
PHYSICS

BOOKS - SURA PHYSICS (TAMIL ENGLISH)

KINETIC THEORY OF GASES

Mcq

1. A particle of mass m is moving with speed u in a direction

which makes  with respect to x axis. It undergoes elastic

collision with the wall. What is the change in momentum in x

and y direction? 

A. 

60∘

Δpx = − mu, Δpy = 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_nePkdJKTsM4L


B. 

C. 

D. 

Answer: A

View Text Solution

Δpx = − 2mu, Δpy = 0

Δpx = 0, Δpy = mu

Δpx = mu, Δpy = 0

2. A sample of ideal gas is at equilibrium. Which of the

following quantity is zero?

A. rms speed

B. average speed

C. average velocity

D. most probable speed

https://dl.doubtnut.com/l/_nePkdJKTsM4L
https://dl.doubtnut.com/l/_PV99Zmz5vyeL


Answer: C

Watch Video Solution

3. An ideal gas is maintained at constant pressure. If the

temperature of an ideal gas increases from 100K to 1000K then

the rms speed of the gas molecules

A. increases by 5 times

B. increases by  times

C. remains same

D. increases by  times

Answer: B

Watch Video Solution

√10

√7

https://dl.doubtnut.com/l/_PV99Zmz5vyeL
https://dl.doubtnut.com/l/_JfB0JLPpSBEj


4. Two identically sized rooms A and B are connected by an

open door. If the room A is air conditioned such that its

temperature is  lesser than room B, which room has more

air in it?

A. Room A

B. Room B

C. Both room has same air

D. Cannot be determined

Answer: A

Watch Video Solution

4∘

https://dl.doubtnut.com/l/_Yh5pyZvEqi8x


5. The average translational kinetic energy of gas molecules

depends on

A. number of moles and T

B. only on T

C. P and T

D. P only

Answer: A

Watch Video Solution

6. If the internal energy of an ideal gas U and volume V are

doubled, then the pressure of the gas :

A. doubles

https://dl.doubtnut.com/l/_fGmmxALCf2Mg
https://dl.doubtnut.com/l/_FqlxqPl0NWjW


B. remains same

C. halves

D. quadruples

Answer: B

Watch Video Solution

7. The ratio  for a gas mixture consisting of 8 g of

helium and 16 g of oxygen is

A. 

B. 

C. 

D. 

γ =
CP

CV

23

15

15

23

27
17

17
27

https://dl.doubtnut.com/l/_FqlxqPl0NWjW
https://dl.doubtnut.com/l/_ekdowkbrskdx


Answer: C

Watch Video Solution

8. A container has one mole of monoatomic ideal gas. Each

molecule has f degrees of freedom. What is the ratio of

A. f

B. 

C. 

D. 

Answer: D

Watch Video Solution

γ =
CP

CV

f

2

f

f + 2

f + 2

f

https://dl.doubtnut.com/l/_ekdowkbrskdx
https://dl.doubtnut.com/l/_45bEQ48B2xXH


9. If the temperature and pressure of a gas is doubled the

mean free path of the gas molecules

A. remains same

B. doubled

C. tripled

D. quadrapoled

Answer: A

Watch Video Solution

10. Which of the following shows the correct relationship

between the perssure and density of an ideal gas constant

temperature ?

https://dl.doubtnut.com/l/_xZxk4fMPcmmC
https://dl.doubtnut.com/l/_CD8DhVgJNrEf


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

11. A sample of gas consists of  moles of monoatomic

molecules,  moles of diatomic molecules and  moles of

linear triatomic molecules. The gas is kept at high

temperature. What is the total number of degrees of freedom?

A. 

B. 

μ1

μ2 μ3

[3μ1 + 7(μ2 + μ3)]NA

[3μ1 + 7μ2 + 6μ3]NA

https://dl.doubtnut.com/l/_CD8DhVgJNrEf
https://dl.doubtnut.com/l/_t957efJyPK0s


C. 

D. 

Answer: A

Watch Video Solution

[7μ1 + 3(μ2 + μ3)]NA

[3μ1 + 6(μ2 + μ3)]NA

12. If  and  denote the speci�c heats of nitrogen gas per

unit mass at constant pressure and constant volume

respectively, then

A. 

B. 

C. 

D. 

SP SV

SP − SV = 28R

SP − SV = R/28

SP − SV = R/14

SP − SV = R

https://dl.doubtnut.com/l/_t957efJyPK0s
https://dl.doubtnut.com/l/_UQ8DXQYbyxBd


Answer: B

Watch Video Solution

13. Which of the following gases will have least rms speed at a

given temperature?

A. Hydrogen

B. Nitrogen

C. Oxygen

D. Carbon dioxide

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_UQ8DXQYbyxBd
https://dl.doubtnut.com/l/_QVFH8uegduX0
https://dl.doubtnut.com/l/_m1dYuPHLibr9


14. For a given gas molecule at a �xed temperature , the area

under the Maxwell - Boltzmann distribution curve is equal to :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

PV

kT

kT

PV

P

NkT

PV

15. The following graph represents the pressure versus number

density for ideal gas at two di�erent temperatures  and .

The graph implies 

T1 T2

https://dl.doubtnut.com/l/_m1dYuPHLibr9
https://dl.doubtnut.com/l/_zVt6dx2UWYzN


Short Answer Question

A. 

B. 

C. 

D. Cannot be determined

Answer: B

View Text Solution

T1 = T2

T1 > T2

T1 < T2

1. What is the microscopic origin of pressure?

Watch Video Solution

https://dl.doubtnut.com/l/_zVt6dx2UWYzN
https://dl.doubtnut.com/l/_3GNMesvnjV8t


2. What is the K.E per mircroscopic origin of temperature?

Watch Video Solution

3. Why moon has no atmosphere?

Watch Video Solution

4. Write the expression for rms speed, average speed and most

probable speed of a gas molecule.

Watch Video Solution

5. What is the relation between the average kinetic energy and

pressure?

https://dl.doubtnut.com/l/_xNYQ14sdgisn
https://dl.doubtnut.com/l/_web2hB1sSsT1
https://dl.doubtnut.com/l/_vBHIVrQ01tAL
https://dl.doubtnut.com/l/_kX53YzLKD82l


Watch Video Solution

6. De�ne the term degrees of freedom.

Watch Video Solution

7. State the law of equipartition of energy.

Watch Video Solution

8. De�ne mean free path and write down its expression.

Watch Video Solution

https://dl.doubtnut.com/l/_kX53YzLKD82l
https://dl.doubtnut.com/l/_BXSPp786AfE8
https://dl.doubtnut.com/l/_jqA7ReE5KDGh
https://dl.doubtnut.com/l/_tMaQnnfH9I2d


9. Deduce Charles's law based on kinetic theory.

Watch Video Solution

10. Deduce Boyle's law based on kinetic theory.

Watch Video Solution

11. Deduce Avogadro's law based on kinetic theory.

Watch Video Solution

12. List the factors a�ecting the mean free path.

Watch Video Solution

https://dl.doubtnut.com/l/_gYS6QwxfJc4X
https://dl.doubtnut.com/l/_678jbNAIEayI
https://dl.doubtnut.com/l/_E9gFcZ4N8a6m
https://dl.doubtnut.com/l/_Kn97vsUrCyPv


13. What is the reason for Brownian motion?

Watch Video Solution

14. Derive an expansions for the work done in one cycle during

adiabatic expansion.

Watch Video Solution

15. State and explain Boyle's law.

Watch Video Solution

16. State and explain Charle's law.

Watch Video Solution

https://dl.doubtnut.com/l/_f4kO9Dr4UMYC
https://dl.doubtnut.com/l/_4i2hqAAbWPUB
https://dl.doubtnut.com/l/_9H4Wv4zwafzl
https://dl.doubtnut.com/l/_9PmZPh3fXgBk


Watch Video Solution

17. State and derive the perfect or ideal gas equation.

Watch Video Solution

18. De�ne and derive Boltzmann constant.

Watch Video Solution

19. What is an ideal gas? Why do the real gases show

deviations from ideal behaviour?

Watch Video Solution

https://dl.doubtnut.com/l/_9PmZPh3fXgBk
https://dl.doubtnut.com/l/_svsKViHyf96s
https://dl.doubtnut.com/l/_6iatZJDRMViP
https://dl.doubtnut.com/l/_YQbEdt3m5fun


Long Answer Question

20. Write down the postulates of kinetic theory of gases.

Watch Video Solution

21. Give the kinetic interpretation of temperature.

Watch Video Solution

22. List the factors a�ecting the mean free path.

Watch Video Solution

https://dl.doubtnut.com/l/_Sz4Q7JziHcSZ
https://dl.doubtnut.com/l/_6jbCQ8JhAbVV
https://dl.doubtnut.com/l/_EBdwnsw9bCLz


1. Write down the postulates of kinetic theory of gases.

Watch Video Solution

2. Derive the expression pressure exerted by the gas on the

walls of the container.

Watch Video Solution

3. Explain in detail the kinetic interpretation of temperature .

Watch Video Solution

4. Describe the total degrees of freedom for monoatomic

molecule, diatomic molecule and triatomic molecule.

https://dl.doubtnut.com/l/_hvblvPR3XdHk
https://dl.doubtnut.com/l/_NRNfihsjQg7P
https://dl.doubtnut.com/l/_F2YWrnOiMPBE
https://dl.doubtnut.com/l/_KJVQnguu4Sq1


Watch Video Solution

5. Derive the ratio of two speci�c heat capacities of

monoatomic, diatomic and triatomic molecules.

Watch Video Solution

6. Explain in detail the Maxwell Boltzmann distribution

function.

Watch Video Solution

7. Derive the expression for mean free path of the gas.

Watch Video Solution

https://dl.doubtnut.com/l/_KJVQnguu4Sq1
https://dl.doubtnut.com/l/_M6EkuWgEPNeW
https://dl.doubtnut.com/l/_67GxlTl4wG48
https://dl.doubtnut.com/l/_TMMKdO8LahqX


8. Describe the Brownian motion.

Watch Video Solution

9. Derive Mayer's relation for an ideal gas.

Watch Video Solution

10. State Newton's law of cooling verify with an experiment.

Watch Video Solution

11. Explain postulates of the kinetic theory of gases.

Watch Video Solution

https://dl.doubtnut.com/l/_WXAFoyMsF8Fb
https://dl.doubtnut.com/l/_5tiKLsn0H89t
https://dl.doubtnut.com/l/_SzdWvE7xitfa
https://dl.doubtnut.com/l/_lp7HEffQlZ4e


Numerical Problems

1. A fresh air is composed of ntirogen  and oxygen 

. Find the rms speed of  at .

Watch Video Solution

N2(78 % )

O2(21 % ) N2 and O2 20∘C

2. If the rms speed of methane gas in the Jupiter's atmosphere

is , show that the surface temperature of Jupiter is

sub-zero.

Watch Video Solution

471.8ms− 1

3. Calculate the temperature at which the rms velocity of a gas

triples its value at S.T.P. [T1 = 273K]

https://dl.doubtnut.com/l/_D81gdSytOjKv
https://dl.doubtnut.com/l/_785CGDaNjp16
https://dl.doubtnut.com/l/_EmzxHGDX1oCc


Watch Video Solution

4. A gas is at temperature  and pressure 

. What is the number of molecules per  if

Boltzmann's constant is 

Watch Video Solution

80∘C

5 × 10− 10Nm− 2 m3

1.38 × 10− 23JK − 1

5. If  oxygen molecules per second strike  of wall at an

angle of  with the normal when moving at a speed of 

, �nd the pressure exerted on the wall. (mass of 

 atom = )

Watch Video Solution

1020 4cm2

30∘

2 × 103ms− 1

1O2 2.67 × 10− 26kg

https://dl.doubtnut.com/l/_EmzxHGDX1oCc
https://dl.doubtnut.com/l/_ebvES0RHK2TN
https://dl.doubtnut.com/l/_2hdvd0SzmFGR


6. During an adiabatic process, the pressure of a gas is found

to be proportional to the cube of its absolute temperature the

ratio  for the gas is

Watch Video Solution

Cp

Cv

7. Calculate the mean free path of air molecules at STP. The

diameter of  and  is about 

Watch Video Solution

N2 O2 3 × 10− 10m

8. A gas made of a mixture of 2 moles of oxygen and 4 moles of

argon at temperature T. Calculate the energy of the gas in

terms of RT. Neglect the vibrational modes.

Watch Video Solution

https://dl.doubtnut.com/l/_7wu9uUfytWB6
https://dl.doubtnut.com/l/_oKEeotbXslPQ
https://dl.doubtnut.com/l/_CIAsIKbTWwlW


9. Estimate the total number of air molecules in a room of

capacity  at a temperature of .

Watch Video Solution

25m3 27∘C

10. From a certain apparatus, the di�usion rate of hydrogen

has an average value of . The di�usion of another

gas under the same condition is measured to have an average

rate of . Identify the gas.

Watch Video Solution

28.7cm3 /s

7.2cm3 /s

11. An air bubble of volume  rises from the bottom of a

lake 40 m deep at a temperature of . To what volume

1.0cm3

12∘C

https://dl.doubtnut.com/l/_CIAsIKbTWwlW
https://dl.doubtnut.com/l/_Nbd8gAdI7mLY
https://dl.doubtnut.com/l/_KDQpmxZZFvtu
https://dl.doubtnut.com/l/_qmQxvgYzCJb4


does it grow when it reaches the surface which is at a

temperature of ?

Watch Video Solution

35∘C

12. One mole of a monoatomic gas is mixed with three moles of

a diatomic gas. What is the molecules speci�c heat of the

mixture at constant volume? 

Watch Video Solution

[8.31/mol− 1K − 1]

13. Equal masses of  and  gases are supplied equal

amount of heat. Which gas will undergo a greater temperature

rise and why?

Watch Video Solution

O2 He

https://dl.doubtnut.com/l/_qmQxvgYzCJb4
https://dl.doubtnut.com/l/_7FUclX2I8zht
https://dl.doubtnut.com/l/_9JNm2YTi08x2


14. At what temperature the rms speed of oxygen atom equal

to rms speed of helium gas atom at ? 

Atomic mass of helium = 4 

Atomic mass of oxygen = 32

Watch Video Solution

−10∘C

15. Estimate the total number of molecules inclusive of oxygen,

nitrogen, water vapour and other constituents in a room of

capacity  at a temperature of  and 1 atmosphere

pressure.

Watch Video Solution

30m3 30∘C

https://dl.doubtnut.com/l/_chobKiHh6011
https://dl.doubtnut.com/l/_qWFF1hz5jpcC


Additional Questions Multiple Choice Questions

16. Motor volume is occupied 1 mole of any (ideal) gas at

standard temperature and pressure. Show that it is 22.4 litres.

Watch Video Solution

1. Kinetic theory explains the behavior

A. of solids and liquid Based on the idea that the gas

consists of rapidly vibrating atoms or molecules

B. of gases based on the idea that the gas consists of

rapidly moving atoms or molecules

https://dl.doubtnut.com/l/_hDPGe0IhmfRe
https://dl.doubtnut.com/l/_OgZpZka570FT


C. of solids based on the idea that the solid consists of

rapidly vibrating atoms or molecules

D. of liquid based on the idea that the liquid consist of

rapidly moving atoms or molecules

Answer: B

Watch Video Solution

2. Kinetic theory

A. Correctly explains speci�c heat capacities of many liquid

B. correctly explains speci�c heat capacities of many gases

C. correctly explains speci�c heat capacities of many solids

https://dl.doubtnut.com/l/_OgZpZka570FT
https://dl.doubtnut.com/l/_cX5v1suovJ3S


D. correctly explains speci�c heat capacities of many super

cooled liquid

Answer: B

Watch Video Solution

3. The average distance a molecule can travel without colliding

is called

A. mean free distance

B. mean free path

C. mean free length

D. mean free motion

Answer: B

https://dl.doubtnut.com/l/_cX5v1suovJ3S
https://dl.doubtnut.com/l/_0QmHrgw6hTtc


Watch Video Solution

4. In dynamic equilibrium, molecules of gas collide and change

their speeds during the collision

A. but the average properties vary

B. but the average properties constant

C. but the peak properties constant

D. but the rms properties constant

Answer: B

Watch Video Solution

5. The perfect gas equation can be written as

https://dl.doubtnut.com/l/_0QmHrgw6hTtc
https://dl.doubtnut.com/l/_dIk51zmffXNR
https://dl.doubtnut.com/l/_rf7BNED9tmjI


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

PV = μRT

PV = μR

PV = RT

P = uRTV

6. According to Dalton's law of partial pressures:

A. total pressure of a mixture of gases is the sum of factors

in virtual pressure

B. total pressure of a mixture of ideal gases is the

di�erence partial pressure

https://dl.doubtnut.com/l/_rf7BNED9tmjI
https://dl.doubtnut.com/l/_Ml3jGd3MaXCx


C. total pressure of a mixture of gases is the sum of

pressures

D. total pressure of a mixture of non reacting gases is the

sum of partial pressure

Answer: D

Watch Video Solution

7. If there are n no. of molecules per unit volume and m is the

mass of each,  is the x - component of velocity pressure can

be written as,

A. 

B. 

Vx

P = nmV 2
x

P = 2nmV 2
x

https://dl.doubtnut.com/l/_Ml3jGd3MaXCx
https://dl.doubtnut.com/l/_N0bnd6AVnFWB


C. 

D. 

Answer: A

Watch Video Solution

P = mV 2
x

P = nV 2
x

8. The average K.E of a molecule.

A. is inversely proportional to the molecular mass of the

gas

B. is inversely proportional to the absolute temperature

mass of the gas

C. is directly proportional to the absolute temperature

mass of the gas

https://dl.doubtnut.com/l/_N0bnd6AVnFWB
https://dl.doubtnut.com/l/_uzTNPzcqW2rJ


D. is not dependent on absolute temperature of the gas

Answer: B

Watch Video Solution

9. In ideal gas is expanding such that  = constant. The

coe�cient of volume expansion of the gas is.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

PT 2

1

T

2

T

3

T

4
T

https://dl.doubtnut.com/l/_uzTNPzcqW2rJ
https://dl.doubtnut.com/l/_osvK80ZqWlZk


10. When the distance between the two atoms becomes ,

then the inter atomic force will be,

A. Zero

B. In�nity

C. Negative constant

D. Positive constant

Answer: A

Watch Video Solution

γ0

11. Moving with uniform speed. The temperature of the gas

molecules inside will

https://dl.doubtnut.com/l/_osvK80ZqWlZk
https://dl.doubtnut.com/l/_fkOPXqPGomde
https://dl.doubtnut.com/l/_1DiklnYmeqnQ


A. increase

B. decrease

C. remains the same

D. decrease for some, while increases for others.

Answer: C

Watch Video Solution

12. During an adiabatic process, the pressure of a gas is found

to be proportional to the cube of its absolute temperature the

ratio  for the gas is

A. 

B. 2

Cp

Cv

4
3

https://dl.doubtnut.com/l/_1DiklnYmeqnQ
https://dl.doubtnut.com/l/_pxEjTYWNL6T7


C. 

D. 

Answer: D

Watch Video Solution

5

3

3

2

13. The gas having average speed four times as that of 

(molecular mass 64) is

A. He (molecular mass 64)

B.  (molecular mass 4)

C.  (molecular mass 32)

D.  (molecular mass 16)

Answer: A

SO2

O2

M2

CH4

https://dl.doubtnut.com/l/_pxEjTYWNL6T7
https://dl.doubtnut.com/l/_C7TG7D2fRzW4


Watch Video Solution

14. The ratio of the vapour densities of two gases at a given

temperature is . The ratio of the  velocity of their

molecules is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9: 8 rrms

3: 2√2

2√2: 3

9: 8

8: 9

https://dl.doubtnut.com/l/_C7TG7D2fRzW4
https://dl.doubtnut.com/l/_iQiijp1fB53f


15. In an adiabatic change, the pressure and temperature of a

monoatomic gas are related as , where C equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

p × T C

2

5

5

2

3

5

5

3

16. Gas exerts pressure on the walls of the container

A. gas has weight

https://dl.doubtnut.com/l/_G8GwHmpHmN5E
https://dl.doubtnut.com/l/_OGxHt10MefZC


B. gas molecules have momentum

C. gas molecule collide with each other

D. gas molecules collide with the walls of the container

Answer: D

Watch Video Solution

17. The slope at any point on the curve in PV graph for a gas is

 involving the reaction

A. 

B. 

C. 

D. 

gn

= −
dp

p

dV

V

= −
dp

V

dV

P

=
dp

p

dV

V

=
dp

V

dV

p

https://dl.doubtnut.com/l/_OGxHt10MefZC
https://dl.doubtnut.com/l/_Cgk31CjLYP7w


Answer: A

Watch Video Solution

18. The temperature is changed from  to . Find

ratio of K.E. of molecules at two temperature.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

27∘C 327∘C

3: 2

2: 3

1: 2

2: 1

https://dl.doubtnut.com/l/_Cgk31CjLYP7w
https://dl.doubtnut.com/l/_5fZEOS9uYTYY
https://dl.doubtnut.com/l/_AmTxADOXELIz


Match The Following

19. At which of the following temperature would be molecules

of gas have twice the average K.E they have at ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20∘C

40∘C

80∘C

586∘C

313∘C

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


1. 

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

(1) Mono atomic molecules (a) Nitrogen

(2) Diatomic molecules (b) Sulphur dioxide

(3) Linear Triatomic molecules (c) Argon

(4) Non-linear triatomic molecules (d) CO2

(1) (2) (3) (4)

c a d b

(1) (2) (3) (4)

d a b c

(1) (2) (3) (4)

b c d a

(1) (2) (3) (4)

b d c a

https://dl.doubtnut.com/l/_FZigYDbfcua2


2. 

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

(1) Mono atomic molecule (a) 1.33

(2) Diatomic molecule (Normal temperature) (b) 1.67

(3) Linear triatomic molecule (c) 1.40

(4) Non-linear triatomic molecule (d) 1.28

(1) (2) (3) (4)

b d c a

(1) (2) (3) (4)

c d b a

(1) (2) (3) (4)

b c d a

(1) (2) (3) (4)

c b a d

https://dl.doubtnut.com/l/_dMQhaGv9IzAt


Fill In The Blanks

3. 

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

(1) The rms speed of gas molecules (a) 1.41√

(2) The average speed of gas molecules (b) 1.28

(3) The most probable speed of gas molecules (c) 1.73√

(4) Diatomic molecules (High temperature) (d) 1.60√

KT
m

KT
m

KT
m

(1) (2) (3) (4)

b d c a

(1) (2) (3) (4)

d a c b

(1) (2) (3) (4)

b c d a

(1) (2) (3) (4)

c d a b

https://dl.doubtnut.com/l/_aoXMOh68jq8s


1. Kinetic theory explains________parameters like temperature,

pressure.

A. microscopic

B. macroscopic

C. thermal

D. mechanical

Answer: B

Watch Video Solution

2. The pressure exerted on the walls of gas container is due

to_________imparted by the gas molecule on the walls.

A. collision

https://dl.doubtnut.com/l/_TD07QYxIlUUh
https://dl.doubtnut.com/l/_EAsVWZzT2wFz


B. momentum

C. kinetic energy

D. force

Answer: B

Watch Video Solution

3. Pressure, P =

A. 

B. 

C. 

D. 

Answer: C

m
¯̄¯
v21

3

nmv̄
1

3

nm
¯̄¯
v21

3

nm
¯̄¯
v21

2

https://dl.doubtnut.com/l/_EAsVWZzT2wFz
https://dl.doubtnut.com/l/_yO0vUaohp8Xj


Watch Video Solution

4. The rms speed of gas molecules =________.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
KT

m

√
2KT
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1.73√
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√
3KT
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5. The most probable speed of gas molecules is________.

https://dl.doubtnut.com/l/_yO0vUaohp8Xj
https://dl.doubtnut.com/l/_eWivAWhcOQuI
https://dl.doubtnut.com/l/_IxqtFGw1SWVE


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution
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6. The mean free path is directly proportional to________.

A. pressure

B. size of molecule

C. temperature

D. velocity

https://dl.doubtnut.com/l/_IxqtFGw1SWVE
https://dl.doubtnut.com/l/_via9k6IAtzfU


Answer: C

Watch Video Solution

7. The Brownian motion explained by Albert Einstein is based

on________.

A. Theory of relativity

B. Theory of gases

C. Kinetic theory

D. Prevost's theory

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_via9k6IAtzfU
https://dl.doubtnut.com/l/_B3QglwQ6dEht
https://dl.doubtnut.com/l/_pJhixXdHL6YW


8. The ratio of and  for diatomic molecule at normal

temperature is________.

A. 1.4

B. 1.28

C. 1.33

D. 1.67

Answer: A

Watch Video Solution

CP CV

9. For a triatomic molecule (non-liner type) Degree of freedom,

'f' is________.

A. 7

https://dl.doubtnut.com/l/_pJhixXdHL6YW
https://dl.doubtnut.com/l/_NvPIs7X7kdlz


B. 6

C. 3

D. 5

Answer: B

Watch Video Solution

10. The average kinetic energy of sample of gas is equally

distributed to all the degrees of freedom. It is called________.

A. Law of conservation of energy

B. Newton's law of colling

C. Law of equipartition of energy

D. Maxwell - Boltzmann distribution

https://dl.doubtnut.com/l/_NvPIs7X7kdlz
https://dl.doubtnut.com/l/_oa5ESAmcXYEF


Choose The Odd One Out

Answer: C

Watch Video Solution

1. CHOOSE THE ODD ONE OUT:

A. rms speed of gas molecules

B. mono atomic molecule

C. diatomic molecule

D. triatomic molecule

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_oa5ESAmcXYEF
https://dl.doubtnut.com/l/_c61XSsd4GRDz


2. CHOOSE THE ODD ONE OUT:

A. Helium

B. Neon

C. Argon

D. Iron

Answer: D

Watch Video Solution

3. CHOOSE THE ODD ONE OUT:

A. Brownian Motion

B. Robert Brown

https://dl.doubtnut.com/l/_uEBOYLhCysIs
https://dl.doubtnut.com/l/_7oa9RfRJkpRo


C. Kinetic Theory

D. Avogadro Number

Answer: D

Watch Video Solution

4. CHOOSE THE CORRECT PAIR :

A. Rms speed of gas molecules - 

B. Triatomic molecule - 1.40

C. Degree of freedom - 

D. Pressure - 

Answer: c

Watch Video Solution

1.41√
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m
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2
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2

https://dl.doubtnut.com/l/_7oa9RfRJkpRo
https://dl.doubtnut.com/l/_NQO39fnzbFuH


5. CHOOSE THE INCORRECT PAIR :

A. Robert Brown - Albert Einstern

B. Law of Equipartition of energy - 

C. Mean free path - 

D. Brownian Motion - Zig-zag motion

Answer: c

Watch Video Solution

kT
1

2

1

nπλ2

6. CHOOSE THE INCORRECT PAIR :

A. Kinetic Theory - Microscopic Origin

https://dl.doubtnut.com/l/_NQO39fnzbFuH
https://dl.doubtnut.com/l/_SYNH5GXJcRV5
https://dl.doubtnut.com/l/_iUjWvNk4Q4Sx


Assertion Reason

B. Mean free path - Proportional to temperature

C. Average K.E./ molecule - Independent of nature of

molecule

D. Pressure -  of Internal energy/unit volume

Answer: d

Watch Video Solution

3

2

1. Assertion : Brownian Motion explained by Albert Einstein is

based on Kinetic theory. 

Reason : Brownian motion proves the reality of atoms of

molecules.

https://dl.doubtnut.com/l/_iUjWvNk4Q4Sx
https://dl.doubtnut.com/l/_8jTxoYgx7fi8


A. Assertion and Reason are correct and Reason is correct

explanation of Assertion

B. Assertion and Reason are true but Reason is the false

explanation of the Assertion

C. Assertion is true but Reason is false

D. Assertion is false but Reason is true

Answer: a

Watch Video Solution

2. Assertion : Since the Root mean square speed of hydrogen is

much leaser than that of nitrogen, it escapes easily from

Earth's atmosphere. 

Reason : Internal energy of ideal gas.  NkT.U =
1

2

https://dl.doubtnut.com/l/_8jTxoYgx7fi8
https://dl.doubtnut.com/l/_ofUZJIRirPVy


Choose The Correct Or Incorrect Statements

A. Assertion and Reason are correct and Reason is correct

explanation of Assertion

B. Assertion and Reason are true but Reason is the false

explanation of the Assertion

C. Assertion is true but Reason is false

D. Assertion is false but Reason is true

Answer: d

Watch Video Solution

1. (I) The ratio of molar speci�c heat of constant pressure and

constant volume of a gas is k. 

https://dl.doubtnut.com/l/_ofUZJIRirPVy
https://dl.doubtnut.com/l/_cxrqAgof8uSq


(II) The mean free path is inversely proportional to the

pressure of the molecule too. 

Which one is incorrect statement?

A. I only

B. II only

C. Both are correct

D. None

Answer: A

Watch Video Solution

2. (I) The number of gas molecules in the range of speed V to V

+ dV is given by Brownian motion. 

https://dl.doubtnut.com/l/_cxrqAgof8uSq
https://dl.doubtnut.com/l/_SJQGvmdmR5Ts


(II) For a mono atomic molecule degree of freedom f = 3. 

Which one is incorrect statement?

A. I only

B. II only

C. Both are correct

D. None

Answer: A

Watch Video Solution

3. (I) The Brownian motion is explained by Albert Einstein

based on Newton's law of cooling. 

(II) Brownian Motion proves the reality of atoms and

https://dl.doubtnut.com/l/_SJQGvmdmR5Ts
https://dl.doubtnut.com/l/_4sxlhXZZjJnZ


molecules. 

Which one is correct statement?

A. I only

B. II only

C. Both are correct

D. None

Answer: B

Watch Video Solution

4. (I) The rms speed of gas molecules is   

(II)  is largest and  is the best.  

Which one is incorrect statement?

1.60√
KT

m

Vrms Vmp

https://dl.doubtnut.com/l/_4sxlhXZZjJnZ
https://dl.doubtnut.com/l/_lDch359bo6aG


Very Short Answer Questions

A. I only

B. II only

C. Both are correct

D. None

Answer: A

Watch Video Solution

1. Mention the di�erent ways of increasing the number of

molecular collision? Per unit time in a gas.

Watch Video Solution

https://dl.doubtnut.com/l/_lDch359bo6aG
https://dl.doubtnut.com/l/_WaXP3kuEe4Fb
https://dl.doubtnut.com/l/_ZiB2jtvbOYUK


2. On reducing the volume of the gas at constant temperature,

the pressure of the gas increases. Explain on kinetic theory.

Watch Video Solution

3. What are the factors which e�ect Brownian motion?

Watch Video Solution

4. On which factors does the average K.E. of gas molecules

depend?

Watch Video Solution

https://dl.doubtnut.com/l/_ZiB2jtvbOYUK
https://dl.doubtnut.com/l/_jEgX9wSdByqQ
https://dl.doubtnut.com/l/_1HU3Btq2L2uU


5. What type of motion is associated with the molecule of a

gas?

Watch Video Solution

6. What is meant by rms speed of the molecules of a gas? Is

rms speed same as the average speed?

Watch Video Solution

7. At what temperature does all molecular motion cease?

Watch Video Solution

https://dl.doubtnut.com/l/_7v9bB8GXex4Z
https://dl.doubtnut.com/l/_3p7A1NqAhmcO
https://dl.doubtnut.com/l/_ZD3NC3IYsY8l


8. At a  temperature equal masses of monoatomic &

diatomic gases are supplied equal quantities of heat. Which of

the two gases will su�er a larger temperature rise?

Watch Video Solution

gn

9. De�ne evaporation

Watch Video Solution

10. Why does evaporation ause cooling?

Watch Video Solution

https://dl.doubtnut.com/l/_VbJ8jHDtvAwi
https://dl.doubtnut.com/l/_rwkENRY6Fw7i
https://dl.doubtnut.com/l/_9r2wFCGJHONa


11. Although the velocity of air molecule is nearly 0.5 km/s, yet

the smell of scent spreads at a much slower rate. Why?

Watch Video Solution

12. What is an ideal gas? (or) What is perfect gas?

Watch Video Solution

13. De�ne RMS speed.

Watch Video Solution

14. State Avogadro's law.

Watch Video Solution

https://dl.doubtnut.com/l/_jbVGXBLLxI0s
https://dl.doubtnut.com/l/_Y6swFazZDrcW
https://dl.doubtnut.com/l/_GZnKLU9redXS
https://dl.doubtnut.com/l/_GTlyeXvpudNy


Creative Questions Hots

Watch Video Solution

15. De�ne the term degrees of freedom.

Watch Video Solution

1. When a gas is heated, its temperature increases. Explain it

on the basis of kinetic theory of gases.

Watch Video Solution

2. A box contains equal number of molecules of hydrogen and

oxygen. If there is a �ne hole in the box, then which gas will

https://dl.doubtnut.com/l/_GTlyeXvpudNy
https://dl.doubtnut.com/l/_b57Aip0GYxdu
https://dl.doubtnut.com/l/_5TzWiBFMNMR7
https://dl.doubtnut.com/l/_zAotNWBGgNjr


leak rapidly ? Why ?

Watch Video Solution

3. Mention the di�erent ways of increasing the number of

molecular collision? Per unit time in a gas.

Watch Video Solution

4. In the upper part of the atmosphere the kinetic temperature

of air is of the order of 1000 K, even then one feels severe cold

there. Why?

View Text Solution

https://dl.doubtnut.com/l/_zAotNWBGgNjr
https://dl.doubtnut.com/l/_0g8wrxo02eeZ
https://dl.doubtnut.com/l/_vXYTxj5tr4BE


Value Based Questions

5. 0.014 kg of ntirogen is enclosed in a vessel at a temperature

of . How much heat has to be transferred to double the

rms speed of its molecules.

Watch Video Solution

27∘C

6. At what temperature is the rms Speed of an atom in an

argon gas cylinder equal to the rms speed of a helium gas

atom at ? [Atomic mass of Ar = 39.90, He = 4.04]

Watch Video Solution

−20∘C

https://dl.doubtnut.com/l/_d9bXRE9tYGEn
https://dl.doubtnut.com/l/_bMhOVxq6MEFJ


1. Sameer and Rameez went to Thirupathi during holidy time.

They found more crowd even though they have to wait to see

God, in queue. Went the crowd started to move, the place was

so hot and temperature does not fall. Every one was sweating

and got caught in this congested situation. Why it is hot

whenever we are in a crowd? 

(i) What is internal energy of a system. Give an expression?

Watch Video Solution

2. Sameer and Rameez went to Thirupathi during holidy time.

They found more crowd even though they have to wait to see

God, in queue. Went the crowd started to move, the place was

so hot and temperature does not fall. Every one was sweating

and got caught in this congested situation. Why it is hot

https://dl.doubtnut.com/l/_e7pCXk4zSB5O
https://dl.doubtnut.com/l/_yWRnGvbv8opr


whenever we are in a crowd? 

(i) What is internal energy of a system. Give an expression?

Watch Video Solution

3. In a private school a physics teacher was asked by her

student how to understand �rst law of thermodynamics in an

easier way by using hints or any examples. The teacher was

also thinking for a long time and when she was taking classes

for  standard students about Einstein's photoelectric

equation, she was striked with an idea for clearing doubt of

her  std students. Can you guess her idea?  

(i) De�ne degrees of freedom?

View Text Solution

12th

11th

https://dl.doubtnut.com/l/_yWRnGvbv8opr
https://dl.doubtnut.com/l/_ZzZPGpcIiUID


4. In a private school a physics teacher was asked by her

student how to understand �rst law of thermodynamics in an

easier way by using hints or any examples. The teacher was

also thinking for a long time and when she was taking classes

for  standard students about Einstein's photoelectric

equation, she was striked with an idea for clearing doubt of

her  std students. Can you guess her idea?  

(ii) Derive and Give expression for  for

Monoatomic molecule.

View Text Solution

12th

11th

CP − CV &' γ'

https://dl.doubtnut.com/l/_DWs5mr0CaiM6

