
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI

ENGLISH)

KINETIC THEORY OF GASES

Examples

1. The velocity of 10 gas molecules is a

container are 2,3,3,4,4,4,5,5,7 and 10km. s− 1

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


respectively. Find out the mean velocity and

rms speed.

Watch Video Solution

2. Find out the rms speed of a gas of density

 at 76 cmHg pressure. Given density of

mercury=  and .

Watch Video Solution

2g. L− 1

13.6g. cm− 3 g = 980cm. s− 2

https://dl.doubtnut.com/l/_jxnoohRcPNxW
https://dl.doubtnut.com/l/_HhZcnd8fQwZe


3. Determine the rms speed of air molecules at

STP Given density of mercury 

density of air .

Watch Video Solution

= 13.6g. cm− 3

= 0.00129g. cm− 3

4. The rms speed of hydrogen molecules at STP

is  What is the density of

hydrogen gas?

Watch Video Solution

1.85km. s− 1

https://dl.doubtnut.com/l/_QCloyc1UiqhI
https://dl.doubtnut.com/l/_mRTQvXtVvelr
https://dl.doubtnut.com/l/_CUY0UPmHQYxP


5. Find out the rms speed of nitrogen gas

molecules at . The density of nitrogen gas

at STP=   

and density of mercury =

Watch Video Solution

0∘C

1.25g. L− 1

13.6g. cm− 3

6. Find out the ratio of the rms speeds of

hydrogen and nitrogen molecules at STP?

Watch Video Solution

https://dl.doubtnut.com/l/_CUY0UPmHQYxP
https://dl.doubtnut.com/l/_C6QbcgIb4AV0


7. At what temperature will the rms speed of

molecules of nitrogen gas be twice of that at

?

Watch Video Solution

0∘C

8. The temperature of a gas rises from  to

. Show that the rms speed of the gas

molecules would be  times its initial value at

the �nal temperature.

Watch Video Solution

27∘C

327∘C

√2

https://dl.doubtnut.com/l/_vy9Emm0zt6p4
https://dl.doubtnut.com/l/_BXz7TnioK14b


9. The rms speed of oxygen gas molecules at

STP is . Find out the same for

carbon dioxide gas molecules at STP. Given the

molecular weights of oxygen and carbon

dioxide are 32 and 44, respectively.

Watch Video Solution

4.5 × 104cm. s− 1

10. Find out the kinetic energy of 2g of

nitrogen gas at . Given 

.

Watch Video Solution

27∘C

R = 8.3 × 107erg. mol− 1K − 1

https://dl.doubtnut.com/l/_qSbqIhLfrvSm
https://dl.doubtnut.com/l/_t8UaLEL51aFB


Watch Video Solution

11. At what temperature the average kinetic

energy of the molecules of a perfect gas be

doubled than that at ?

Watch Video Solution

20∘C

12. Find out the temperature at which the

molecular rms speed of a gas would be rd its

value at .

Watch Video Solution

1

3

100∘C

https://dl.doubtnut.com/l/_t8UaLEL51aFB
https://dl.doubtnut.com/l/_JU2HCP1Mf0cv
https://dl.doubtnut.com/l/_Bci5rAWMxECB


13. The rms speed of the molecules of an ideal

gas at STP is . Find the density of

the gas,what will be the density at  IF

pressure remains the same? Given,atmospheric

pressure = .

Watch Video Solution

0.5km. s− 1

21∘C

105N. m− 2

14. Find out the energy of 1 mol of a gas and its

average molecular kinetic energy at .27∘C

https://dl.doubtnut.com/l/_Bci5rAWMxECB
https://dl.doubtnut.com/l/_AfVW5EuBP9lj
https://dl.doubtnut.com/l/_fdXgVyisA0pW


Given,  and 

.

Watch Video Solution

R = 8.3 × 107erg. mol− 1. K − 1

NA = 6.02 × 1023mol− 1

15. The average kinetic energy of a molecule in

a gas at STP is . Find out the

number of molecules per volume of the gas

Given, density of mercury .

Watch Video Solution

5.6 × 10− 14erg

= 13.6g. cm− 3

https://dl.doubtnut.com/l/_fdXgVyisA0pW
https://dl.doubtnut.com/l/_SnT4g1kQXxiU


16. Find out the temperature at which the rms

speed of nitrogen molecules will be equal to

the escape velocity from the earth's gravity.

Given,mass of a nitrogen atom =

, average radius of the

earth=6390 km,g= , Boltzman

constant 

Watch Video Solution

23.24 × 10− 24g

980cm. s− 2

= 1.37 × 10− 16erg. ∘ C − 1

17. Find out the temperature at which the

average kinetic energy of a gas molecule will be

https://dl.doubtnut.com/l/_cBedmsRPcsDA
https://dl.doubtnut.com/l/_2L4Smhp63W0R


equal to the energy gained by an electron on

acceleration across a potential di�erence of 1V,

Given Boltzman constant=

, charge of an electron = .

Watch Video Solution

1.38 × 10− 23J. K − 1

1.6 × 10− 19C

18. Find out the molecular kinetic energy of 1

mol of oxygen gas at STP, Given, molecular

weight of oxygen=32, density of oxygen at STP =

, density of mercury = .

Watch Video Solution

1.43g. L− 1 13.6g. cm− 3

https://dl.doubtnut.com/l/_2L4Smhp63W0R
https://dl.doubtnut.com/l/_LYbOvOr41AHz


19. At what temperature will the rms speed of a

hydrogen molecules be equal to that of an

oxygen molecule at ?

Watch Video Solution

47∘C

20. 0.76 g of a mixture of hydrogen and oxygen

gases has a volume of 2L temperature of 300 K

and pressure of . Find out the

individual masses of hydrogen and oxygen in

the mixture.

105N. m− 2

https://dl.doubtnut.com/l/_LYbOvOr41AHz
https://dl.doubtnut.com/l/_twjba06Vjutf
https://dl.doubtnut.com/l/_reGQASkYItXq


Watch Video Solution

21. Find out the number of molecules in a gas

of volume  at a pressure of 76 cm of

mercury. And at  Given average molecule

kinetic energy at .

Watch Video Solution

20cm3

27∘C

27∘C = 2 × 10− 14erg

22. Find the temperature at which the average

kinetic energy of a gas molecule will be equal

to the energy of a photon to 6000Angstrom

https://dl.doubtnut.com/l/_reGQASkYItXq
https://dl.doubtnut.com/l/_zpA3A4PUNYr1
https://dl.doubtnut.com/l/_QpcGQKamWNhx


radiation. Given,Boltzmann constant,

 Planck's constant, 

.

Watch Video Solution

k = 1.38 × 10− 23J. K − 1

h = 6.625 × 10− 34J. s

23. Some amount of oxygen gas contained in a

vessel has a density of . At STP.

The temperature is increased until the

pressure is doubled Neglecting the change in

volume of the vessel,�nd the rms speed of the

oxygen molecules.

W h Vid S l i

1.429kg. m− 3

https://dl.doubtnut.com/l/_QpcGQKamWNhx
https://dl.doubtnut.com/l/_bGUnbXlu3zDb


Watch Video Solution

24. Two ideal gases at absolute temperature 

and  are mixed with each other. IF the

molecular mass and the number of molecules

are  and , respectively, �nd out

the temperature of the mixture.

Watch Video Solution

T1

T2

m1, n1 m2, n2

25. 2 mol of a monatomic gas is mixed with 1

mol of a diatomic gas. Find out the value of γ

https://dl.doubtnut.com/l/_bGUnbXlu3zDb
https://dl.doubtnut.com/l/_TosTahK9oEFu
https://dl.doubtnut.com/l/_o2ojS1bzf9qa


of the mixture.

Watch Video Solution

26. The mean free path for the collision of

nitrogen molecules at STP is .

What is the mean time interval between

collisions? Given,

, molecular

mass of nitrogen=28.

Watch Video Solution

6.44 × 10− 6cm

R = 8.31 × 107erg. mol− 1. K − 1

https://dl.doubtnut.com/l/_o2ojS1bzf9qa
https://dl.doubtnut.com/l/_iFyD6h4AQD5a
https://dl.doubtnut.com/l/_vz9w2s40AsR3


27. The mass of a hydrogen molecule is

.  such molecules hit every

second on a rigid wall of area  at an angle

of  with horizontal with a velocity of 

. If the molecules are re�ected will

the same velocity,then what is the pressure

exerted on the wall?

Watch Video Solution

3.32 × 10− 27kg 1023

2cm2

45∘

103m. s− 1

28. 22g of  gas at  is mixed with 16 g

of  gas at . What will be the

CO2 27∘C

O2 37∘C

https://dl.doubtnut.com/l/_vz9w2s40AsR3
https://dl.doubtnut.com/l/_TAF0ZjRMWeDY


temperature of the mixture?

Watch Video Solution

29. A mixture of 8 g oxygen ,14 g nitrogen and

22g carbon dioxide is contained in a vessel of

volume 4L What will be the pressure of the gas

mixture if the temperature of the mixture is

?

Watch Video Solution

27∘C

https://dl.doubtnut.com/l/_TAF0ZjRMWeDY
https://dl.doubtnut.com/l/_JosLm2viedsH


30. 1 mol of He at  is mixed with 1 mol of

Ar at . Find the temperature of the gas

mixture .

Watch Video Solution

57∘C

27∘C

31. Find the minimum radius of the planet of

density  and temperature 

 which can hold  in its atmosphere.

[Given  and 

]

Watch Video Solution

5.5 × 103kg/m3

427∘C O2

G = 6.67 × 10− 11N. m− 2. kg− 2

R = 8.3J. mol− 1. K − 1

https://dl.doubtnut.com/l/_PTEtrsHdDrq9
https://dl.doubtnut.com/l/_rImJkyxoiVlR


Watch Video Solution

32. 1 mol  at temperature  at STP 

 is kept in a vessel.Find the

number of collisions the molecules

experience(in SI) per second per unit area with

the wall of the vessel. 

[Given Boltzmann constant k=

]

Watch Video Solution

O2 27∘C

(1.01 × 105 )
N

m2

1.38 × 10− 23J /K

https://dl.doubtnut.com/l/_rImJkyxoiVlR
https://dl.doubtnut.com/l/_mbvXKFmuxDBO


33. 0.014 kg  gas at  is kept in a closed

vessel. How much heat is required to double

the rms speed of the  molecules?

Watch Video Solution

N2 27∘C

N2

34. IF 2 mol of a gas at constant pressure,

requires 70 cal heat to increase its

temperature from  to , then �nd its

degrees of freedom.

Watch Video Solution

30∘C 35∘C

https://dl.doubtnut.com/l/_Tnkn12KFv6qy
https://dl.doubtnut.com/l/_bJbJP4LO9eV3


Higher Order Thinking Skills Hots Questions

1. Will the rms speed of molecules of di�erent

gases at the same temperature be the same?

Watch Video Solution

2.  of hydrogen gas and  of oxygen

gas are both at STP. Which one contains more

number of molecules?

Watch Video Solution

1cm3 1cm3

https://dl.doubtnut.com/l/_YORUMQDsdHSO
https://dl.doubtnut.com/l/_6z02VQ8FyekG


3. How does kinetic theory explain the increase

of temperature of a gas when heat is supplied

from outside?

Watch Video Solution

4. A porous container is �lled with a gas

mixture. Which gas would leak faster from the

container when it is placed in vaccum?

Watch Video Solution

https://dl.doubtnut.com/l/_vSOgKmJ3OJai
https://dl.doubtnut.com/l/_vKe13xDGtGjU
https://dl.doubtnut.com/l/_gsF53pvETuM1


5. Equal number of molecules of an ideal

monatomic and an ideal diatomic gas are at

the same temperature. Which gas will be more

heated if equal amount of heat is supplied

from outside?

Watch Video Solution

6. The motion of gas molecules ceases at the

temperature of absolute zero .Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_gsF53pvETuM1
https://dl.doubtnut.com/l/_oRcvxsIJEFoD
https://dl.doubtnut.com/l/_oxYHHcYPxMkj


7. The velocity of a gas molecule is comparable

to that of a ri�e bullet. Yet, a gas molecule

spends a much longer time than a bullet does

to travel equal distances .Explain.

View Text Solution

8. How would the rms speed of an ideal gas

change if temperature increases.

Watch Video Solution

https://dl.doubtnut.com/l/_oxYHHcYPxMkj
https://dl.doubtnut.com/l/_qh3XwrqdH8NV
https://dl.doubtnut.com/l/_NHEBRGNNLG6F


9. How would the rms speed of an ideal gas

change if density increases at constant

pressure,

Watch Video Solution

10. How would the rms speed of an ideal gas

change if density increases at constant

temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_NHEBRGNNLG6F
https://dl.doubtnut.com/l/_zhTVZbyaQHuB


11. Why does a real gas obey Boyle's law and

Charle's law at high temperature.

Watch Video Solution

12. Why does a real gas obey Boyle's law and

Charle's law at low pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_0Vht76plCE5Q
https://dl.doubtnut.com/l/_iCqq3FZCItKb


13. A gas mixture contains 1 mol each of two

di�erent gases, Would the average molecular

kinetic energy of the two gases be equal?

Would the rms speed be equal?

Watch Video Solution

14. State the condition in which a real gas

behaves as an ideal gas.

Watch Video Solution

https://dl.doubtnut.com/l/_G7yTsiqK9T93
https://dl.doubtnut.com/l/_yq73P7gIyic8
https://dl.doubtnut.com/l/_4V0DTm0j5mIA


15. For a �xed mass of a gas at constant

temperature the pressure falls when the

volume increases, and vice versa. Explain

according to the kinetic theory?

Watch Video Solution

16. For a �xed mass of a gas at constant

volume, pressure rises when temperature

increases,and vice versa Explain from the

kinetic theory.

Watch Video Solution

https://dl.doubtnut.com/l/_4V0DTm0j5mIA
https://dl.doubtnut.com/l/_zs0dMUZ3Vnus


17. Find out the molecular kinetic energy of 1

mol of an ideal gas . Is it equal for all gases?

Watch Video Solution

18. In a closed container ,the gas molecules

have a highly random motion. Yet the pressure

throughout the container is uniform at

constant temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_zs0dMUZ3Vnus
https://dl.doubtnut.com/l/_BxYVzYDvAg2Q
https://dl.doubtnut.com/l/_vFXyyFHFIbkD


19. Why does a place of wood �oating on water

have no Brownian motion?

Watch Video Solution

20. Light gases like hydrogen and helium are

very rare in the earth's atmosphere why?

Watch Video Solution

https://dl.doubtnut.com/l/_4UIxj9khrInd
https://dl.doubtnut.com/l/_Tvnj71CFpo2b


21. IF n is the number of degrees of freedom of

the molecules of an ideal gas, show that the

ratio  is .

Watch Video Solution

Cp

Cv

1 +
2

n

22. 1 mol of an ideal monatomic gas 

is mixed with 1 mol of an ideal diatomic gas

. Find the value of  for the mixture.

Watch Video Solution

(γ = )
5

3

(γ = )
7
5

γ

https://dl.doubtnut.com/l/_OCtvpkas5blM
https://dl.doubtnut.com/l/_VKGjJVtYZnHZ
https://dl.doubtnut.com/l/_cOHa5hWrFle1


23. The ratio between the speci�c heats of an

ideal gas is . Show that the number of

degrees of freedom of the gas molecules is

.

Watch Video Solution

γ

n =
2

γ − 1

24. IF the absolute temperature of a perfect

gas rises to four times its initial value estimate

the changes of molecular rms speed.

Watch Video Solution

https://dl.doubtnut.com/l/_cOHa5hWrFle1
https://dl.doubtnut.com/l/_g6V9y8p5B6dp


25. IF the absolute temperature of a perfect

gas rises to four times its initial value estimate

the changes of total kinetic energy.

Watch Video Solution

26. Some gas cylinders are kept on the running

vehicle . What will be the change it

temperature of the gas molecules inside the

cylinder?

Watch Video Solution

https://dl.doubtnut.com/l/_DBhQp4f0PkKO
https://dl.doubtnut.com/l/_w8mAirZuzExJ


27. Find the dimension of the constant a in the

van der Waals equation

.

Watch Video Solution

(p + )(V − b) = RT
a

V 2

28. Find the dimension of the constant b in the

van der Waals equation

.

Watch Video Solution

(p + )(V − b) = RT
a

V 2

https://dl.doubtnut.com/l/_12y2TJx0U8Ps
https://dl.doubtnut.com/l/_TgSMGxYY7vD1
https://dl.doubtnut.com/l/_x5ZJzPuVkR4P


29. We have a sample of a gas characterised by

p,V,T and another sample by  What

is the ratio of the number of molecules in the

two samples?

Watch Video Solution

2p, , 2T .
V

4

30. Find out the ratio between the absolute

temperature of two samples of hydrogen and

oxygen gases, if their molecules rms speed are

equal.

Watch Video Solution

https://dl.doubtnut.com/l/_x5ZJzPuVkR4P
https://dl.doubtnut.com/l/_5zkjlvW8VQ2y


31. At equilibrium the volume pressure and

temperature of a gas are V,p and T respectively.

IF the gas is divided into two parts by a

equation, what will be the value of these

quantities in each part?

Watch Video Solution

32. In a gas -�lled container, a molecule of

speed  collides at an angle of  with

the horizontal face of this container, and

200m/s 30∘

https://dl.doubtnut.com/l/_5zkjlvW8VQ2y
https://dl.doubtnut.com/l/_fWNLGqXR4cPz
https://dl.doubtnut.com/l/_N2NmRF50mSVZ


Exercise Multiple Choice Questions

rebounds with the same speed. Is the collision

elastic or inelastic? In this momentum

conserved in this collision?

Watch Video Solution

33. While considering the motion of gas

molecules in a container,why do we use rms

speed instead of average speed of molecules?

Watch Video Solution

https://dl.doubtnut.com/l/_N2NmRF50mSVZ
https://dl.doubtnut.com/l/_sCyMgqk90Cq9


1. IF the volume of a body Is  and total

volume of the molecules of the body is , then

A. 

B. 

C. 

D.  or  for di�erent bodies

Answer: C

Watch Video Solution

V1

V2

V1 = V2

V1 < V2

V1 > V2

V1 < V2 V1 > V2

https://dl.doubtnut.com/l/_VKInUChScONp
https://dl.doubtnut.com/l/_ZjD9mUWb0hMM


2. The molecules of all solids

A. are relatively closer than those of liquids

or gases

B. are relatively farther than those of liquids

or gases

C. move faster than those of liquids or

gases

D. are stationary as they cannot move inside

the solid

https://dl.doubtnut.com/l/_ZjD9mUWb0hMM


Answer: A

Watch Video Solution

3. Which of the following statements is

inconsistent with the characteristic of

Brownian motion?

A. the velocity of a particle increases as its

size decreases

B. the velocity of the particles increases as

the temperature increases

https://dl.doubtnut.com/l/_ZjD9mUWb0hMM
https://dl.doubtnut.com/l/_sqMaOj7XYd6q


C. the velocity of the particles increases as

the viscosity of the medium decreases

D. the velocity of the particles increases

when the container is shaken.

Answer: D

Watch Video Solution

4. A piece of wood �oating on water does not

have any Brownian motion, because

https://dl.doubtnut.com/l/_sqMaOj7XYd6q
https://dl.doubtnut.com/l/_SGIT0DhxX1v5


A. a part of the wooden piece is above

water

B. the resultant of the applied forces by the

water molecules is zero

C. an adhesive force acts between the

molecules of wood and water

D. the viscosity of water is comparatively

less

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SGIT0DhxX1v5


5. The velocities of two particles moving

towards east to  and ,

respectively The velocities of three other

particles moving towards west are

 and  respectively.

The root mean square speed of these 5

particles is

A. 0

B. 

C. 

4m. s− 1 6m. s− 1

2m. s− 1, 3m. s− 1 5m. s− 1

4m. s− 1

1.667m. s− 1

https://dl.doubtnut.com/l/_SGIT0DhxX1v5
https://dl.doubtnut.com/l/_vE6Sl29f7mjb


D. 

Answer: D

Watch Video Solution

4.242m. s− 1

6. the pressure and density of hydrogen gas,

kept in a vessel are  and

, respectively, The rms speed of the

gas molecules will be

A. 

B. 

1.013 × 106dyn. cm− 2

0.089g. L− 1

18.5m. s− 1

185m. s− 1

https://dl.doubtnut.com/l/_vE6Sl29f7mjb
https://dl.doubtnut.com/l/_SKMi3X4xv5YY


C. 

D. 

Answer: C

Watch Video Solution

1.85km. s− 1

18.5km. s− 1

7. IF the mean velocity rms speed and maximum

probable velocity of a gas are  and ,

respectively then

A. 

c− , c cm

cm < c̄ < c

https://dl.doubtnut.com/l/_SKMi3X4xv5YY
https://dl.doubtnut.com/l/_rI3bIquSaEvE


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

c̄ < c < cm

cm > c̄ > c

8. There is a mixture of hydrogen and oxygen

gases in a vessel. The root mean square speed

of the oxygen molecules is

https://dl.doubtnut.com/l/_rI3bIquSaEvE
https://dl.doubtnut.com/l/_U5XybOl8M8ko


A. 4 times that of hydrogen molecules

B. 16 times that of hydrogen molecules

C.  times of hydrogen molecules

D.  times of hydrogen molecules

Answer: C

Watch Video Solution

1

4

1

16

9. A mixture of 2moles of helium gas (atomic

mass=4 amu) and 1 mole of argon gas (atomic

https://dl.doubtnut.com/l/_U5XybOl8M8ko
https://dl.doubtnut.com/l/_7nIwGlG8eKJK


mass=40 amu) is kept at 300 K in a container.

The ratio of the rms speeds is

A. 0.32

B. 0.45

C. 2.24

D. 3.16

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_7nIwGlG8eKJK


10. At room temperature the rms speed of the

molecules of a certain diatomic gas is found to

be . The gas is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1930m/s

H2

F2

O2

Cl2

https://dl.doubtnut.com/l/_boLbDmbx3VwF


11. IF the volume of a container is V, the

pressure on the walls of the container by a gas

is p and internal energy of the gas is U, then

A. U=pV

B. 

C. 

D. 

Answer: D

Watch Video Solution

U = pV
1

3

U = pV
2

3

U = pV
3

2

https://dl.doubtnut.com/l/_TklOrVPSJ4FP


12. A certain amount of gas is at . The rms

speed of the gas molecules becomes double at

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

27∘C

327∘C

600∘C

927∘C

1200∘C

https://dl.doubtnut.com/l/_ZBTYIJsHFysB
https://dl.doubtnut.com/l/_rdUzFlWNHzyt


13. If a gas of particular mass is expanded at

constant temperature ,the variable which

undergoes a change is

A. pressure of the gas

B. internal energy of the gas

C. rms speed of the gas molecules

D. kinetic energy of the gas molecules

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_rdUzFlWNHzyt
https://dl.doubtnut.com/l/_xpanFk27yKNc


14. At equilibrium condition,volume,pressure

and temperature of a gas kept in a closed

container are V,p and T respectively. IF the

container is divided into two equal parts by a

partition, the value of these quantities for each

part will be

A. 

B. 

C. 

D. 

Answer: D

, ,
V

2

p

2
T

2

, , T
V

2

p

2

, p,
V

2
T

2

, p, T
V

2

https://dl.doubtnut.com/l/_xpanFk27yKNc


Watch Video Solution

15. According to the kinetic theory of gases,

there are no intermolar attractions, so these

molecules do not have

A. linear momentum

B. kinetic energy

C. potential energy

D. mechanical energy

Answer: C

https://dl.doubtnut.com/l/_xpanFk27yKNc
https://dl.doubtnut.com/l/_e6XmgGAPWuN5


Watch Video Solution

16. IF k is Boltzmann constant and T is

temperature, the average kinetic energy of

each molecule of a gas will be

A. 

B. 

C. 

D. 

Answer: C

kT
2

3

√ kT
2

3

kT
3

2

√ kT
3

2

https://dl.doubtnut.com/l/_e6XmgGAPWuN5
https://dl.doubtnut.com/l/_7RXu1rRslVmZ


Watch Video Solution

17. The rms speed of oxygen molecules at 

will be equal to the rms speed of hydrogen

molecules at

A. 80 K

B. 

C. 3K

D. 20 K

Answer: D

47∘C

−83K

https://dl.doubtnut.com/l/_7RXu1rRslVmZ
https://dl.doubtnut.com/l/_Vvd4yX0RnmKp


Watch Video Solution

18. The pressure volume and temperatuere in

two samples of a gas are p,V,T and 2p ,2T

respectively The ratio of the number of

molecules in the two samples is

A. 

B. 

C. 

D. 

v

4

2: 1

4: 1

8: 1

16: 1

https://dl.doubtnut.com/l/_Vvd4yX0RnmKp
https://dl.doubtnut.com/l/_w9R5Dm91mBXD


Answer: B

Watch Video Solution

19. The rms speed of gas molecules at . Will

be reduced to half at

A. 

B. 

C. 

D. 

0∘C

0∘C

273∘C

32∘C

204∘C

https://dl.doubtnut.com/l/_w9R5Dm91mBXD
https://dl.doubtnut.com/l/_6Nh01Xl6oUx7


Answer: D

Watch Video Solution

20. A container of 5 L contains  number of

molecules of a gas. IF the mass and rms speed

of each molecule are  and 

 respectively, the pressure of

the gas will approximately be

A. 

B. 

1026

2.4 × 1025g

3.5 × 104cm. s− 1

2 × 106dyn. cm− 2

106dyn. cm− 2

https://dl.doubtnut.com/l/_6Nh01Xl6oUx7
https://dl.doubtnut.com/l/_0yaPFO5OQNHq


C. 

D. 

Answer: A

Watch Video Solution

3 × 106dyn. cm− 2

5 × 106dyn. cm− 2

21. Air is �lled in two heat insulated vessels 1

and 2 having pressure volume and temperature

 and  respectively IF the

intermediate valve between the two vessels is

p1, V1, T1 p2, V2, T2

https://dl.doubtnut.com/l/_0yaPFO5OQNHq
https://dl.doubtnut.com/l/_dWPZQi8uk3Ad


opened the temperature of air at equilibrium

will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T1 + T2

T1 + T2

2

T1T2(p1V1 + p2V2)

p1V1T2 + p2V2T1

T1T2(p1V1 + p2V2)

p1V1T1 + p2V2T2

https://dl.doubtnut.com/l/_dWPZQi8uk3Ad


22. A vessel contains a mixture of one moles of

oxygen and two moles of nitrogen at 300 K. the

ratio of the average rotational kinetic energy

per  molecule to per  molecule is

A. 

B. 

C. 

D. depends on the moment of inertia of the

two molecules

Answer: A

O2 N2

1: 1

1: 2

2: 1

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


Watch Video Solution

23. 70 cal of heat is required to raise the

temperature of 20 moles of an ideal diatomic

gas at constant pressure from . The

amount of heat required (in cal) to raise the

temperature of the same gas through the

same range (  to ) at constant

volume is

A. 30

B. 50

30∘C

30∘C 35∘C

https://dl.doubtnut.com/l/_DvbFAaIsbPxQ
https://dl.doubtnut.com/l/_nuRPVmAAPdkV


C. 70

D. 90

Answer: B

Watch Video Solution

24. Three closed vessels A,B and C at the same

temperature T and contain gases which obey

the Maxwellian distribution of velocities. Vessel

A contains only , B only  and C a mixture

of equal quantities of  and . IF the

O2 N2

O2 N2

https://dl.doubtnut.com/l/_nuRPVmAAPdkV
https://dl.doubtnut.com/l/_DuKGuciI1E6a


average velocity of the  molecules in vessel A

is  that of the  molecules in vessel B is ,

the average velocity of the  molecules in

vessel C is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

O2

v1 N2 v2

O2

(v1 + v2)

2

v1

(v1v2)
1
2

√
3kT
M

https://dl.doubtnut.com/l/_DuKGuciI1E6a


Exercise Very Short Answer Type Questions

1. What is the name of the smallest entity of

matter that exhibits all the properties of that

matter?

Watch Video Solution

2. Which one of the following has the highest

intermolecular force-solid,liquid or gas?

Watch Video Solution

https://dl.doubtnut.com/l/_JNJKur3S488v
https://dl.doubtnut.com/l/_YkTKA23FcIMC


3. If a gas jar �lled with a light gas like

hydrogen is held upside down on another gas

jar �lled with carbon dioxide,it is observed that

the two gases produce a homogenous mixture

in the jars. What is the name of this process?

Watch Video Solution

4. How does the velocity of Brownian particles

change due to movement of the vessel?

Watch Video Solution

https://dl.doubtnut.com/l/_r5nOq25OZBLm
https://dl.doubtnut.com/l/_zFTlT4FI16SM


5. What is the direction of velocities of of gas

molecules according to the kinetic theory of

gases?

Watch Video Solution

6. Gas molecules collide with each other and

with the walls of the container. What is the

type of these collisions.

Watch Video Solution

https://dl.doubtnut.com/l/_erSr7oPnk1EQ
https://dl.doubtnut.com/l/_v2hQ9ANR1NrA
https://dl.doubtnut.com/l/_zKLIVrK08OkZ


7. What do you call the straight line path

described by a gas molecule between two

successive collisions?

Watch Video Solution

8. Both vaporisation and vapour pressure prove

the____of molecules of a liquid.[Fill in the

blanks].

Watch Video Solution

https://dl.doubtnut.com/l/_zKLIVrK08OkZ
https://dl.doubtnut.com/l/_UqmSoePM29m2


9. Brownian motion supports the ______of the

matter [Fill in the blanks]

Watch Video Solution

10. In Brownian motion in a medium, if the

particles decrease in size,how does their

velocity vary?

Watch Video Solution

https://dl.doubtnut.com/l/_Wq5WpaoY6I57
https://dl.doubtnut.com/l/_utvRT6Uo9wLd


11. Does the velocity of the particles increase or

decrease when the velocity increases in

Brownian motion in a medium?

View Text Solution

12. Which gases obey the basic assumptions of

the kinetic theory?

Watch Video Solution

https://dl.doubtnut.com/l/_rxErUQJ5Vs2V
https://dl.doubtnut.com/l/_psilM0s9xZQR


13. According to the kinetic theory of

gases,every gas molecule behaves as a

______[Fill in the blanks]

Watch Video Solution

14. According to the kinetic theory of gases the

velocity of gas molecules vary from_____to

______[Fill in the blanks]

Watch Video Solution

https://dl.doubtnut.com/l/_lsPjR7O48P1d
https://dl.doubtnut.com/l/_w1ILC7TR297f
https://dl.doubtnut.com/l/_LiIL0VU9Z7mm


15. Which is greater -rms speed or mean

velocity?

Watch Video Solution

16. Does the pressure of a gas increase or

decrease when the velocity of the gas

molecules increases?

Watch Video Solution

https://dl.doubtnut.com/l/_LiIL0VU9Z7mm
https://dl.doubtnut.com/l/_ppwL6kcvpay4


17. On which other factor does the pressure of

a gas depend,besides the number of molecules

per unit volume and the temperature of the

gas?

Watch Video Solution

18. Is the most probable velocity of gas

molecule higher or lower than the mean

velocity ?

Watch Video Solution

https://dl.doubtnut.com/l/_RmAMZsOO7ycy
https://dl.doubtnut.com/l/_UJz2PzXmlIGZ


19. Will the rms speed of oxygen and hydrogen

gas molecules be the same at equal

temperature?

Watch Video Solution

20. What is the ratio of the rms speed of 

and  at a certain temperature?

Watch Video Solution

O3

O2

https://dl.doubtnut.com/l/_a3CQFVcrSWDv
https://dl.doubtnut.com/l/_raHmuyDYr4b0


21. By how times will the pressure of a gas kept

in a gas container of constant volume increase

to double the rms speed of the gas molecules?

Watch Video Solution

22. The velocity of three gas molecules are

,  and 

respectively. Calculate their rms speed.

Watch Video Solution

4cm. s− 1 8cm. s− 1 12cm. s− 1

https://dl.doubtnut.com/l/_Pp6NfL5Re2At
https://dl.doubtnut.com/l/_qeE6sGdn0uX7
https://dl.doubtnut.com/l/_cNpzId9JOUiO


23. What is the relation between rms speed

and molecular mass of a gas?

Watch Video Solution

24. Hydrogen and oxygen gases are kept in two

vessels at the same temperature and pressure.

What is the ratio of the rms speed of their

molecules?

Watch Video Solution

https://dl.doubtnut.com/l/_cNpzId9JOUiO
https://dl.doubtnut.com/l/_Khk4b5f78pTy


25. IF a gas molecule of a mass m and velocity u

collides perpendicularly with a wall of

container, what will be the value of momentum

of the molecule after the collision?

Watch Video Solution

26. IF n number of molecules, each having mass

m and velocity u, perpendicular hit the walls of

a container in every second what will be the

value of the applied force?

Watch Video Solution

https://dl.doubtnut.com/l/_doW0rdDCGJJY
https://dl.doubtnut.com/l/_KYpo017xEGr7


Watch Video Solution

27. In the kinetic theory of gases_____is more

important than mean velocity. [Fill in the

blanks]

Watch Video Solution

28. What is the name of the force acts among

the molecules of matter?

Watch Video Solution

https://dl.doubtnut.com/l/_KYpo017xEGr7
https://dl.doubtnut.com/l/_UhZAnFUJ46AC
https://dl.doubtnut.com/l/_eIE3CwvQLET5
https://dl.doubtnut.com/l/_YBh6aj8yj3gl


29. Under which conditions do real gases

behave as ideal gases?

Watch Video Solution

30. Which property of a gas is proportional to

the net internal energy of the gas molecule?

Watch Video Solution

https://dl.doubtnut.com/l/_YBh6aj8yj3gl
https://dl.doubtnut.com/l/_1hIrJ7e7F1j9


31. At which temperature does the kinetic

energy of gas molecules become zero?

Watch Video Solution

32. To which gases is the van der Waals

equation applicable?

Watch Video Solution

https://dl.doubtnut.com/l/_AxEIBic0SXKV
https://dl.doubtnut.com/l/_YZr41asrHnWc


33. If the temperature of a gas is increased at

constant volume,how will the number of

collisions of the molecules per unit time

change?

Watch Video Solution

34. What is the dimensions of a in van der

Waals's equation ?

Watch Video Solution

(p + )(V − b) = RT
a

V 2

https://dl.doubtnut.com/l/_HxTi4hNJzceC
https://dl.doubtnut.com/l/_TtBsURUHuicQ
https://dl.doubtnut.com/l/_I6bkkqxPlaXU


35. What is the dimensions of b in van der

Waals's equation ?

Watch Video Solution

(p + )(V − b) = RT
a

V 2

36. What is the relation between pressure p of

a gas and its energy density u?

Watch Video Solution

37. According to the kinetic theory of gases,

there is no attractive force between the gas

https://dl.doubtnut.com/l/_I6bkkqxPlaXU
https://dl.doubtnut.com/l/_XNxQFdOfdipp
https://dl.doubtnut.com/l/_7opIgDUcExoe


Exercise Short Answer Type Questions I

molecules , the entire energy of them is

______[Fill in the blanks]

Watch Video Solution

1. What is the di�erence between real gas and

ideal gas?

Watch Video Solution

https://dl.doubtnut.com/l/_7opIgDUcExoe
https://dl.doubtnut.com/l/_IFvi8WpT1Cr7


2.  of hydrogen gas and  of oxygen

gas are both at STP. Which one contains more

number of molecules?

Watch Video Solution

1cm3 4cm3

3. A porous container is �lled with a mixture of

hydrogen and oxygen gas. Which gas will leak

faster and why?

Watch Video Solution

https://dl.doubtnut.com/l/_1GSlIBgMlTY0
https://dl.doubtnut.com/l/_YB4fQoYJgVAg
https://dl.doubtnut.com/l/_oc6sfZrVV6AM


4. Explain the relation between pressure and

volume of a gas con�ned in a closed vessel at a

constant temperature,according to the kinetic

theory of gases.

Watch Video Solution

5. Explain the relation between pressure and

temperature of a gas con�ned is a close

inextensible vessel, according kinetic theory of

gases.

Watch Video Solution

https://dl.doubtnut.com/l/_oc6sfZrVV6AM
https://dl.doubtnut.com/l/_5VxckG7OGMGY


6. Why do real gases not obey Boyle's law ?

When will they obey?

Watch Video Solution

7. Why does moon have no atmosphere?

Watch Video Solution

https://dl.doubtnut.com/l/_5VxckG7OGMGY
https://dl.doubtnut.com/l/_dwVCDLKrkkp4
https://dl.doubtnut.com/l/_bGBRUSsirtmg


Exercise Short Answer Type Questions Ii

8. The motion of real gas molecules ceses at

absolute zero temperature -Explain. What will

be in case of ideal gases?

Watch Video Solution

1. IF the number of gas molecules in a

container in doubled, how will the pressure

https://dl.doubtnut.com/l/_yTGShKujUNz8
https://dl.doubtnut.com/l/_gTnDUgeZHBX9


and the total kinetic energy of the gas

molecules of that container change?

Watch Video Solution

2. How will the rms speed and the total kinetic

energy of the gas molecules change, if its

absolute temperature is decreased 4 times?

Watch Video Solution

https://dl.doubtnut.com/l/_gTnDUgeZHBX9
https://dl.doubtnut.com/l/_vqjR66i5s3G5


3. Why do real gases behave an ideal gases at

low pressure?

Watch Video Solution

4. We know that the velocity of a gas molecule

is approximately equal to the velocity of a ri�e

bullet,Yet,a gas molecule spends much longer

time than a bullet does to travel equal distance

Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_EswSbmDUfgcy
https://dl.doubtnut.com/l/_SXF5MisCrjLT


5. A gas mixture contains 2mol each of helium

and oxygen gas. What will be the ratio of their

(i) average kinetic energy, (ii) rms speed?

Watch Video Solution

6. Write down the expansion for pressure of an

ideal gas according to kinetic theory of gases.

Given that at absolute temperature T, the

average kinetic energy of a molecule of an ideal

gas is , where R is the universal gas

constant and N is the Avogadro number

( )T
3

2
R

N

https://dl.doubtnut.com/l/_f4XafdQKo8UW
https://dl.doubtnut.com/l/_ZSpHYQII6Dvq


Exercise Problem Set I

Determine the equation for ideal gases from

his.

Watch Video Solution

1. IF the density of hydrogen gas is

 determine the value of rms

speed of hydrogen molecules at STP.

Watch Video Solution

0.00009g. cm− 3

https://dl.doubtnut.com/l/_ZSpHYQII6Dvq
https://dl.doubtnut.com/l/_POtBHFLt0wCN
https://dl.doubtnut.com/l/_lnqMKcS6PQmG


2. IF the density of helium gas is 

what will be the rms speed of helium molecules

at STP?

Watch Video Solution

0.178g. L− 1

3. A container having volume 1L contains 

number of oxygen molecules If the mass and

the rms speed of oxygen molecules are

 and , respectively

what will be the pressure of that gas?

Watch Video Solution

1025

2.7 × 10− 25g 4 × 104cm. s− 1

https://dl.doubtnut.com/l/_lnqMKcS6PQmG
https://dl.doubtnut.com/l/_3OWHyBt9UYxt


4. In a hydrogen �lled balloon, the pressure of

the gas is times the atmospheric pressure

and its density is . Determine the

roots mean square speed of hydrogen

molecules.

Watch Video Solution

11

2

83. g. m− 3

5. The velocities of four molecules are

 and 1km. s− 1, 3km. s− 1, 5km. s− 1 7km. s− 1

https://dl.doubtnut.com/l/_3OWHyBt9UYxt
https://dl.doubtnut.com/l/_n2COyTQd6s47
https://dl.doubtnut.com/l/_Ty9DW7Zj6Odk


respectively Determine the di�erence between

the values of mean velocity and rms speed of

these molecules.

Watch Video Solution

6. IF the density of nitrogen at STP is

, determine the rms speed of

nitrogen molecules.

Watch Video Solution

1.25g. L− 1

https://dl.doubtnut.com/l/_Ty9DW7Zj6Odk
https://dl.doubtnut.com/l/_oNnw5YAjjUD2


7. IF the rms speed of oxygen at STP is

 What will be its density at

STP?

Watch Video Solution

4.6 × 104cm. s− 1

8. Determine the rms speed of gas molecules at

 [ ,

atomic weight of oxygen=16].

Watch Video Solution

27∘C R = 8.3 × 107erg. mol− 1. K − 1

https://dl.doubtnut.com/l/_2g7dKFYsusOW
https://dl.doubtnut.com/l/_BnigFdlzIzGV
https://dl.doubtnut.com/l/_IJxBIhxyzN9c


9. Determine the rms speed of air at STP

Density of mercury =

 density of air =

.

Watch Video Solution

13.6g. cm− 3, g = 980cm. s− 2

0.00129g. cm− 3

10. Determine the rms speed of carbon dioxide

molecules at  Universal gas constant, 

 and

molecule mass of .

Watch Video Solution

0∘C

R = 8.31 × 107erg. mol− 1, K − 1

CO2 = 44

https://dl.doubtnut.com/l/_IJxBIhxyzN9c
https://dl.doubtnut.com/l/_8WXr61bAyWGY


11. The temperature of a gas is increased from

 to  . What will be the ratio of the

initial and �nal kinetic energies of the gas

molecules?

Watch Video Solution

77∘C 277∘C

12. At which temperature will the value of root

mean square speed of molecules be zero?

Watch Video Solution

https://dl.doubtnut.com/l/_8WXr61bAyWGY
https://dl.doubtnut.com/l/_pTJHrzefoM1v
https://dl.doubtnut.com/l/_Ua0Kx6J23UIz


13. Find the temperature at which the value of

rms speed of hydrogen molecules will be equal

to that of carbon dioxide molecules at .

Carbon dioxide molecules are 22 times heavier

than hydrogen molecules.

Watch Video Solution

27∘C

14. Estimate the average thermal energy of

helium atom at (i) the temperature on the

surface of the sun 6000K (ii) the temperature

https://dl.doubtnut.com/l/_f9r0s35zPUxy
https://dl.doubtnut.com/l/_x6qUBy53U0wP


of 10 million Kelvin (typical core temperature in

case of star).

Watch Video Solution

15. Calculate the molecular kinetic energy of 1 g

helium gas at  Molecular weight of

helium=4 and 

.

Watch Video Solution

127∘C

R = 8.3 × 107erg. Mol− 1. K − 1

https://dl.doubtnut.com/l/_x6qUBy53U0wP
https://dl.doubtnut.com/l/_rvAPIaLyZAML


16. Calculate the temperature at which the

average translational kinetic energy of the

molecules of a gas will be rd of that at 

?

Watch Video Solution

1

3

180∘C

17. IF the rms sped of hydrogen molecules is

 at STP, what will be the rms speed

of oxygen molecules at STP? The molecular

mass of hydrogen and oxygen and 2 and 32

respectively.

1.84km. s− 1

https://dl.doubtnut.com/l/_BLKb6w0GLBB4
https://dl.doubtnut.com/l/_8tQKsxl2BXj2


Watch Video Solution

18. If the density and rms speed of a gas are

 and 

respectively then determine (i) kinetic energy

of the gas per unit volume and (ii) pressure of

the gas

Watch Video Solution

1.25 × 10− 3g. cm− 3 5 × 104cm. s− 1

https://dl.doubtnut.com/l/_8tQKsxl2BXj2
https://dl.doubtnut.com/l/_RAF7D3yR9Bq6


19. Calculate the rms speed of oxygen gas

molecule at 300 K.

Watch Video Solution

20. The temperature of an ideal gas is

increased from 120K to 480 K. IF a 120 K the

rms speed of the gas molecules is v then �nd

out the rms speed at 480K.

Watch Video Solution

https://dl.doubtnut.com/l/_VluvkbUK6W4x
https://dl.doubtnut.com/l/_fM1fHTFJQh9s
https://dl.doubtnut.com/l/_xte1dRJCJcS1


21. Determine the average energy of a gas

molecule at 3940 K.

 and 

.

Watch Video Solution

R = 8.31 × 107erg. mol− 1. K − 1

N = 6.025 × 1023

22. Mean free path of benzene molecule is

 and number of molecules per

unit volume is . Determine

the diameter of a benzene molecule.

Watch Video Solution

2.2 × 10− 6cm

2.79 × 1019cm− 3

https://dl.doubtnut.com/l/_xte1dRJCJcS1
https://dl.doubtnut.com/l/_0QS6xUNi9RPZ


Exercise Problem Set Ii

23. An air bubble of volume  rises from

the bottom of a lake 40 m deep at a

temperature of . To What volume does it

grow when it reaches the surface. Which is at a

temperature of ?

Watch Video Solution

1.0cm3

12∘C

35∘C

https://dl.doubtnut.com/l/_0QS6xUNi9RPZ
https://dl.doubtnut.com/l/_QMP641ajSdp7


1. Three vessels of equal capacity have gases at

the same temperature and pressure. The �rst

vessel contains neon (monatomic) the second

contains chlorine (diatomic) and the third

contains uranium hexa�uoride(polyatomic). Do

the vessels contain equal number of respective

molecules? Is the root mean square speed of

molecules are same in the three cases in 

the largest?

Watch Video Solution

vrms

https://dl.doubtnut.com/l/_bik0Kkc59Qao


2. From a certain appartus the di�usion rate of

hydrogen has an average value of

 The di�usion of another gas

under the same conditions is measured to have

an average rate of  Identify the

gas.

Watch Video Solution

28.7cm2. s− 1

7.2cm3. s− 1

3. The mean kinetic energy of the molecules of

an ideal gas is given by

 where T isE = 2.07 × 10− 23TJ. mol− 1

https://dl.doubtnut.com/l/_C8eYLwipZKi5
https://dl.doubtnut.com/l/_elKYSGgcxFPP


temperature of the gas. Calculate the number

of molecules to 1 litre of the gas at STP. What

will be the average distance between the

molecules?[Given standard atmosphere =

]

Watch Video Solution

1.01 × 105N. m− 2

4. A jar contains a gas and few drops of water

at . The pressure of the jar is 830mm of

mercury. The temperature of the jar is reduced

by 1% The saturated vapour pressure at the

T1K

https://dl.doubtnut.com/l/_elKYSGgcxFPP
https://dl.doubtnut.com/l/_0a7hrek4Su60


two temperatures are 30 mm and 25 mm of

mercury calculate the new pressure in the jar.

Watch Video Solution

5. A gaseous mixture consists of 16 g of helium

and 16 g of oxygen. Obtain the ratio of  of

the mixture.

Watch Video Solution

Cp

Cv

https://dl.doubtnut.com/l/_0a7hrek4Su60
https://dl.doubtnut.com/l/_EmKQpEeLRSsD


6. A container of volume  contains a

mixture of  oxygen and 2.80 g nitrogen at

constant temperature 300 K. Find the pressure

of the mixture.

Watch Video Solution

0.166m3

1.60g

7. The mean square speed of the molecules of a

�xed mass of a gas is 

calculate the mean square speed of the

molecules when the gas has been compressed

adiabatically to half of its original , volume The

6.8 × 104m2. s− 2

https://dl.doubtnut.com/l/_pnXNA9VDvaSx
https://dl.doubtnut.com/l/_dhoD1XoAN6Bp


ratio of the speci�c heat capacity of the gas at

constant pressure to that at constant volume

is 1.30.

Watch Video Solution

8. One mole of an ideal gas  performs

80 J of work while undergoing isobaric

expansion. Find the amount of heat absorbed

by the gas in the process and change in its

internal energy.

Watch Video Solution

(γ = 1.4)

https://dl.doubtnut.com/l/_dhoD1XoAN6Bp
https://dl.doubtnut.com/l/_IvQh8YFk1ca6


9. A barometer tube is 1 m long and  in

cross section. Mercury stands up to height of

75 cm in the tube. When a small amount of

oxygen is introduced in the space above the

mercury level,the level falls by 5 cm. Calculate

the mass of the oxygen introduced. Room

temperature  and

density of mercury = 

Watch Video Solution

2cm2

= 27∘Cg = 10m. s− 2

13600kg. m− 3

https://dl.doubtnut.com/l/_IvQh8YFk1ca6
https://dl.doubtnut.com/l/_eAQVBaEgEoWh


Exercise Hot Numerical Problems

1. The area of one of the walls of container is

.  Number of molecules are incident

on it every second at an angle of . What is

the pressure exerted on the wall if the velocity

of each molecule is  and it mass is 

?

Watch Video Solution

3cm2 1023

45∘

105cm. s− 1

3.32 × 10− 24g

https://dl.doubtnut.com/l/_YfE3ZEx3NECG


2. A container of volume 1 L contains 

number of nitrogen molecules. The mass of

each molecule is  and the rms

speed of the molecule is .

Determine the pressure and the total kinetic

energy of the gas.

Watch Video Solution

2.5 × 1023

4.65 × 1023

5 × 104cm. s− 1

3. Calculate the number of molecules is 

of an ideal gas at . Temperature and 20

mmHg pressure. The average kinetic energy of

1cm3

27∘C

https://dl.doubtnut.com/l/_gRHriknsP1sN
https://dl.doubtnut.com/l/_lWRS9ZT9ZTPr


one molecule of the gas at

, density of mercury =

Watch Video Solution

27∘C = 4 × 10− 14erg

13.6g. cm− 3

4. The mass of one molecule of hydrogen gas is

 The root mean square speed of

the molecules of another gas is 4 times that of

hydrogen molecule at the same

temperature.Determine the mass of each

molecule of that gas.

W h Vid S l i

3.2 × 10− 24g

https://dl.doubtnut.com/l/_lWRS9ZT9ZTPr
https://dl.doubtnut.com/l/_j5I4iPagy4Dy


Watch Video Solution

5. A dust particle present in air is  times

heavier than a molecule of air. The rms speed

of a dust particle is n times that of a molecule

of air. What is the value of n?

Watch Video Solution

1012

6. Estimate the total number of air molecules

(inclusive of  and water vapour andO2, N2

https://dl.doubtnut.com/l/_j5I4iPagy4Dy
https://dl.doubtnut.com/l/_n3myh7RvzZYU
https://dl.doubtnut.com/l/_t7To5eEKJEAO


other constituents) in a room of capacity 

at a temperature of  and 1 atm pressure.

Watch Video Solution

25m3

27∘C

7. Calculate the mean free path for the collision

of nitrogen molecules at  temperature at 1

standard atmosphere pressure. The mean time

interval between two successive collisions =

 

 molecular

mass of nitrogen =28.

W h Vid S l i

0∘C

1.9 × 10− 10s,

R = 8.31 × 107erg. mol− 1. K − 1

https://dl.doubtnut.com/l/_t7To5eEKJEAO
https://dl.doubtnut.com/l/_f1Q8vLgMEN6N


Watch Video Solution

8. The average kinetic energy of a hydrogen

molecule at  is  and the

universal gas constant

. Find out the

value of the avogadro number.

Watch Video Solution

0∘C 5.64 × 10− 14erg

R = 8.32 × 107erg. mol− 1. K − 1

9. The radius of a completely evacuated bulb is

20 cm. The bulb is �lled with 2g hydrogen and 3

https://dl.doubtnut.com/l/_f1Q8vLgMEN6N
https://dl.doubtnut.com/l/_5M1i5kBQwwuD
https://dl.doubtnut.com/l/_HQ7CxRufAPUu


g helium gas. What is the pressure exerted on

the wall of the bulb at ?

Watch Video Solution

22∘C

10. Determine the number of molecules is

 of a gas at  and 76 cmHg pressure.

Average kinetic energy per molecule at

 and .

Watch Video Solution

20cm3 27∘C

27∘C = 4 × 10− 14erg g = 980cm. s− 2

https://dl.doubtnut.com/l/_HQ7CxRufAPUu
https://dl.doubtnut.com/l/_OcLWvU5UFjTA


11. An insulated box containing a mono-atomic

gas of molar mass M moving with a speed  is

suddenly stopped. Find the increment is gas

temperature as a result of stopping of the box.

Watch Video Solution

v0

12. Given below are densities of some solids

and liquids given rough estimates of the size of

their atoms: 

View Text Solution

https://dl.doubtnut.com/l/_tJ3L6BY3nYjf
https://dl.doubtnut.com/l/_CdbrDDY8WXxP


View Text Solution

13. Find out the temperature at which the

average translational kinetic energy of a gas

molecule will be equal to the energy gained by

an electron on acceleration across a potential

di�erence of 5V, Boltzmann constant,

.

Watch Video Solution

k = 1.38 × 2. − 23 J. K − 11ev = 1.6 × 10− 19J

https://dl.doubtnut.com/l/_CdbrDDY8WXxP
https://dl.doubtnut.com/l/_vFDtJvZNjTRH


14. Nuclear fusion occurs among deuterium

nuclei when the average kinetic energy of a

nucleus is 0.72 MeV. At what temperature can

this nuclear fusion occur?

Watch Video Solution

1ev = 1.6 × 10− 19J, k = 1.38 × 10− 23J. K − 1

15. Calculate the translational kinetic energy

and net kinetic energy of an oxygen molecule

at , where Avogadro number , 27∘C

https://dl.doubtnut.com/l/_PtqoKa9PBhGq
https://dl.doubtnut.com/l/_pClK34BPvesj


 and Boltzmann constant 

Watch Video Solution

N = 6.023 × 1023

k = 1.38 × 10− 23J. K − 1

16. A cylinder of volume 10L contains nitrogen

gas at , and 50 standard avogadro

pressure. The cylinder is kept in vaccum and a

 hole is made on it. Calculate the time

after which the cylinder will be empty.

and molecular mass of nitrogen =28.

Vi T S l i

27∘C

1cm2

k = 1.38 × 10− 23J. K − 1, N = 6.023 × 1023

https://dl.doubtnut.com/l/_pClK34BPvesj
https://dl.doubtnut.com/l/_Dn06tHx8O3IU


View Text Solution

17. The mean free path of oxygen gas molecules

at STP is  What is the time

interval between two successive collisions of a

molecule? Atomic weight of oxygen=32 and

Watch Video Solution

9.5 × 10− 6cm

R = 8.3 × 107erg. mol− 1. K − 1

18. A gas is equilibrium has uniform density and

pressure throughout its volume. This is strictly

https://dl.doubtnut.com/l/_Dn06tHx8O3IU
https://dl.doubtnut.com/l/_rWfXRxiApuBs
https://dl.doubtnut.com/l/_CdJs31m5JDOU


true only if there are no external in�uences. A

gas column under gravity for example does not

have uniform density (and pressure). As you

might expect, its density decreases with height.

The precise independence is given by the so

called law of atmospheres 

  

where ,  refer to number density at

heights  and  respectively. Use this

relation to derive the equation for

sedimentation equilibrium of a suspension in a

liquid column: 

n2 = n1 exp[ − mg(h2 − h1) /KBT ]

n2 n1

h2 h1

n2 = n1 exp[ − mgNA(p − p' )(h2 − h1) /(pRT )]

https://dl.doubtnut.com/l/_CdJs31m5JDOU


where p is the density of the suspended

particle and p' that of the surrounding medium

[  is Avogadro's number and R the universal

gas constant ]

View Text Solution

NA

19. The velocity of a nitrogen molecule on the

earth surface is equal to its rms speed at 

IF the molecule moves straights upwards

without any collisions with other molecules,

determine the height up to which the molecule

0∘C

https://dl.doubtnut.com/l/_CdJs31m5JDOU
https://dl.doubtnut.com/l/_fojhoz9xT1RS


would rise. The mass of a nitrogen molecule

 and 

Watch Video Solution

m = 4.65 × 10− 26kg

k = 1.38 × 10− 23J. K − 1

20. Two non-reactive monoatomic ideal gases

have their atomic masses in the ratio 2:3 the

ratio of their partial pressures, when enclosed

in a vessel kept a constant temperature is 4:3

Calculate the ratio of their densities.

Watch Video Solution

https://dl.doubtnut.com/l/_fojhoz9xT1RS
https://dl.doubtnut.com/l/_wvNPMeVMoErr


21. Two mole of ideal helium gas is in a rubber

balloon at . The balloon is fully

expandable and an be assumed to required no

energy in its expansion. The temperature of the

gas balloon is slowly charged to . Taking 

 calculate the amount

of heat required to raise that temperature.

Watch Video Solution

30∘C

35∘C

R = 8.31J. mol− 1. K − 1

https://dl.doubtnut.com/l/_wvNPMeVMoErr
https://dl.doubtnut.com/l/_pJqTPLQ20STY


22. A closed container of volume 

contains a mixture of neon and argon gases at

a temperature of  and pressure of 

 The total mass of the mixture

is 28 g. IF the molar masses of neon and argon

are20 and  respectively . �nd the

masses of the individual gases in the container

assuming then to be ideal.

]

Watch Video Solution

0.02m3

27∘C

1 × 105N. m− 2

40g/mol

[R = 8.314J. mol− 1. K − 1

https://dl.doubtnut.com/l/_VuMBGWRO3mrt


Entrance Corner Assertion Reason Type

1. Statement I: The root mean square speeds of

the molecules of di�erent ideal gases at the

same temperature are the same. 

Statement II: The average translational kinetic

energy of molecules of di�erent ideal gas are

same at the same temperature.

A. Statement I is true,statement II is true,

statement II is a correct explanation for

statement I

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


B. Statement I si true,statement II is true,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true,

Answer: C

Watch Video Solution

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


2. Statement I: The rms speed of oxygen

molecules  at an absolute temperature T

is c. IF the temperature is doubled and oxygen

gas dissociates into atomic oxygen, the rms

speed remains unchanged. 

Statement II: The rms speed of the molecules

of a gas is directly proportional to 

A. Statement I is true,statement II is true,

statement II is a correct explanation for

statement I

(O2)

√T /M

https://dl.doubtnut.com/l/_dRKG14igPLM0


B. Statement I si true,statement II is true,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true,

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_dRKG14igPLM0


3. Statement I: The total translation kinetic

energy of all the molecules of a given mass of

an ideal gas is 1.5 times the product of its

pressure and its volume. 

Statement II: The molecules of a gas collide

with each other and the velocities of the

molecules change due to the collision.

A. Statement I is true,statement II is true,

statement II is a correct explanation for

statement I

https://dl.doubtnut.com/l/_yAp17KnBIt5z


B. Statement I si true,statement II is true,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true,

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_yAp17KnBIt5z


4. Statement I: Mean free path of gas

molecules,varies inversely with density of the

gas 

Statement II: Mean free path of gas molecule is

de�ned as the average distance travelled by a

molecule between two successive collisions.

A. Statement I is true,statement II is true,

statement II is a correct explanation for

statement I

https://dl.doubtnut.com/l/_AuMP5meMesSD


B. Statement I si true,statement II is true,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true,

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_AuMP5meMesSD


5. Statement I: For an ideal gas at constant

temperatures the product of the pressure and

the volume is constant. 

Statement II: The mean square velocity of the

molecules is inversely proportional of mass.

A. Statement I is true,statement II is true,

statement II is a correct explanation for

statement I

B. Statement I si true,statement II is true,

statement II is not a correct explanation

https://dl.doubtnut.com/l/_a6IJZLo5NqOh


for statement I.

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true,

Answer: B

Watch Video Solution

6. Statement I: The total translational kinetic

energy of all the molecules of a given mass of

an ideal gas is 1.5 times the product of its

pressure and its volume. 

https://dl.doubtnut.com/l/_a6IJZLo5NqOh
https://dl.doubtnut.com/l/_C4R13sLM5WkT


Statement II: The molecules of a gas collide

with each other and the velocities of the

molecules change due to the collision.

A. Statement I is true,statement II is true,

statement II is a correct explanation for

statement I

B. Statement I si true,statement II is true,

statement II is not a correct explanation

for statement I.

C. Statement I is true, statement II is false

https://dl.doubtnut.com/l/_C4R13sLM5WkT


Entrance Corner Multiple Correct Answer Type

D. Statement I is false, statement II is true,

Answer: B

Watch Video Solution

1. From the following statements concerning

ideal gas at any given temperature T, select

correct one(s).

https://dl.doubtnut.com/l/_C4R13sLM5WkT
https://dl.doubtnut.com/l/_WxyUjk4VnYNi


A. the coe�cient of volume expansion at

constant pressure is the same for all

ideal gases

B. the average translational kinetic energy

per molecule of oxygen gas is 3kT, K being

the Boltzmann constant

C. the mean free path of molecules

increases with decrease in pressure

D. in a gaseous mixture,the average

translational kinetic energy of the

https://dl.doubtnut.com/l/_WxyUjk4VnYNi


molecules of each component is

di�erent.

Answer: A::C

Watch Video Solution

2. Let  and  respectively denote the

mean velocity,root mean square speed and

most probable velocity of the molecules in an

ideal monatomic gas at absolute temperature

T. The mass of a molecule is m . Then

v̄, vrms vp

https://dl.doubtnut.com/l/_WxyUjk4VnYNi
https://dl.doubtnut.com/l/_3xVr15K6v568


A. no molecule can have a speed greater

than 

B. no molecule can have speed less than

C. 

D. the average kinetic energy of a molecule

is 

Answer: B::C

Watch Video Solution

√2vrms

vp

√2

vp < v̄ < vrms

mv2
p

3

4

https://dl.doubtnut.com/l/_3xVr15K6v568
https://dl.doubtnut.com/l/_v4k4e9pMXUgY


3. For a jar containing  and He gases which

of the following statements are correct?

A. Both the gas molecules have same

average energy

B. Both the gas molecules have same

average translational kinetic energy

C. Hydrogen molecules have greater

average energy than helium molecules

D. Both the molecules have same average

velocity

H2

https://dl.doubtnut.com/l/_v4k4e9pMXUgY


Answer: A::B::C

Watch Video Solution

4. The root mean square speed of the perfect

gas molecules will be doubled if

A. pressure is doubled at constant volume

B. pressure is made 4 times at constant

volume

https://dl.doubtnut.com/l/_v4k4e9pMXUgY
https://dl.doubtnut.com/l/_TaAIPKbtg3zA


C. volume is made 4 times at constant

pressure

D. volume is increased by 41.1% at constant

pressure

Answer: C::D

Watch Video Solution

5. According to kinetic theory of gases, Which

of the following statements are true?

https://dl.doubtnut.com/l/_TaAIPKbtg3zA
https://dl.doubtnut.com/l/_7f8SfYM33QAv


A. real gas behaves as ideal gas at high

temperature and low pressure

B. liquid state of ideal gas impossible

C. at any temperature and pressure,ideal

gas obeys Boyle's law and Charle's law

D. The molecules of a real gas do not exert

any force or one another

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_7f8SfYM33QAv


Entrance Corner Comprehension Type

1. The pressure exerted by an ideal gas is p=

 where the symbols have their usual

meanings. Using standard gas equation,

pV=nRT we �nd that  or .

Average kinetic energy of translation of 1 mol

of gas=   

Average thermal energy of a helium atom at

room temperature  is (given Boltzmann

constant )

A. 

c21

3

M

V

c2 =
3RT

M
C 2 ∝ T

Mc2 =
1

2
3RT

2

(27∘C)

k = 1.38 × 10− 23J. K − 1

2.16 × 1021J

https://dl.doubtnut.com/l/_Vqa0mu9sHkBm


B. 

C. 

D. 

Answer: C

Watch Video Solution

6.21 × 1021J

6.21 × 10− 21J

6.21 × 10− 23J

2. The pressure exerted by an ideal gas is p=

 where the symbols have their usual

meanings. Using standard gas equation,

pV=nRT we �nd that  or .

c21

3

M

V

c2 =
3RT

M
C 2 ∝ T

https://dl.doubtnut.com/l/_Vqa0mu9sHkBm
https://dl.doubtnut.com/l/_CWnpAoOgwCEi


Average kinetic energy of translation of 1 mol

of gas=   

Average thermal energy of 1 mol of helium at

 temperature is (given constant for 1 mol=

)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Mc2 =
1

2
3RT

2

270C

8.31J. mol− 1. K − 1

3.74 × 103J

3.74 × 10− 3J

3.74 × 106J

3.74 × 10− 6J

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


Watch Video Solution

3. The pressure exerted by an ideal gas is p=

 where the symbols have their usual

meanings. Using standard gas equation,

pV=nRT we �nd that  or .

Average kinetic energy of translation of 1 mol

of gas=   

At what temperature when pressure remains

unchanged, will the rms speed of hydrogen be

double its value at STP?

A. 819 K

c21

3

M

V

c2 =
3RT
M

C 2 ∝ T

Mc2 =
1

2
3RT

2

https://dl.doubtnut.com/l/_CWnpAoOgwCEi
https://dl.doubtnut.com/l/_cz65STcqdLJ1


B. 

C. 1000 K

D. 

Answer: B

Watch Video Solution

819∘C

1000∘C

4. The pressure exerted by an ideal gas is p=

 where the symbols have their usual

meanings. Using standard gas equation,

pV=nRT we �nd that  or .

c21

3

M

V

c2 =
3RT

M
C 2 ∝ T

https://dl.doubtnut.com/l/_cz65STcqdLJ1
https://dl.doubtnut.com/l/_etZUjSD8R3oT


Average kinetic energy of translation of 1 mol

of gas=   

At what temperature, when pressure remain

unchanged , will the rms speed of a gas be half

its value at ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Mc2 =
1

2
3RT

2

0∘C

204.75K

204.75∘C

−204.75K

−204.75∘C

https://dl.doubtnut.com/l/_etZUjSD8R3oT


Watch Video Solution

5. IF ……are random speeds of gas

molecules at a certain moment then average

velocity  are root

mean square speed of gas molecules 

 

Further   

At0K, c=0 i.e.,molecular motion stops. 

IF three molecules have velocities

 and  the ratio

of rms speed and average velocity is

c1, c2, c3

cav =
c1 + c2 + c3 + ....... cn

n

crms = √ = c
c2

1 + c2
2 + c2

3 + ...... + c2
n

n

c2 ∝ T or c ∝ √T

0.5km. s− 1, 1km. s− 1 2km. s− 1

https://dl.doubtnut.com/l/_etZUjSD8R3oT
https://dl.doubtnut.com/l/_12sAGhv1CBmB


A. 0.134

B. 1.34

C. 1.134

D. 13.4

Answer: B

Watch Video Solution

6. IF ……are random speeds of gas

molecules at a certain moment then average

velocity  are root

c1, c2, c3

cav =
c1 + c2 + c3 + ....... cn

n

https://dl.doubtnut.com/l/_12sAGhv1CBmB
https://dl.doubtnut.com/l/_HUZ9QyAvpLCh


mean square speed of gas molecules 

 

Further   

At0K, c=0 i.e.,molecular motion stops. 

Temperature of a certain mass of a gas is

doubled,The rms speed of its molecules

becomes n times where n is

A. 

B. 2

C. 

D. 

crms = √ = c
c2

1 + c2
2 + c2

3 + ...... + c2
n

n

c2 ∝ T or c ∝ √T

√2

1

√2

1

2

https://dl.doubtnut.com/l/_HUZ9QyAvpLCh


Answer: A

Watch Video Solution

7. IF ……are random speeds of gas

molecules at a certain moment then average

velocity  are root

mean square speed of gas molecules 

 

Further   

At0K, c=0 i.e.,molecular motion stops. 

c1, c2, c3

cav =
c1 + c2 + c3 + ....... cn

n

crms = √ = c
c2

1 + c2
2 + c2

3 + ...... + c2
n

n

c2 ∝ T or c ∝ √T

https://dl.doubtnut.com/l/_HUZ9QyAvpLCh
https://dl.doubtnut.com/l/_eQJrr3AnHlpx


KE per molecule of the gas in the above

question becomes x times where x is

A. 

B. 

C. 4

D. 2

Answer: C

View Text Solution

1

2

1

4

https://dl.doubtnut.com/l/_eQJrr3AnHlpx


8. IF ……are random speeds of gas

molecules at a certain moment then average

velocity  are root

mean square speed of gas molecules 

 

Further   

At0K, c=0 i.e.,molecular motion stops. 

KE per mole of hydrogen at  (given 

) is

A. 4946J

B. 4649J

c1, c2, c3

cav =
c1 + c2 + c3 + ....... cn

n

crms = √ = c
c2

1 + c2
2 + c2

3 + ...... + c2
n

n

c2 ∝ T or c ∝ √T

100∘C

R = 8.31J. mol− 1, K − 1

https://dl.doubtnut.com/l/_Hxty9MOlQBvP


C. 4496J

D. 4699J

Answer: C

Watch Video Solution

9. IF ……are random speeds of gas

molecules at a certain moment then average

velocity  are root

mean square speed of gas molecules 

 

c1, c2, c3

cav =
c1 + c2 + c3 + ....... cn

n

crms = √ = c
c2

1 + c2
2 + c2

3 + ...... + c2
n

n

https://dl.doubtnut.com/l/_Hxty9MOlQBvP
https://dl.doubtnut.com/l/_ZWVBqtk7mlwq


Further   

At0K, c=0 i.e.,molecular motion stops. 

At what temperature when pressure remains

constant, will the rms speed of the gas

molecules be increased by 10% of the rms

speed at STP?

A. 

B. 

C. 

D. 

Answer: A

c2 ∝ T or c ∝ √T

57.3K

57.3∘C

557.3K

−57.3∘C

https://dl.doubtnut.com/l/_ZWVBqtk7mlwq


Watch Video Solution

10. A cubical box of side 1 m contains helium

gas (atomic weight=4) at pressure 

During an observation time of 1s, an atom

travelling with rms speed parallel to one of the

edges of the cube was found to make 500 hits

with a perpendicular wall without any collisions

with other atoms. 

Evaluate the temperature of the gas

A. 125K

100N. m− 2

https://dl.doubtnut.com/l/_ZWVBqtk7mlwq
https://dl.doubtnut.com/l/_G1cXbw0mgKzE


B. 160K

C. 181K

D. 185K

Answer: D

Watch Video Solution

11. A cubical box of side 1 m contains helium

gas (atomic weight=4) at pressure 

During an observation time of 1s, an atom

travelling with rms speed parallel to one of the

100N. m− 2

https://dl.doubtnut.com/l/_G1cXbw0mgKzE
https://dl.doubtnut.com/l/_1aZzxzWJA7iA


edges of the cube was found to make 500 hits

with a perpendicular wall without any collisions

with other atoms. 

Evaluate the average kinetic energy per atom.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3.31 × 10− 21J

3.75 × 106J

3.81 × 10− 15J

3.22 × 103J

https://dl.doubtnut.com/l/_1aZzxzWJA7iA


12. A cubical box of side 1 m contains helium

gas (atomic weight=4) at pressure 

During an observation time of 1s, an atom

travelling with rms speed parallel to one of the

edges of the cube was found to make 500 hits

with a perpendicular wall without any collisions

with other atoms. 

Evaluate the total mass of the helium gas in

the box.

A. 

B. 

100N. m− 2

9 × 10− 4kg

5 × 10− 3kg

https://dl.doubtnut.com/l/_6vKk3ve6ARLa


Entrance Corner Integer Answer Type

C. 

D. 

Answer: B

Watch Video Solution

3 × 10− 4kg

7 × 10− 3kg

1. Two identical cylinder contain helium at 3.5

standard atmosphere and argon at 2.5

standard atmosphere respectively. IF both

https://dl.doubtnut.com/l/_6vKk3ve6ARLa
https://dl.doubtnut.com/l/_nTSHe0AgxYX7


these gases are �lled in one of the cylinders,

what would be the pressure of the mixture?

Watch Video Solution

2. The rms speed of molecule of a gas at

 and 1 standard atmosphere pressure is

 . The temperature of the gas is

increased to  and pressure is doubled.

The rms speed becomes k times what is the

value of k?

Watch Video Solution

−73∘C

100m. s− 1

527∘C

https://dl.doubtnut.com/l/_nTSHe0AgxYX7
https://dl.doubtnut.com/l/_grKNqn5AtIU0


3. The density of gas is  and

the root mean square speed of the gas

molecules is  The pressure exerted

by the gas on the walls of the vessel in

 Find the value of n.

Watch Video Solution

6 × 1022kg. m− 3

500m. s− 1

n × 103N. m− 2

4. A gas has molar heat capacity

. In the processc = 37.55J. mol− 1. K − 1

https://dl.doubtnut.com/l/_grKNqn5AtIU0
https://dl.doubtnut.com/l/_5cvH0Edhq41z
https://dl.doubtnut.com/l/_qLzIwqHfD7bb


pT=constant . Find the number of degrees of

freedom of the molecules of the gas.

Watch Video Solution

5. A vessel has 6g of hydrogen at pressure p

and temperature 500k. A small hole is made in

it so that hydrogen leaks out. How much

hydrogen (in g) leaks out if the �nal pressure is

 and temperature falls to 300K?

Watch Video Solution

p

2

https://dl.doubtnut.com/l/_qLzIwqHfD7bb
https://dl.doubtnut.com/l/_VZg4DpY7ofFP
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1. Use kinetic theory of gases to show that the

average kinetic energy of a molecule of an ideal

gas is directly proportional to the absolute

temperature of the gas.

Watch Video Solution

2. What is mean free path of a gas molecule?

On What factors does it depend?

Watch Video Solution

https://dl.doubtnut.com/l/_SCQlqUQaoTBs
https://dl.doubtnut.com/l/_zAyVMy5Zyzu6


3. Which one of the following is not true for an

ideal gas ?

A. The molecule of an ideal gas move

randomly

B. The molecule of an ideal gas attract one

another

C. The volume of the molecules of an ideal

gas is negligible

https://dl.doubtnut.com/l/_zAyVMy5Zyzu6
https://dl.doubtnut.com/l/_bzvD66jV3Vcl


D. The pressure of an ideal gas increases

with increase in the velocity of its

molecules.

Answer: D

Watch Video Solution

4. From the relation  show that

the mean kinetic energy of a molecule is the

same for all types of gases.

Watch Video Solution

p = mnc2
rms

1

3

https://dl.doubtnut.com/l/_bzvD66jV3Vcl
https://dl.doubtnut.com/l/_8az20lzFRKjX


5. From the relation  show that

the ratio of two speci�c heats  of an ideal

gas is given by  where f is the

degrees of freedom of the molecule.

Watch Video Solution

Cp − Cv = R

(γ)

γ = 1 +
2

f

6. A monatomic ideal gas is heated at constant

pressure. How much fraction of heat is used to

increase internal energy?

https://dl.doubtnut.com/l/_8az20lzFRKjX
https://dl.doubtnut.com/l/_cmuWrzqkatvh
https://dl.doubtnut.com/l/_MZp6n57zOYsg


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2

5

3

5

3

7

3

7

7. From kinetic theory prove that pressure of a

gas  (where v=1 molar volume,

E=kinetic energy).

p =
2E
3v

https://dl.doubtnut.com/l/_MZp6n57zOYsg
https://dl.doubtnut.com/l/_FWXDfrfSHDOQ


Watch Video Solution

8. What will be the e�ect on rms velocity of a

gas particle when (i) Temperature of the gas is

increased (ii) density of the gas is decreased?

Watch Video Solution

9. The degrees of fraction of a molecular gas is

n. Show that the ratio of gas 

Watch Video Solution

= 1 + ( )
Cp

Cv

2

n

https://dl.doubtnut.com/l/_FWXDfrfSHDOQ
https://dl.doubtnut.com/l/_NiWS6nOthT8J
https://dl.doubtnut.com/l/_odOKz5LPHhz5


10. In thermal equilibrium the rms velocity of a

gas molecule is

A. proportional to 

B. proportional to 

C. proportional to 

D. zero

Answer: C

Watch Video Solution

T 3

T 2

√T

https://dl.doubtnut.com/l/_odOKz5LPHhz5
https://dl.doubtnut.com/l/_kKNlQ9na19xD
https://dl.doubtnut.com/l/_aHYluLEuTdDR


11. Write the expression for mean free path.

Watch Video Solution

12. The mean free path of oxygen molecule at

NTP is  What will be the time

between two consecutive collisions of an

oxygen molecule?(

)

Watch Video Solution

9.5 × 10− 6cm

R = 8.3 × 107erg. mol− 1. K − 1

https://dl.doubtnut.com/l/_aHYluLEuTdDR
https://dl.doubtnut.com/l/_YrtHxXkA8Onq
https://dl.doubtnut.com/l/_GBTpzjYXh0Rk


13. From kinetic theory of gases prove that the

pressure of a gas p= , where V=1 molar

volume E=kinetic energy.

Watch Video Solution

2E/3V

14. State two fundamental postulates of kinetic

theory of ideal gases.

Watch Video Solution

https://dl.doubtnut.com/l/_GBTpzjYXh0Rk
https://dl.doubtnut.com/l/_a3FM8uKwQIZZ


15. The temperature of a gas in increased from

 to . Show that the rms velocity of

the gas molecules at higher temperature is 

times the velocity at the initial temperature.

Watch Video Solution

27∘C 327∘C

√2

16. The volume and pressure of two moles of an

ideal gas and V and p respectively Another

1mol ideal gas having volume 2V also exerts the

same pressure p. Molecular mass of the second

https://dl.doubtnut.com/l/_p6IsddV3GS9f
https://dl.doubtnut.com/l/_D2NULOhKYjMd


gas is 16 times that of the �rst gas. Compare

the rms velocities of the two gases.

Watch Video Solution

17. The perfect gas equation for 4g of hydrogen

gas is

A. pV=RT

B. pV=2RT

C. 

D. 

pV = RT
1

2

pV = 4RT

https://dl.doubtnut.com/l/_D2NULOhKYjMd
https://dl.doubtnut.com/l/_6fLQ4YWLwh8t


Answer: B

Watch Video Solution

18. From the relation  show that

the mean kinetic energy of a molecule is the

same for all types of gases.

Watch Video Solution

p = mnc2
rms

1

3

19. De�ne degrees of freedom Write down the

principle of equipartition of energy. Find the

https://dl.doubtnut.com/l/_6fLQ4YWLwh8t
https://dl.doubtnut.com/l/_vM3LPYz75BtV
https://dl.doubtnut.com/l/_UrUvM9AmaTBQ
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value of  of a diatomic gas.

Watch Video Solution

γ = (Cp /Cv)

1. The rms speed of oxygen is v at a particular

temperature. IF the temperature is doubled

and oxygen molecules dissociate into oxygen

atoms the rms speed becomes

A. v

https://dl.doubtnut.com/l/_UrUvM9AmaTBQ
https://dl.doubtnut.com/l/_6zNOVR4UY3hH


B. 

C. 2v

D. 4v

Answer: C

Watch Video Solution

√2v

2. IF the rms velocity of hydrogen gas at certain

temperature is c, then the rms velocity of

oxygen gas at the same temperature is

https://dl.doubtnut.com/l/_6zNOVR4UY3hH
https://dl.doubtnut.com/l/_NyoChUmngcmb


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

c

8

c

10

c

4

c

2

3. Temperature of an ideal gas initially at 

is raised by , The rms velocity of the gas

molecule will

27∘C

6∘C

https://dl.doubtnut.com/l/_NyoChUmngcmb
https://dl.doubtnut.com/l/_BenoL0T8S4tU
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A. increase by nearly 2%

B. decrease by nearly 2%

C. increase by nearly 1%

D. decrease by nearly 1%

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BenoL0T8S4tU


1. An open pipe made up of glass is immersed

in mercury in such a way that a length of 8 cm

extends above the mercury level. The open end

of the tube is then closed and sealed and the

tube is raised vertically up by additional 46 cm.

What will be length of the air column above

mercury in the tube now?(atm pressure =76 cm

of HG)

A. 16cm

B. 22cm

C. 38cm

https://dl.doubtnut.com/l/_9RFPuOAD6yMY


D. 6cm

Answer: A

View Text Solution

2. Consider an ideal gas con�ned in an isolated

closed chamber. As the gas undergoes an

adiabatic expansion the average time of

collision between molecules increases as 

where V is the volume of the gas. The value of q

is 

V q

(γ = )
Cp

Cv

https://dl.doubtnut.com/l/_9RFPuOAD6yMY
https://dl.doubtnut.com/l/_Gj7d82uCKgIf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3γ + 5

6

3γ − 5

6

γ + 1

2

γ − 1

2

3. An ideal gas undergoes a quasistatic,

reversible process in which its molar heat

capacity C remains constant. It during this

https://dl.doubtnut.com/l/_Gj7d82uCKgIf
https://dl.doubtnut.com/l/_TLKkCPagSXzo


process the relation the pressure p and volume

V is given by =constant, then n is given by

(here  and  are molar speci�c heat at

constant pressure and constant volume

respectively).

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

pV n

Cp Cv

n =
Cp

Cv

n =
C − Cp

C − Cv

n =
Cp − C

C − Cv

n =
C − Cv

C − Cp

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


View Text Solution

4. The mass of a hydrogen molecule is

.  such molecules hit every

second on a rigid wall of area  at an angle

of  to the normal and rebound elastically

with a speed of  then the pressure on

the wall is nearly

A. 

B. 

C. 

3.32 × 10− 27kg 1023

2cm2

45∘

103m/s

2.35 × 102N /m2

4.70 × 102N /m2

2.35 × 103N /m2

https://dl.doubtnut.com/l/_TLKkCPagSXzo
https://dl.doubtnut.com/l/_Qw9gQF8PZBbn
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D. 

Answer:

Watch Video Solution

4.70 × 103N /m2

1. The mean free path of molecules of a gas

(radius r) is inversely proportional to

A. r3

https://dl.doubtnut.com/l/_Qw9gQF8PZBbn
https://dl.doubtnut.com/l/_xnPuKUW6knJM


B. 

C. r

D. 

Answer: B

Watch Video Solution

r2

√r

2. The ratio of the speci�c heats  in

terms of degrees of freedom(n) is given by

A. 

= γ
Cp

Cv

(1 + )
1

n

https://dl.doubtnut.com/l/_xnPuKUW6knJM
https://dl.doubtnut.com/l/_Zg72xURpf5xY
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B. 

C. 

D. 

Answer: C

Watch Video Solution

(1 + )
n

3

(1 + )
2

n

(1 + )
n

2

1. The molecules of a given mass of a gas have

rms velocity of  at  and 200m. s− 1 27∘C

https://dl.doubtnut.com/l/_Zg72xURpf5xY
https://dl.doubtnut.com/l/_7Ph6K4stAV9u


 pressure. When the

temperature and pressure of the gas are

respectively.  and  the

rms velocity of its molecules in  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.0 × 105N. m− 2

127∘C 0.05 × 105N. m− 2

m. s− 1

400

√3

100√2

3

100

3

100√2

https://dl.doubtnut.com/l/_7Ph6K4stAV9u


2. When the temperature of a gas is raised

from  to  the percentage increase in

the rms velocity of the molecules will be

A. 0.6

B. 0.1

C. 0.15

D. 0.3

Answer: B

Watch Video Solution

30∘C 90∘C

https://dl.doubtnut.com/l/_lnii22ipEZzs


3. At what temperature will the rms speed of

oxygen molecules become just su�cient for

escaping from the earth's atmosphere?

[Given:mass of oxygen(m)= 

Boltzmann constant

]

A. 

B. 

C. 

D. 

2.76 × 10− 26kg

kB = 1.38 × 10− 23J. K − 1

5.016 × 104K

8.360 × 104K

2.508 × 104K

1.254 × 104K

https://dl.doubtnut.com/l/_4aduuYE92yjb


Cbse Scanner

Answer: B

Watch Video Solution

1. What would be the e�ect on the rms speed

of gas molecules if the temperature of the gas

is increased by a factor of 4?

Watch Video Solution

https://dl.doubtnut.com/l/_4aduuYE92yjb
https://dl.doubtnut.com/l/_grhn76zpc1XC


2. State law of equiparition of energy.

Watch Video Solution

3. Find the ratio of two molar speci�c heats for

a diatomic gas .

Watch Video Solution

4. The absolute temperature of a gas is

increased to four times . What will be the

https://dl.doubtnut.com/l/_8p7M7HspVLHI
https://dl.doubtnut.com/l/_TND1qJzI9ac2
https://dl.doubtnut.com/l/_PbYDGOnhFzhI


change in its root mean square speed.

Watch Video Solution

5. De�ne degrees of freedom. What is the

degrees of freedom of a monatomic and

diatomic gas?

Watch Video Solution

6. A �ask contains Argon and chloring in the

ratio of  by mass. The temperature of the2: 1

https://dl.doubtnut.com/l/_PbYDGOnhFzhI
https://dl.doubtnut.com/l/_T6jDl9KH2J1G
https://dl.doubtnut.com/l/_jyFvHbLcPNXD


mixture is  Obtain the ratio of averagae

kinetic energy per molecule and root mean

square speed  of the molecules of the two

gases. Given atomic mass of argon=39.9 u and

molarcular mass of chlorine.=70.9 u.

Watch Video Solution

27∘C

vrms

7. State the law of equipartition of energy.

Watch Video Solution

https://dl.doubtnut.com/l/_jyFvHbLcPNXD
https://dl.doubtnut.com/l/_U3G0aO8Iup6a


8. Prove that the average kinetic energy of a

molecule of an ideal gas is direcly proportional

to the absolute temperature of the gas.

Watch Video Solution

9. The absolute temperature of a gas is

increased to 3 times. What will be the increase

in root mean square velocity of the gas

molecule.

Watch Video Solution

https://dl.doubtnut.com/l/_nxdZsUwCfqPx
https://dl.doubtnut.com/l/_vxJrb1gHISgX



