156. Calculate the energy radiated is one

minutes by a black body of surface area

,when it is maintained at .

Watch Video Solution

400cm2 127∘C

https://dl.doubtnut.com/l/_fvbkeymW82N9
https://dl.doubtnut.com/l/_y4jgBOza63oj
https://dl.doubtnut.com/l/_5LkOqfPgiuMv


157. A body having surface area  and

temperature of  radiates 300 J of

energy per minutes. What is its emissivity?

(Stefan's constanta )

Watch Video Solution

5cm2

727∘C

σ = 5.7 × 10− 8J /mk4

158. A �lament of an evacuated light blue has

length 10 cm, diameter 0.2mm and emissivity

0.2. Calculate the power it radiates at 2000 K (

)σ = 5.67 × 10− 8 k4J

m2

https://dl.doubtnut.com/l/_5LkOqfPgiuMv
https://dl.doubtnut.com/l/_TKfqTEpo1JuI
https://dl.doubtnut.com/l/_OJDR8NKmfV18


Watch Video Solution

159. A 100 watt �lament loses all its power by

radiation, when it is heated to a temperature

2500 K. If the diameter of the �lament is

0.2mm and emissivity of the �lament is 0.5,

�nd the length of the �lament to (

)

Watch Video Solution

σ = 5.67 × 10− 8J /m2sK4

https://dl.doubtnut.com/l/_OJDR8NKmfV18
https://dl.doubtnut.com/l/_ew83AoykXzft


160. Calculate the energy radiated in one

minute by a black body of surface area 

when it is maintained at  (

)

Watch Video Solution

100cm2

227∘C

σ = 5.67 × 10− 8 sK4J

m2

161. Calculate the energy radiated is one

minute by a blackbody of surface area 

at  ( )

Watch Video Solution

200cm2

127∘C σ = 5.7 × 10− 8Jm− 2s− 1K − 4

https://dl.doubtnut.com/l/_99uXgROO39dV
https://dl.doubtnut.com/l/_wd2lVFCCoacj


162. A 60 watt �lament lamp loses all its

energy by radiation from its surface. The

emissivity of the surface is 0.5. The area of the

surface is . Find the temperature

of the �lament ( )

Watch Video Solution

5 × 10− 5m3

σ = 5.67 × 10− 8m2s− 4K − 4

163. Compare the rate of loss of heat from a

metal sphere at  with the rate of loss of827∘C

https://dl.doubtnut.com/l/_wd2lVFCCoacj
https://dl.doubtnut.com/l/_jdnMgseLNCDL
https://dl.doubtnut.com/l/_NyowYNnb80Ff


heat from the same sphere at , if the

temperature of the surrounding is .

Watch Video Solution

427∘C

27∘C

164. Assuming that the temperature at the

surface of the Sun is 6000 K, �nd out the size

of a virtual star (in terms of the size of Sun)

whose surface temperature is 3000 K and the

power radiated by the virtual star is 25 times

the power radiated by the Sun. Treat both, the

Sun and virtual star as a blackbody.

https://dl.doubtnut.com/l/_NyowYNnb80Ff
https://dl.doubtnut.com/l/_OWs0UZzAF1gs


Watch Video Solution

165. Energy is emitted from a hole in an

electric furnace at the rate of 20W when that

temperature of the furnace is . What is

the area of the hole (

)

Watch Video Solution

727∘C

σ = 5.7 × 10− 8Js− 1m− 2K − 4

166. Compare the rates of emission of heat by

a black body maintained at  and at 727∘C

https://dl.doubtnut.com/l/_OWs0UZzAF1gs
https://dl.doubtnut.com/l/_bbB2uTfMraYy
https://dl.doubtnut.com/l/_PCXtwXnBIJKS


, if the black bodies are surrounded by

an enclosure (black) at . What would be

the ratio of their rates of loss of heat.

Watch Video Solution

227∘C

27∘C

167. A small blackened solid copper sphere of

radius 2.5cm is placed in an evaculated

chamber. The temperature of the chamber is

maintained at . At what rate energy

must be supplied to the copper sphere to

maintain its temperature at . (

100∘C

110∘C

https://dl.doubtnut.com/l/_PCXtwXnBIJKS
https://dl.doubtnut.com/l/_gvf0yoTpYzTX


Exercise

) Treat

sphere as black body.

Watch Video Solution

σ = 5.76 × 10− 8Js− 1m− 2K − 4

1. 16 gm of oxygen occupied  at .

It the universal gas constant is .

Find the pressure exerted by it. (molecular

weight of oxygen = 32)

Watch Video Solution

0.025m3 27∘C

8.311J /molK

https://dl.doubtnut.com/l/_gvf0yoTpYzTX
https://dl.doubtnut.com/l/_YH8oG3IIhls6


2. A cylinder �lled with hydrogen gas at 500 K

exerts a pressure of 4 atoms. If hydrogen is

replaced by equal mass of helium, at same

temperature, what will be pressure exerted by

helium and relative number of molecules of

hydrogen and helium.

Watch Video Solution

3. The velocities of three molecules of a gas

are ,  and , respectively. Find2m/s 3m/s 4m/s

https://dl.doubtnut.com/l/_YH8oG3IIhls6
https://dl.doubtnut.com/l/_TIcl62UlUroy
https://dl.doubtnut.com/l/_iAGsS6FgKCGL


the mean velocity and R.M.S. velocity of the

molecule.

Watch Video Solution

4. Calculate the R.M.S. velocity of helium at

temperature  (density of helium 

, p = )

Watch Video Solution

0∘C

0.1785kg/m3 1.013 × 105N /m2

https://dl.doubtnut.com/l/_iAGsS6FgKCGL
https://dl.doubtnut.com/l/_xLIwfxaSA1br


5. At what temperature can the R.M.S. velocity

of gas be three times its value at N.T.P.?

Watch Video Solution

6. Calculate the number of molecules in one

litre of gas at N.T.P., if mass of each molecule is

 and its R.M.S. velocity at N.T.P.

is  (P = ).

Watch Video Solution

4.55 × 10− 25kg

350m/s 105N /m2

https://dl.doubtnut.com/l/_A1u5yEsPp0Za
https://dl.doubtnut.com/l/_NxYdPv0GBvDa
https://dl.doubtnut.com/l/_3YWFeYLIIBuK


7. Find the mass of 10c.c of gas at N.T.P. if

RMS.velocity of gas molecules is (p =

)

Watch Video Solution

400m/s

1 × 105N /m2

8. Find the KE per kg of nitrogen molecule at

 (molecular weight of nitrogen = 28, R = 

).

Watch Video Solution

127∘C

8320J /Kmo ≤ K

https://dl.doubtnut.com/l/_3YWFeYLIIBuK
https://dl.doubtnut.com/l/_JwjZv9aw7xQX
https://dl.doubtnut.com/l/_Oizskv5KZa9f


9. Calculate the R.M.S. velocity of oxygen

molecule at N.T.P., if the density of oxygen at

N.T.P. is  (Given: atmospheric

pressure at N.T.P. = ).

Watch Video Solution

1.44kg/m3

1.013 × 105N /m2

10. If the R.M.S. velocity of oxygen molecules at

N.T.P. is , determine the R.M.S. velocity

of hydrogen molecules at N.T.P. (molecular

weight of oxygen = 32, molecular weight of

hydrogen = 2).

460m/s

https://dl.doubtnut.com/l/_Oizskv5KZa9f
https://dl.doubtnut.com/l/_xUDelNOprFni


Watch Video Solution

11. The ratio of molar speci�c heats of certain

gas is 1.4, if molar speci�c heat of gas at

constant volume is ,

�nd universal gas constant.

Watch Video Solution

4.965Kcal/Kmo ≤ K

12. Compare the R.M.S. velocity of hydrogen

molecules at 400 K with R.M.S. velocity of

oxygen molecules at 900 K. (Molecular weight

https://dl.doubtnut.com/l/_xUDelNOprFni
https://dl.doubtnut.com/l/_sUVRsTel7keq
https://dl.doubtnut.com/l/_yIt8JrtbrO2w


of hydrogen = 2, molecular weight of oxygen =

32)

Watch Video Solution

13. Radiant energy is incident on the body at a

rate of . If coe�cient of emission

of a body is 0.9 and coe�cient of re�ection is

0.06. Find the radiant energy:- absorbed.

Watch Video Solution

1500J / min

https://dl.doubtnut.com/l/_yIt8JrtbrO2w
https://dl.doubtnut.com/l/_7TB198YkZ0gZ


14. Radiant energy is incident on the body at a

rate of . If coe�cient of emission

of a body is 0.9 and coe�cient of re�ection is

0.06. Find the radiant energy:- re�ected.

Watch Video Solution

1500J / min

15. Radiant energy is incident on the body at a

rate of . If coe�cient of emission

of a body is 0.9 and coe�cient of re�ection is

1500J / min

https://dl.doubtnut.com/l/_uHuuqzvqpQ1G
https://dl.doubtnut.com/l/_ZM1qAAUCbqqf


0.06. Find the radiant energy:- the radiant

energy transmitted by the body in 7minutes.

Watch Video Solution

16. A metal cube of each side 0.05 m long

emits 0.6k cal in 80 seconds, Calculate the

emissive power of its surface.

Watch Video Solution

https://dl.doubtnut.com/l/_ZM1qAAUCbqqf
https://dl.doubtnut.com/l/_r1a8ugVzDvUW


17. The emissive power of sphere of area

 is . What is the

amount of heat radiated by the spherical

surface in 20 seconds?

Watch Video Solution

0.02m2 0.5kcal/s − m2

18. The coe�cient of absorption of a surface is

0.6. When radiant energy is incident on the

surface at , the energy re�ected1500J / min

https://dl.doubtnut.com/l/_dfZtszEOpp15
https://dl.doubtnut.com/l/_YVTuD4uBac9d


in 5 minutes is 450 J. Find the coe�cient of

re�ection and transmission of the surface.

Watch Video Solution

19. Assuming that the sun radiates as a black

body, calculate the energy radiated per minute

by unit area of its surface. Surface

temperature of the sun =  and Stefan's

constant = .

Watch Video Solution

5727∘C

5.7 × 10− 8Jm− 2K − 4s− 1

https://dl.doubtnut.com/l/_YVTuD4uBac9d
https://dl.doubtnut.com/l/_0Nb2UIM9ubuT
https://dl.doubtnut.com/l/_OjNh9wJPNEeg


20. The temperature of the �laments of a

100W electric lamp is . The emissivity

of the surface of the �lament is 0.086 and its

radius is 0.5 mm. Find the length of the

�lament.  units.

Watch Video Solution

2727∘C

σ = 5.7 × 10− 8S. I.

21. A black body of mass 32g, speci�c heat =

 and area  at a temperature of 

 is kept in an enclosure maintained at .

0.1cal∘ c 8cm2

300C 0C

https://dl.doubtnut.com/l/_OjNh9wJPNEeg
https://dl.doubtnut.com/l/_GjCvcH47XBrg


If the body cools at the rate of ,

calculate Stefan’s constant. J = 4.18 joule/cal.

Watch Video Solution

0.35∘C /s

22. If the surface temperature of the sun is

assumed to be 6150 K, �nd the wave length of

maximum intensity in the sun’s radiation

taking Wien's constant .

Watch Video Solution

2.88 × 10− 3mk

https://dl.doubtnut.com/l/_GjCvcH47XBrg
https://dl.doubtnut.com/l/_KeDcnh5inybs


23. The coe�cients of re�ection and

transmission of the surface of a thin plate are

0.22 and 0.04 respectively. If 250 calories of

radiant heat is incident on the surface of the

plate, how much heat is absorted by the

surface?

Watch Video Solution

24. A metal cube of each side 2 cm long emits

0.16 kcal of heat in 100s. Calculate the emissive

https://dl.doubtnut.com/l/_SXSSxsSbZIVK
https://dl.doubtnut.com/l/_FQdYw5CzgPRo


power of the cube in joule at that

temperature. .

Watch Video Solution

J = 4200J /kcal

25. Energy is emitted from a hole in an electric

furnace at the rate of 20 watt when furnace is

at . Find the area of the hole, 

. units.

Watch Video Solution

227∘C

σ = 5.7 × 10− 8S. I

https://dl.doubtnut.com/l/_FQdYw5CzgPRo
https://dl.doubtnut.com/l/_D2PVMnmcS1JQ


26. A copper sphere has a surface area of

 and its emissivity is 0.018.

Find the energy lost by the sphere per second

when its temperature is . (

.)

Watch Video Solution

3.142 × 10− 2m2

100∘C

σ = 5.67 × 10− 8 k4W

m2

27. A metal cube has each side 2.5 cm long and

radiates . What is the emissive

power of its surface? If the emissivity of its

0.36kcal/ min

https://dl.doubtnut.com/l/_vFhseTi6t24l
https://dl.doubtnut.com/l/_9N6FTAlRGUHs


surface is 0.4, what would be the emissive

power of the cube if it were perfectly black?

Watch Video Solution

28. If  for solar radiation is ,

estimate the surface temperature of the sun.

Wien's constant, b = 0.2893 cmk.

Watch Video Solution

λm 4753A ∘

https://dl.doubtnut.com/l/_9N6FTAlRGUHs
https://dl.doubtnut.com/l/_AoTxaHWAb81J


29. Analysis of the sun's spectrum shows that

the wave length of maximum intensity is

. Taking Wien's constant as 

, �nd the surface temperature

of the sun.

Watch Video Solution

4750A ∘

2.9 × 10− 3mk

30. The coe�cient of absorption and

coe�cient of re�ection of a thin uniform plate

are 0.75 and 0.20, respectively. If 200 K cal of

https://dl.doubtnut.com/l/_CFYz4Qgl7aTe
https://dl.doubtnut.com/l/_bHK7I2LeA91a


heat is incident on the surface of the plate,

�nd the quantity of heat transmitted.

Watch Video Solution

31. Heat is incident at the rate of 10 W on an

opaque body having an emissivity of 0.8. Find

the quantity of radiant heat re�ected by it in 1

minute.

Watch Video Solution

https://dl.doubtnut.com/l/_bHK7I2LeA91a
https://dl.doubtnut.com/l/_7CcTGFmRpB1G


32. A 100 watt �lament loses all its power by

radiation when it is heated to a temperature

of 2500 K. If the diameter of the �lament is 0.2

mm and the surface emissivity of the �lament

is 0.5, �nd the length of the �lament. (Stefan's

constant )

Watch Video Solution

σ = 5.67 × 10− 8 k4W

m2

33. In an ideal gas, the molecules possess

A. only kinetic energy

https://dl.doubtnut.com/l/_Luk1MUWKMnoA
https://dl.doubtnut.com/l/_cDFURhyhWdpM


B. both kinetic energy and potential energy

C. onlt potential energy

D. neither kinetic energy nor potential

energy

Answer:

Watch Video Solution

34. The mean free path X of molecules is given

by where n is the number of molecules per

https://dl.doubtnut.com/l/_cDFURhyhWdpM
https://dl.doubtnut.com/l/_KbLiyb6ohIAu


unit volume and d is the diameter of the

molecules.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

√2

πnd2

nd21

π

πnd21

√2

πnd
1

√2

https://dl.doubtnut.com/l/_KbLiyb6ohIAu


35. If pressure of an ideal gas is decreased by

10% isothermally, then its volume will

A. decrease by 9%

B. increase by 9%

C. decrease by 10%

D. increase by 11.11%

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_uXoZrmHJSn5Y
https://dl.doubtnut.com/l/_qusNJBRwtmBa


36. If a = 0.72, r = 0.24, then the value of t is.......

A. 0.02

B. 0.04

C. 0.4

D. 0.2

Answer:

Watch Video Solution

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


37. Theratioof emissive powerof perfectly

blackbody at  and  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1327∘C 527∘C

4: 1

16: 1

2: 1

8: 1

https://dl.doubtnut.com/l/_KubW1SCr7ULf
https://dl.doubtnut.com/l/_djR4H0TJFJ8V


38. The average distance covered by a

moleculebetween two successive collision

is..........

A. free path

B. constant path

C. mean free path

D. free path per unit time

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_djR4H0TJFJ8V
https://dl.doubtnut.com/l/_NVHKDsNWE6G1


39. According to the Law of equipartition of

energy, the average K.E. of one molecule of

diatomic gas will be......

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3KbT

2

5KbT

2

3R
T

2

5R
T

2

https://dl.doubtnut.com/l/_NVHKDsNWE6G1


40. K.E. per unit volume is given by........

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

E =
3

2p

E = mv21

2

E = mv2
1

2

E = mNC 21

2

https://dl.doubtnut.com/l/_0xVMIfztF7dw


41. How is a real gas di�erent from an ideal

gas.

A. high temperature, low pressure

B. low temperature, hight pressure

C. high temperature, high pressure

D. low temperature, low pressure

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_AduaEt7JNzb7
https://dl.doubtnut.com/l/_XaYAh28boxjn


42. Mean square velocity of �ve molecules of

velocities , , , , and 

 is.......

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2m/s 3m/s 4m/s 5m/s

6m/s

10m2 /s2

18m2 /s2

20m2 /s2

15m2 /s2

https://dl.doubtnut.com/l/_XaYAh28boxjn
https://dl.doubtnut.com/l/_d6M6VRIVqJrl


43. Temperature of a gas is . Its root mean

square velocity will be double at...........

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0∘C

273∘C

1092∘C

819∘C

103∘C

https://dl.doubtnut.com/l/_d6M6VRIVqJrl


44. If K.E. is doubled, then the change in

temperature from  is.........

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

27∘C

54∘C

327∘C

273∘C

−232∘C

https://dl.doubtnut.com/l/_Ry9IWmd0ZbVO
https://dl.doubtnut.com/l/_ROl1XN6BLGeS


45. The ratio of pressure of two gases is 

and ratio of densities of two gases is......... 

A. 3 : 2 

B. 2 : 3 

C. 1 : 3 

D. 3 : 1

A. 

B. 

C. 

D. 

3: 2

3: 2

2: 3

1: 3

3: 1

https://dl.doubtnut.com/l/_ROl1XN6BLGeS


Answer:

Watch Video Solution

46. The average KE of a gas molecules at 

is . The average K.E. at 

will be.........

A. 

B. 

C. 

D. 

27∘C

6.21 × 10− 21J 227∘C

9.35 × 10− 21J

10.35 × 10− 21J

11.35 × 10− 21J

12.35 × 10− 21J

https://dl.doubtnut.com/l/_ROl1XN6BLGeS
https://dl.doubtnut.com/l/_h2iZqWFHJ6ge


Answer:

Watch Video Solution

47. Which statement is true?

A. 

B. 

C. 

D. 

Answer:

R = (γ − 1)Cv

R = (γ − 1)Cp

Cv = R(γ − 1)

Cp =
R

(γ − 1)

https://dl.doubtnut.com/l/_h2iZqWFHJ6ge
https://dl.doubtnut.com/l/_So7onYpHq5el


Watch Video Solution

48. The R.M.S. velocity of nitrogen molecules at

N.T.P is.....

A. 

B. 

C. 

D. 

Answer:

493m/s

532m/s

546m/s

33m/s

https://dl.doubtnut.com/l/_So7onYpHq5el
https://dl.doubtnut.com/l/_yfzC7z1rIQPl


Watch Video Solution

49. The temperature of gas is increased from

 to . The average KE of molecule

changes in the ratio of.....

A. 

B. 

C. 

D. 

Answer:

0∘C 273∘C

1: 4

4: 1

1: 2

2: 1

https://dl.doubtnut.com/l/_yfzC7z1rIQPl
https://dl.doubtnut.com/l/_ScMgQ6Zx36Lr


Watch Video Solution

50. The speci�c heat of ice at  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0∘C

Cp + Cv =
R

J

Cp + Cv = 0

Cp − Cv = R

Cp − Cv =
R

J

https://dl.doubtnut.com/l/_ScMgQ6Zx36Lr
https://dl.doubtnut.com/l/_GYupNTdpEzcH


51. Which of the following properties of gas

molecule is same for all ideal gases at a

particular temperature.

A. mass

B. velocity

C. momentum

D. kinetic energy

Answer:

Watch Video Solution

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


52. Meankineticenergyof

perfectgasisproportional to

A. T

B. 

C. 

D. 

Answer:

Watch Video Solution

T 2

1

T

1

T 2

https://dl.doubtnut.com/l/_4jwWX9VbZEdp
https://dl.doubtnut.com/l/_23bCKZBs0Pwp


53. The kinetic energy per molecule of

hydrogen gas at N.T.P. is........

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

6.657 × 10− 21J /mo ≤ ce–s

5.657 × 10− 21J /mo ≤ ce–s

6.657 × 10− 21J /mo ≤ ce–s

8.657 × 10− 21J /mo ≤ ce–s

https://dl.doubtnut.com/l/_23bCKZBs0Pwp


54. The ratio of speci�c heats (y) for

monoatomic gas is.......

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3

5

9

7

7
9

5

3

https://dl.doubtnut.com/l/_ZXvmI915l5fs
https://dl.doubtnut.com/l/_3RUms8McsZSR


55. The speci�c heat capacity of water is..........

A. 6R

B. 3R

C. 9R

D. 12R

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_3RUms8McsZSR


56. What is the sum of coe�cients of

absorption, re�ection, and transmission of the

body is.......

A. 0.1

B. 7

C. 1.1

D. 1

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_gEd1esx9iAeN


57. When coe�cient of transmission (t) = 0,

what type of the body is..........

A. perfect absorber

B. perfect re�ector

C. opaque body

D. perfect transparent

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_VkGW2RuvJApi
https://dl.doubtnut.com/l/_raIBTpVxZzks


58. According to Kirchho�'s law of radiation at

a temperature......... 

A. a=e 

B.   

C.   

D. Both (a) and (c)

A. a=e

B. 

C. 

D. both (a) and (c)

= e
E

Eb

= Eb

E

a

= e
E

Eb

= Eb

E

a

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


Answer:

Watch Video Solution

59. If a = 0.72, r = 0.24, then the value of t is.......

A. 0.02

B. 0.04

C. 0.4

D. 0.2

Answer:

https://dl.doubtnut.com/l/_raIBTpVxZzks
https://dl.doubtnut.com/l/_PkjkyugvEBYe


Watch Video Solution

60. The S.I. unit of Wien's constant is........ 

A.   

B.   

C.   

D. 

A. 

B. 

C. mK

cal/m2 sec

J /m2 sec

m

K

m/K

cal/m2 sec

J /m2 sec

https://dl.doubtnut.com/l/_PkjkyugvEBYe
https://dl.doubtnut.com/l/_bHqFQwYVzcJd


D. 

Answer:

Watch Video Solution

m/K

61. If the gas pressure is  dyne ,

then its K.E. per cubic cm will be........ 

A.   

B.   

C.   

D. 

6 × 105 /cm2

6 × 105erg

4 × 105erg

9 × 105erg

12 × 105erg

https://dl.doubtnut.com/l/_bHqFQwYVzcJd
https://dl.doubtnut.com/l/_cmw57IrE8AaE


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

6 × 105erg

4 × 105erg

9 × 105erg

12 × 105erg

62. The temperature of a certain gas increased

from  to , the increase in energy

is........

27∘C 127∘C

https://dl.doubtnut.com/l/_cmw57IrE8AaE
https://dl.doubtnut.com/l/_6TowBHA2sMxC


A. times initial value

B. times initial value

C. 100 times initial value

D. 27 times initial value

Answer:

Watch Video Solution

3

4

4
3

63. The light from the sun is found to have a

maximum intensity near the wavelength of

https://dl.doubtnut.com/l/_6TowBHA2sMxC
https://dl.doubtnut.com/l/_eGx8e0mPKaAG


470 nm. Assuming the surface of the sun as a

black body, the temperature of the sun is

A. 5800 K

B. 6050 K

C. 6166 K

D. 6500 K

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_eGx8e0mPKaAG


64. The temperature of an ideal gas is

increased from  to . The root

mean square velocity of its molecules becomes

A. twice

B. half

C. four times

D. one third

Answer:

Watch Video Solution

27∘C 927∘C

https://dl.doubtnut.com/l/_02sUYjAWf4bD


65. The velocities of 4 molecules are , 

,  and  respectively. What is

their mean square velocity?

A. 

B. 

C. 

D. 81/4m^2/s^2`

Answer:

Watch Video Solution

2m/s

4m/s 5m/s 6m/s

51

4
m2

s2

61

4
m2

s2

71
4

m2

s2

https://dl.doubtnut.com/l/_ERFieOw6lgUl


66. The root mean square speed of hydrogen

molecules at 300 K is . Then the root

mean square speed of oxygen molecules

having the same mass at 900 K will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1930m/s

643
m

s

836
m

s

1930

√3

1930√3

https://dl.doubtnut.com/l/_Fp4jTT89UtJm


67. A vessel contains one mole of oxygen and

one mole of hydrogen at N.T.P. What is the

ratio of the values of rms velocities of

hydrogen and oxygen molecules?

A. 

B. 

C. 

D. 

1: 16

16: 1

4: 1

1: 4

https://dl.doubtnut.com/l/_Fp4jTT89UtJm
https://dl.doubtnut.com/l/_f3KTcB2Jec7f


Answer:

Watch Video Solution

68. The number of molecules in a gram

molecule of a gas is called

A. Universal gas constant

B. Planck's constant

C. Avogadro's number

D. Boltzmann constant

https://dl.doubtnut.com/l/_f3KTcB2Jec7f
https://dl.doubtnut.com/l/_j5Zi9iKMqCcQ


Answer:

Watch Video Solution

69. The temperature of an ideal gas is

increased from  to . It the r.m.s

speed of its molecules at  is ,

then the new r.m.s speed at 600 K will be

A. 

B. 

C. 

27∘C 327∘C

27∘C 200m/s

200
m

s

200√5
m

s

200√2
m

s

https://dl.doubtnut.com/l/_j5Zi9iKMqCcQ
https://dl.doubtnut.com/l/_E7D6fyMfqdr4


D. 

Answer:

Watch Video Solution

400
m

s

70. The speed of four gas molecules are

, ,  and 

respectively. The di�erence between their

r.m.s. speed and average speed is

A. 

1km/s 3km/s 5km/s 7km/s

0.583km/s

https://dl.doubtnut.com/l/_E7D6fyMfqdr4
https://dl.doubtnut.com/l/_vtnGj3nzEtWK


B. 

C. 

D. 

Answer:

Watch Video Solution

0.438km/s

0.358k
m

s

0.638k
m

s

71. What is the density of a gas at N.T.P. if the

rms velocity of the gas molecules is ?

(Take atmospheric pressure P= )

400m/s

1 × 105N /m2

https://dl.doubtnut.com/l/_vtnGj3nzEtWK
https://dl.doubtnut.com/l/_ebPw0tk4BaHN


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

kg/m35

8

kg/m311

8

kg/m315

8

kg/m225

8

72. The r.m.s. speed of the molecules of an

enclosed gas is x. What will be the r.m.s. speed,

https://dl.doubtnut.com/l/_ebPw0tk4BaHN
https://dl.doubtnut.com/l/_gw1VX8k6tQZ9


if the pressure of the gasis doubled but the

tmeperature is kept constant?

A. x

B. 

C. 2x

D. 

Answer:

Watch Video Solution

x

2

√x

https://dl.doubtnut.com/l/_gw1VX8k6tQZ9


73. If the masses of all the molecules of a gas

are doubled and their speed are havled, then

the ratio of the �nal and initial pressures will

be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2: 1

1: 2

1: 4

4: 1

https://dl.doubtnut.com/l/_ia4dslxJxZtU


Watch Video Solution

74. At what temperature the K.E. of gas

molecules is half of that of its value at ?

A. 

B. 

C. 150 K

D. 300 K

Answer:

Watch Video Solution

27∘C

135∘C

150∘C

https://dl.doubtnut.com/l/_ia4dslxJxZtU
https://dl.doubtnut.com/l/_N4exrCtoOhA2


75. At what temperature will the average K.E.

of the hydrogen molecules be half of its value

at N.T.P.?

A. 136.5 K

B. 273 k

C. 1052 k

D. 546 k

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_N4exrCtoOhA2
https://dl.doubtnut.com/l/_gsIubs3IkJLD


76. What is the value of  , if the gas

has f degrees of freedom?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

γ =
Cp

Cv

1 +
2

f

+ f
1

2

1 +
f

2

1 +
f

2

https://dl.doubtnut.com/l/_gsIubs3IkJLD
https://dl.doubtnut.com/l/_wXgDjZqtQ39N


77. Which one of the following molecules does

not possess vibrational energy?

A. Oxygen

B. Nitrogen

C. Argon

D. 

Answer:

Watch Video Solution

CO2

https://dl.doubtnut.com/l/_iZgVYa5qSuXl
https://dl.doubtnut.com/l/_wQWpjyf7ouFv


78. What is the mean energy per molecule for

a polyatomic gas with n degrees of freedom?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

nK
T

N

3K
T

2

nK N
T

2

nK
T

2

https://dl.doubtnut.com/l/_wQWpjyf7ouFv


79. For an ideal gas_______

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

> 1

< 1

= 1

≥ 1

https://dl.doubtnut.com/l/_uxVcjbVE9zyi


80. When a black body is heated, it emits heat

radiations of

A. Infrared wavelengths

B. Ultraviolet wavelengths

C. All wavelengths

D. A particular wavelength

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_KhrCyp19flHo
https://dl.doubtnut.com/l/_fGFfEpz2J7A2


81. A black body at a temperature of 

radiates heat at a rate of . At a

temperature of , the rate of heat

radiated per unit area will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

227∘C

5cal/cm2s

727∘C

80cal/cm2s

500cal/cm2s

100cal/cm2s

250cal/cm2s

https://dl.doubtnut.com/l/_fGFfEpz2J7A2


82. If the temperature of the sun is doubled,

the rate of energy received on earth will be

increased by a factor

A. 2

B. 4

C. 16

D. 8

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_fGFfEpz2J7A2
https://dl.doubtnut.com/l/_5toIrr4SwJZ3


83. The dimensional formula for Stefan's

constant is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

M 0L0T − 2K − 4

M 1L1T − 2K − 2

M 1L0T − 3K − 4

M 0L2T − 3K − 3

https://dl.doubtnut.com/l/_5toIrr4SwJZ3
https://dl.doubtnut.com/l/_veVzGHBVlHYe


84. A sphere, a cube and a thin circular plate

all made of the same material and having the

same mass are initially heated to a

temperature of . Which one of these

cools faster?

A. Circular plate

B. Sphere

C. Cube

D. All will cool at the same rate

Answer:

300∘C

https://dl.doubtnut.com/l/_Sm7qi2M5J6QF


Watch Video Solution

85. If a black body is heated from  to 

, then the ratio of the radiation emitted

by the body at the two temperatures will be

A. 

B. 

C. 

D. 

Answer:

27∘C

927∘C

1: 4

1: 16

1: 256

1: 64

https://dl.doubtnut.com/l/_Sm7qi2M5J6QF
https://dl.doubtnut.com/l/_g9HYZTUI2ykU


Watch Video Solution

86. The ratio of the wavelength of emission

corresponding to the maximum emission in

the spectrum of a black body heated to

temperatures 1000 K and 2000 K respectively

is

A. 

B. 

C. 

1

4

1

2

4: 1

https://dl.doubtnut.com/l/_g9HYZTUI2ykU
https://dl.doubtnut.com/l/_lqpLcUUk9k6L


D. 

Answer:

Watch Video Solution

2: 1

87. If the temperature of a black body is

doubled, the frequency at which the spectral

intensity becomes maximum will be

A. doubled

B. halved

https://dl.doubtnut.com/l/_lqpLcUUk9k6L
https://dl.doubtnut.com/l/_gmwTEpHN2suU


C. unchanged

D. quadrupled

Answer:

Watch Video Solution

88. The phenomenon of black body radiation

was explained satisfactorily by

A. kinetic theory

B. classical theory

https://dl.doubtnut.com/l/_gmwTEpHN2suU
https://dl.doubtnut.com/l/_UNbqUE7I8YQ7


C. quantum theory

D. theory of relativity

Answer:

Watch Video Solution

89. The maximum wavelength of radiation

emitted at 1500K is . The maximum

wavelength of radiation emitted at 2500 K will

be

5μm

https://dl.doubtnut.com/l/_UNbqUE7I8YQ7
https://dl.doubtnut.com/l/_380FTIhjPPR3


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2μm

3μm

4μm

10μm

90. The maximum wavelength of radiation

emitted by a black body at  is Am.

What is its maximum wavelength at ?

1227∘C

2227∘C

https://dl.doubtnut.com/l/_380FTIhjPPR3
https://dl.doubtnut.com/l/_bLabgHKEZkFv


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

λ
m

2

λ
m

3

λm
3

5

λm
9

25

91. The temperature of a black body is

gradually increased. The colour of the body

will change from

https://dl.doubtnut.com/l/_bLabgHKEZkFv
https://dl.doubtnut.com/l/_Juw2u5Gvs9cF


A. White-green-red

B. Red-yellow-blue

C. Red-violet-yellow

D. Yellow-green-red

Answer:

Watch Video Solution

92. The surface temperature of a black body is

1200 K. What is the wavelength corresponding

https://dl.doubtnut.com/l/_Juw2u5Gvs9cF
https://dl.doubtnut.com/l/_M416ffU7oHZj


to maximum intensity of emission of radiation

if Wien's constant b = ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2.892 × 10− 3mk

2.41 × 10− 4m

2.41A

2.41μm

2.41cm

https://dl.doubtnut.com/l/_M416ffU7oHZj


93. The earth radiates in the infrared region of

the spectrum. The wavelength of the

maximum intensity of the spectrum is

correctly given by

A. Stefan's law of radiation

B. Wien's lavy

C. Rayleigh Jeans law

D. Planck's law of radiation

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_1H94oZqKxsa5


Watch Video Solution

94. Select and write the most appropriate

answer from the given alternatives for each

sub-questions:- The kinetic energy of one gram

molecule of a gas at normal temperature and

pressure is (R = )

A. 

B. 

C. 

D. 

8.31J /mol. k

0.56 × 104J

1.3 × 102J

2.7 × 102J

3.4 × 103J

https://dl.doubtnut.com/l/_1H94oZqKxsa5
https://dl.doubtnut.com/l/_9JNND9egfZvQ


Answer:

Watch Video Solution

95. Select and write the most appropriate

answer from the given alternatives for each

sub-questions:- Diathermanous surface has

A. r = 1

B. a = 1

C. t = 1

D. t = 0

https://dl.doubtnut.com/l/_9JNND9egfZvQ
https://dl.doubtnut.com/l/_8Jstzg3XVwCa


Answer:

Watch Video Solution

96. Select and write the most appropriate

answer from the given alternatives for each

sub-questions:- If the absolute temperature of

a gas is increased 3 times, the root mean

square velocity of the molecules of the gas will

be

A. 3 times

https://dl.doubtnut.com/l/_8Jstzg3XVwCa
https://dl.doubtnut.com/l/_4KgCV2D8VWd2


B. 9 times

C. 

D. 

Answer:

Watch Video Solution

√3 ×

1√3 ×

97. How many degrees of freedom are there

for a monoatomic gas?

Watch Video Solution

https://dl.doubtnut.com/l/_4KgCV2D8VWd2
https://dl.doubtnut.com/l/_AiPYF62hZqoz


98. State Mayer's Relation in terms of molar

speci�c heats.

Watch Video Solution

99. What is the value of coe�cient of

absorption for a perfect black body?

Watch Video Solution

https://dl.doubtnut.com/l/_F8SZSFToRMvq
https://dl.doubtnut.com/l/_n4XRc55HHWca


100. State Wien's displacement law. Give S.I.

unit and dimension of Wien's constant.

Watch Video Solution

101. Calculate R.M.S. velocity of helium at

temperature . (density of helium is 

, atmospheric pressure = 

).

Watch Video Solution

0∘C

0.1785kg/m3

1.013 × K5N /m2

https://dl.doubtnut.com/l/_zdEmkDARgUvP
https://dl.doubtnut.com/l/_dRGiLeWL9CUA
https://dl.doubtnut.com/l/_BF0585YobxWz


102. The coe�cient of absorption and

re�ection of thin uniform plate are 0.75 and

0.20, respectively. If 200 kcal of heat is incident

on the surface of plate, �nd the quantity of

heat transmitted.

Watch Video Solution

103. Calculate the energy radiated in 30

seconds by perfectly black sphere of

radius5cm maintained at . (Stefan's

constant 

127∘C

s = 5.7 × 10− 8J /m2sk4)

https://dl.doubtnut.com/l/_BF0585YobxWz
https://dl.doubtnut.com/l/_5Bgr5LhEr86I


Watch Video Solution

104. De�ne co-e�cient of emission state

kircho�'s law of radiation.

Watch Video Solution

105. The energy of 6000 J is radiated in 5

minutes by a body of surface area .

Find emissive power of a body.

Watch Video Solution

100cm2

https://dl.doubtnut.com/l/_5Bgr5LhEr86I
https://dl.doubtnut.com/l/_p6QX6DcyMGYT
https://dl.doubtnut.com/l/_mzP2CPfBjp1L


106. What is perfectly black body? Explain

construction and working of Fery's black body.

Watch Video Solution

107. Derive an expression for KE and KE per

unit volume of gas using the expression for

pressure exerted by the gas.

Watch Video Solution

https://dl.doubtnut.com/l/_mzP2CPfBjp1L
https://dl.doubtnut.com/l/_OJGWNzhyEKVX
https://dl.doubtnut.com/l/_VsEXkBtn193q
https://dl.doubtnut.com/l/_lN967doHFhEZ


108. At what temperature can R.M.S. velocity of

gas be doubled its value at N.T.P.?

Watch Video Solution

109. Determine the speci�c heat capacity ratio

for a diatomic gas for:- rigid molecule

Watch Video Solution

110. Show that R.M.S. velocity of a gas molecule

is directly proportional to the square roof of

https://dl.doubtnut.com/l/_lN967doHFhEZ
https://dl.doubtnut.com/l/_FFUhL5bOUCEj
https://dl.doubtnut.com/l/_HHJAbOKERkJS


its absolute temperature. Show that average

kinetic energy per unit volume of the gas is

Watch Video Solution

P
3

2

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

