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Textbook Questions Answers | Multiple Choice

Questions

1. A particle of mass m is moving with speed u in a
direction which 60° with respect to x - axis. It

undergoes elastic collision with the wall. What is the



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_nupkeIwSFSZ5

change in momentum in x and y direction ?

L.

A

A.Ap, = —mu, Ap, =0
B.Ap, = — 2mu, Ap, =0
C.Ap, = 0, Ap, = mu

D. Ap, = mu, Ap, = 0

Answer: A

° View Text Solution

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

the following quantity is zero?


https://dl.doubtnut.com/l/_nupkeIwSFSZ5
https://dl.doubtnut.com/l/_co25DCcgDyMb

A. rms speed

B. average speed

C. average velocity

D. most probable speed

Answer: C

° Watch Video Solution

3. An ideal gas is maintained at constant pressure. If
the temperature of an ideal gas increase from 100K

to 1000K then the rms speed of the gas molecules:


https://dl.doubtnut.com/l/_co25DCcgDyMb
https://dl.doubtnut.com/l/_1C9jR6UPqkBc

A.increases by 5 times

B. increases by V10 times

C.remains same

D. increases by 7 times

Answer: B

° Watch Video Solution

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 4° lesser than room B,

which room has more air in it?


https://dl.doubtnut.com/l/_1C9jR6UPqkBc
https://dl.doubtnut.com/l/_PVmiKyqjsVYs

A. Room A

B. Room B

C.Both room has same air

D. Cannot be determined

Answer: A

o Watch Video Solution

5. The average translational kinetic energy of gas

molecules depends on

A. number of molesand T


https://dl.doubtnut.com/l/_PVmiKyqjsVYs
https://dl.doubtnut.com/l/_yC4aliqjYavD

B.onlyonT

C.PandT

D. P only

Answer: D

° 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

B. remains same


https://dl.doubtnut.com/l/_yC4aliqjYavD
https://dl.doubtnut.com/l/_dQ4XdqU8s7BR

C. halves

D. quadruples

Answer: B

o Watch Video Solution

C
7.The ratio v = _CP for a gas mixture consisting of
14

8 g of helium and 16 g of oxygen is

A.23/15
B.15/23

C.27/11


https://dl.doubtnut.com/l/_dQ4XdqU8s7BR
https://dl.doubtnut.com/l/_Q3qjxpfbCNOS

D.17/27

Answer: A::B::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 Cr
e ratio o = —
1=
A f
f
B. —
2
C. f


https://dl.doubtnut.com/l/_Q3qjxpfbCNOS
https://dl.doubtnut.com/l/_AsDKaU2NKO6r

Answer: D

° Watch Video Solution

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. quadrupled


https://dl.doubtnut.com/l/_AsDKaU2NKO6r
https://dl.doubtnut.com/l/_TyuCGylt5edy

Answer: A

o Watch Video Solution

10. Which of the following shows the correct
relationship between the pressure and density of an

ideal gas at constant temperature ?

A ls

B. s

C.le

D. Lo


https://dl.doubtnut.com/l/_TyuCGylt5edy
https://dl.doubtnut.com/l/_QE6qbq2PgWUB

Answer: D

o View Text Solution

1. A sample of gas consists of p; moles of
monoatomic molecules, py moles of diatomic
molecules and w3 moles of linear triatomic
molecules. The gas is kept at high temperature.

What is the total number of degrees of freedom?

A [3p1 + T(pa + p3) | Na

B. [3u1 + Tpa + 6u3] Ny

C.[7Tp1 + 3(p2 + p3)]Na


https://dl.doubtnut.com/l/_QE6qbq2PgWUB
https://dl.doubtnut.com/l/_LbFYHt9sLwDA

D. [3p1 + 6(p2 + p3)| Na

Answer: A

° Watch Video Solution

12. If Sp and Sy denote the specific heats of
nitrogen gas per unit mass at constant pressure and

constant volume respectively, then

A s, — sy = 28R

B.s, — sy = R/28

C.s,—s,=R/14


https://dl.doubtnut.com/l/_LbFYHt9sLwDA
https://dl.doubtnut.com/l/_S3nsntkipJs8

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


https://dl.doubtnut.com/l/_S3nsntkipJs8
https://dl.doubtnut.com/l/_gaYjq4H21wxC

Answer: D

o Watch Video Solution

14. For a given gas molecule at a fixed temperature
the area under the Maxwell - Boltzmann distribution

curve is equal to :

PV
kT
kT
PV
p
NkT

D. PV


https://dl.doubtnut.com/l/_gaYjq4H21wxC
https://dl.doubtnut.com/l/_6BZKx9enJuAQ

Answer: A

o Watch Video Solution

15. A particle of mass m is moving with speed u in a
direction which 60° with respect to x - axis. It
undergoes elastic collision with the wall. What is the
change in momentum in x and y direction ?

L.

L

A.Ap, = —mu, Ap, =0
B.Ap, = — 2mu, Ap, =0

C.Ap, = 0, Ap, = mu


https://dl.doubtnut.com/l/_6BZKx9enJuAQ
https://dl.doubtnut.com/l/_MEFn1Wmfr0kf

D. Ap, = mu, Ap, =0

Answer: A

° View Text Solution

16. 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/_MEFn1Wmfr0kf
https://dl.doubtnut.com/l/_dFdDI0QqSMA2

Answer: C

o Watch Video Solution

17. An ideal gas is maintained at constant pressure. If

the temperature of an ideal gas increase from 100K

to 1000K then the rms speed of the gas molecules:

A.increases by 5 times

B. increases by 10 times

C. remains same

D. increases by 7 times


https://dl.doubtnut.com/l/_dFdDI0QqSMA2
https://dl.doubtnut.com/l/_lDrmnO4s1lMq

Answer: B

° Watch Video Solution

18. 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 4° 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


https://dl.doubtnut.com/l/_lDrmnO4s1lMq
https://dl.doubtnut.com/l/_e7uPygZaaq2R

Answer: A

° Watch Video Solution

19. The average translational kinetic energy of gas

molecules depends on

A.number of moles and T

B.onlyonT

C.PandT

D. P only

Answer: D

| o |


https://dl.doubtnut.com/l/_e7uPygZaaq2R
https://dl.doubtnut.com/l/_ZrqZ8jC6Gq9O

| & Watch Video Solution

20. If the internal energy of an ideal gas U and

volume V are doubled, then the pressure of the gas :

A. doubles

B. remains same

C. halves

D. quadruples

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ZrqZ8jC6Gq9O
https://dl.doubtnut.com/l/_5DJ1d7EBx3i3
https://dl.doubtnut.com/l/_DZ4pnydGewfw

21.The ratio vy = C'_P for a gas mixture consisting of
14

8 g of helium and 16 g of oxygen is

A.23/15
B.15/23
c.27/11

D.17/27

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_DZ4pnydGewfw

22. A container has one mole of monoatomic ideal

gas. Each molecule has f degrees of freedom. What is
Cp

the ratio of v = C
v

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_SsR2j6bLyARu

23. 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. quadrupled

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_qK7o2PhcjEKt

24. Which of the following shows the correct
relationship between the pressure and density of an

ideal gas at constant temperature ?

A e

B. e

C. e

D. Lo

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_vgnFl2bNs3Vf

25. A sample of gas consists of p; moles of
monoatomic molecules, s moles of diatomic
molecules and pu3 moles of linear triatomic
molecules. The gas is kept at high temperature.

What is the total number of degrees of freedom?

A [Bpy + 7(p2 + p3)|Na
B. [3u1 + Tpa + 6u3] Ny
C.[7p1 + 3(p2 + p3) | Na

D. [3u1 + 6(p2 + p3)|Na

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rFkT2T8Q9DUW

26. If Sp and Sy denote the specific heats of
nitrogen gas per unit mass at constant pressure and
constant volume respectively, then

A s, — sy = 28R

B.s, — sy = R/28

C.s,—s,=R/14

D.s, —s, =R

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_rFkT2T8Q9DUW
https://dl.doubtnut.com/l/_CdNBrx1R7LhK
https://dl.doubtnut.com/l/_8uZrrVq9QhdP

27. 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

o Watch Video Solution



https://dl.doubtnut.com/l/_8uZrrVq9QhdP

28. For a given gas molecule at a fixed temperature
the area under the Maxwell - Boltzmann distribution

curve is equal to :

PV
kT
kT
PV
P
NkT

D. PV

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Ro8t5Un99oJs

Textbook Questions Answers li Short Answer Questions

1. What is the microscopic origin of pressure?

o Watch Video Solution

2. What is the microscopic origin of pressure?

o Watch Video Solution

3. Why moon has no atmosphere?

o Watch Video Solution



https://dl.doubtnut.com/l/_9reIecLlrLsF
https://dl.doubtnut.com/l/_8LP38aNW1DgG
https://dl.doubtnut.com/l/_WHs5WLIHd09k

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?

o Watch Video Solution

6. Define the term degrees of freedom.

o Watch Video Solution



https://dl.doubtnut.com/l/_b96pJj9BV0pY
https://dl.doubtnut.com/l/_lQxkC5AtiqIF
https://dl.doubtnut.com/l/_0cIfuTW1PwhH

7. State the law of equipartition of energy.

o Watch Video Solution

8. Define mean free path and write down its

expression.

o Watch Video Solution

9. Kinetic theory

o Watch Video Solution



https://dl.doubtnut.com/l/_k5hFxoRfZW8O
https://dl.doubtnut.com/l/_tgyKJ2eWdrSE
https://dl.doubtnut.com/l/_2epDyPbCB0qX
https://dl.doubtnut.com/l/_W9tJUPYah0O1

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

o Watch Video Solution

11. State Avogadro's law.

o Watch Video Solution

12. List the factors affecting the mean free path.

o Watch Video Solution

13. What is the reason for Brownian motion?


https://dl.doubtnut.com/l/_W9tJUPYah0O1
https://dl.doubtnut.com/l/_z3u20XMN04Iy
https://dl.doubtnut.com/l/_B00hlOVODzSx
https://dl.doubtnut.com/l/_obErQXUj552a

o Watch Video Solution

14. What is the microscopic origin of pressure?

o Watch Video Solution

15. What is the microscopic origin of pressure?

o Watch Video Solution

16. Why moon has no atmosphere?

o Watch Video Solution



https://dl.doubtnut.com/l/_obErQXUj552a
https://dl.doubtnut.com/l/_h2qdB0iy56A7
https://dl.doubtnut.com/l/_IkQZ4pSxw5qn
https://dl.doubtnut.com/l/_W4od2kPGFNGe

17. Write the expression for rms speed, average

speed and most probable speed of a gas molecule.

o Watch Video Solution

18. What is the relation between the average kinetic

energy and pressure?

° Watch Video Solution

19. Define the term degrees of freedom.

o Watch Video Solution



https://dl.doubtnut.com/l/_W4od2kPGFNGe
https://dl.doubtnut.com/l/_jTh3zUSB5EFK
https://dl.doubtnut.com/l/_xGE897UbP5Uo
https://dl.doubtnut.com/l/_IM7VSmqg4hnB

20. State the law of equipartition of energy.

o Watch Video Solution

21. Define mean free path and write down its

expression.

o Watch Video Solution

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

o Watch Video Solution



https://dl.doubtnut.com/l/_IM7VSmqg4hnB
https://dl.doubtnut.com/l/_flQ3ZK7pJkYF
https://dl.doubtnut.com/l/_lO5rGqetQzUk
https://dl.doubtnut.com/l/_B31P4Aj1J1mq

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

o Watch Video Solution

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

o Watch Video Solution

25, List the factors affecting the mean free path.

o Watch Video Solution



https://dl.doubtnut.com/l/_B31P4Aj1J1mq
https://dl.doubtnut.com/l/_QBaAWqSUGSdj
https://dl.doubtnut.com/l/_3vhq4fCVNpIE
https://dl.doubtnut.com/l/_e3zTQiua6v7N

26. What is the reason for Brownian motion?

o Watch Video Solution

Textbook Questions Answers lii Long Answer Questions

1. State the postulates of kinetic theory of gases?

o Watch Video Solution

2. Derive the expression pressure exerted by the gas

on the walls of the container.

| e


https://dl.doubtnut.com/l/_twAyb3gr4j0v
https://dl.doubtnut.com/l/_fTeMJ795jd2R
https://dl.doubtnut.com/l/_jV04chvOas4E

| W Watch Video Solution |

3. Explain in detail the kinetic interpretation of

temperature .

o Watch Video Solution

4. Define the term degrees of freedom.

° Watch Video Solution

5. Derive the ratio of two specific heat capacities of

monatomic, diatomic and triatomic molecules.



https://dl.doubtnut.com/l/_jV04chvOas4E
https://dl.doubtnut.com/l/_NybCyRaEz9U1
https://dl.doubtnut.com/l/_BVIGQrvuvWxZ
https://dl.doubtnut.com/l/_8hi3CvOpeees

‘ o View Text Solution

6. Explain in detail the Maxwell Boltzmann

distribution function.

o View Text Solution

7. What is mean free path? Derive an expression for

mean free path.

o Watch Video Solution



https://dl.doubtnut.com/l/_8hi3CvOpeees
https://dl.doubtnut.com/l/_pclJ3VRFRtGc
https://dl.doubtnut.com/l/_d7BDLqYIoNZI

8. Describe the Brownian motion.

° Watch Video Solution

9. Write down the postulates of kinetic theory of

gases.

o View Text Solution

10. Gas exerts pressure on the walls of the container

o Watch Video Solution



https://dl.doubtnut.com/l/_pywAtlS02fd9
https://dl.doubtnut.com/l/_7Qwc9MCJDKT5
https://dl.doubtnut.com/l/_E4JmXErQKEEi
https://dl.doubtnut.com/l/_yxAp3HcUXs8U

1. Explain in detail the kinetic interpretation of

temperature .

o Watch Video Solution

12. Define the term degrees of freedom.

o Watch Video Solution

13. The ratio of specific to molar heat capacity of a

body

° Watch Video Solution



https://dl.doubtnut.com/l/_yxAp3HcUXs8U
https://dl.doubtnut.com/l/_xwdsBpEw6rg8
https://dl.doubtnut.com/l/_vHXJreXd4kCR
https://dl.doubtnut.com/l/_MFMsfWHpBk8g

14. According to Maxwell Boltzmann distribution of

energy

o Watch Video Solution

15. Derive the expression for mean free path the of

the gas.

o View Text Solution

16. Describe the Brownian motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_MFMsfWHpBk8g
https://dl.doubtnut.com/l/_EZ8aSAEsGWeP
https://dl.doubtnut.com/l/_BPlurZ3hzoNU

Textbook Questions Answers Iv Numerical Problems

1. A fresh air is composed of ntirogen N5(78 % ) and
oxygen 05(21%). Find the rms speed of

N2 and 02 at 20°C.

° Watch Video Solution

2. If the rms speed of methane gas in the Jupiter's
atmosphere is 471.8ms !, show that the surface

temperature of Jupiter is sub-zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_VlSGMlzgVioq
https://dl.doubtnut.com/l/_EqQtfQwh4Lel
https://dl.doubtnut.com/l/_s8CTMpsYcVoS

3. Calculate the temperature at which the rms
velocity of a gas triples its value at S.T.P.

[T, = 273K]

o Watch Video Solution

4. A gas is at temperature 80°C and pressure

5 x 101 Nm ~2. What is the number of molecules

per m? if Boltzmann's constant is

1.38 x 10" 2JK !

o Watch Video Solution



https://dl.doubtnut.com/l/_s8CTMpsYcVoS
https://dl.doubtnut.com/l/_9jQU5qQSm9lP

5. From kinetic theory of gases, show that Moon

cannot have atmosphere (Assume

k=138x10 *JK ', T0°C = 273K).

o Watch Video Solution

6. 1f 10%° oxygen molecules per second strike 4cm? of
wall at an angle of 30° with the normal when
moving at a speed of 2 x 10°ms~! |, find the

pressure exerted on the wall . (mass of 1 atom

= 1.67 x 10~ *"kg)

° Watch Video Solution



https://dl.doubtnut.com/l/_odsSPFqXWBuM
https://dl.doubtnut.com/l/_5AKxWK8hYlgA

7.During an adiabatic process, the the pressure of a
mixture of monatomic and diatomic gases is found
to be proportional to the cube of the temperature .

Find the value of v = (Cp /Cy)

o Watch Video Solution

8. Calculate the mean free path of air molecules at
STP. The diameter of N, and O, is about

3x 10" Om

o Watch Video Solution



https://dl.doubtnut.com/l/_hU9ICPBzyIZO
https://dl.doubtnut.com/l/_nteVtR711CXM

9. 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.

o Watch Video Solution

10. Estimate the total humber of air molecules in a

room of capacity 25m? at a temperature of 27° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_p02jlVgJtCbc
https://dl.doubtnut.com/l/_Ohe9wHG1xHcp

11. A fresh air is composed of ntirogen Ny(78 % )
and oxygen 05(21% ). Find the rms speed of

N2 and 02 at 20°C.

° Watch Video Solution

12. If the rms speed of methane gas in the Jupiter's
atmosphere is 471.8ms !, show that the surface

temperature of Jupiter is sub-zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_NxCH7NODMseK
https://dl.doubtnut.com/l/_qPtuvBGISwKN

13. Calculate the temperature at which the rms

velocity of a gas triples its value at ST.P.

[Ty = 273K]

° Watch Video Solution

14. A gas is at temperature 80°C and pressure
5 x 101 Nm 2. What is the number of molecules
per m> if Boltzmann's constant is

1.38 x 10 2JK !

o Watch Video Solution



https://dl.doubtnut.com/l/_7axE7XUpCTdY
https://dl.doubtnut.com/l/_SvYYrhuhR4W9

15. From kinetic theory of gases, show that Moon

cannot have atmosphere (Assume

k=138x 10 *JK ', T0°C = 273K).

° Watch Video Solution

16. If 10?° oxygen molecules per second strike 4cm?
of wall at an angle of 30° with the normal when
moving at a speed of 2 x 10°ms~! |, find the

pressure exerted on the wall . (mass of 1 atom

= 1.67 x 10~ *"kg)

o Watch Video Solution



https://dl.doubtnut.com/l/_tgSFhoYb1kOl
https://dl.doubtnut.com/l/_3Lq0ZE331q1h

17. During an adiabatic process, the the pressure of a
mixture of monatomic and diatomic gases is found
to be proportional to the cube of the temperature .

Find the value of v = (Cp /Cy)

o View Text Solution

18. Calculate the mean free path of air molecules at
STP. The diameter of N, and O, is about

3x 10 Om

o Watch Video Solution



https://dl.doubtnut.com/l/_t7QQ1UYBPCl6
https://dl.doubtnut.com/l/_XjCx9Z8QhOGa

19. 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.

o Watch Video Solution

20. Estimate the total number of air molecules in a

room of capacity 25m? at a temperature of 27° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_xz6kbqkSuMln
https://dl.doubtnut.com/l/_xlJGtRxRYXJ4

Other Important Questions Answers | Multiple Choice

Questions

1. According to kinetic theory of gases, molecules of

a gas behave like .

A. perfectly elastic rigid spheres

B. perfectly elastic non - rigid spheres

C. inelastic spheres

D. inelastic non -rigid spheres

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_E1k64yfjAfbg

2. A gas behaves as an ideal gas at :

A. low pressure and high temperature

B. low pressure and low temperature

C. high pressure and high temperature

D. high pressure and low temperature

Answer: A

o Watch Video Solution

3. Select the correct pair from the following

parameters.


https://dl.doubtnut.com/l/_Mm1xKGObcd5y
https://dl.doubtnut.com/l/_bgKONtdPfhIQ

A. Work and temperature

B. Torque and temperature

C. Torque and volume

D. Pressure and temperature

Answer: D

° Watch Video Solution

4.The mean translational kinetic energy of a perfect

gas molecule at the temperature Tk is :

A kpT


https://dl.doubtnut.com/l/_bgKONtdPfhIQ
https://dl.doubtnut.com/l/_0T1MJFFnk5k4

B. —kgT

C. =kpT

D.2K T

Answer: B

° Watch Video Solution

5. The ratio of rotational kinetic energy to the total

kinetic energy of a diatomic molecule is :

>
oo o w


https://dl.doubtnut.com/l/_0T1MJFFnk5k4
https://dl.doubtnut.com/l/_7dQj4vu78peN

N

O
| ot W

Answer: B

o Watch Video Solution

6. Which one of the following is not an assumption

of kinetic theory of gases ?

A. The force of attraction between the molecules

is negligible .

B. All molecules have same speed.


https://dl.doubtnut.com/l/_7dQj4vu78peN
https://dl.doubtnut.com/l/_7xJrWznyx4Dm

C. The volume occupied by the molecules of the

gas is negligible.

D.The collision between the molecules are

elastic.

Answer: B

o Watch Video Solution

7. At O K, which of the following properties of a gas

will be zero ?

A. Potential energy


https://dl.doubtnut.com/l/_7xJrWznyx4Dm
https://dl.doubtnut.com/l/_qd5GG6LScX6i

B. Kinetic energy

C. Density

D. Vibrational energy

Answer: B

o View Text Solution

8. Match the parameters given in column | with the

expressions given in column Il


https://dl.doubtnut.com/l/_qd5GG6LScX6i
https://dl.doubtnut.com/l/_nJoYFhuWiaSX

Column I

1. Pressure of a gas

2. RMS speed of gas molecules

3. Mean free path

4. Most probable speed of gas molecules

A T-(vi),2-(),3-(iv), 4 - (ii)

B.1-(iii), 2 -(ii) , 3-(iv) , 4 - (i)

C.1-(v),2-(iv),3-(iv),4 - (i)

D.1-(vi),2-(v),3-(ii), 4 - (vi)

Answer: C

Column II

(2) %ﬁdzP

(i1) | 2L

... T
(zzz)K\/gﬁp2

(iv)y/ L

o Watch Video Solution



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

9. Two gases A and B having same pressure P, volume

V , and Temperature T are mixed . If mixture has

volume and temperature as V ans T respectively.

Then pressure of mixture is :

A. 3P

B.P

C. 4P

D. 2P

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_nJoYFhuWiaSX
https://dl.doubtnut.com/l/_GGw81sLdqc5N

10. The adjoining figure shows graph of pressure and
volume of a gas at two temperatures 77 and 75 .

Which of the following inferences is correct ?

L

" A

AT, =T,

B.T, < T

T, > T,

D. None of these

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_GGw81sLdqc5N
https://dl.doubtnut.com/l/_UCiB1reEDapH

11. At a given temperature , the ratio of kinetic

energies of 3 g of hydrogen and 4g of oxygen

A 1:12

B.4:3

C.12:1

D.3:4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tc5WMHFXOZNj

12. Which one of the following graphs represents the

behaviour of an ideal gas.

A&

B. s

c.l=

D. s

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_LX2dJTIDRV3K

13. Assertion : For an ideal gaas at constant
temperature, the product of the pressure and
volume is a constant.
Reason : The mean square velocity of the molecules
is inversely proportional to mass.
Select the correct option from the following.
A. Both assertion and reason are true and reason
is the correct explanation of the assertion.
B. Both assertion and reason are true but reason
is not the correct explanation of the assertion .

C. Both assertion and reason are false

D. Assertion is true but reason is false


https://dl.doubtnut.com/l/_y2HotIn02lKB

Answer: B

o View Text Solution

14. A mono atomic gas is suddenly compressed to

1\ th
(5) of its initial volume adiabatically the ratio of

its final pressure to the initial pressure is (Given : the

ratio of the specific heats of the given gas to be 5 /3)

A. 16 P

C.32P

D.24P


https://dl.doubtnut.com/l/_y2HotIn02lKB
https://dl.doubtnut.com/l/_7qt1lKPygkYJ

Answer: C

° Watch Video Solution

15. 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.

A.9RT

B.4 RT

C.15RT

D. 11 RT


https://dl.doubtnut.com/l/_7qt1lKPygkYJ
https://dl.doubtnut.com/l/_D5C5UAGLEj3K

Answer: D

o Watch Video Solution

16. A certain mass of an ideal gas having volume V;
and pressure P; at absolute temperature 7. When
it undergoes adiabatic change , its pressure is
increased to P, and volume is increased to V5 and
temperature is increased to T5.

If v is the ratio of two specific heat capacities of the
gas vy = C’_P then select the incorrect equation

v

from the following.

v—1
A. T2 — Tl (ﬁ)


https://dl.doubtnut.com/l/_D5C5UAGLEj3K
https://dl.doubtnut.com/l/_DhLQCJ3E8BuF

Va
C. PV, = BV,
’Y;l
P v
D.Ty =T —
Answer: C

o View Text Solution

17. One mole of an ideal gas (v = 1.4) is compressed
adiabatically , so that its temperature is increased
from 27°C to 35°C If R = 831 J/K/mole then the

change in the internal energy of the gas is :

A.168 )


https://dl.doubtnut.com/l/_DhLQCJ3E8BuF
https://dl.doubtnut.com/l/_HwDxKrKdODRI

B. 166 |

C. 83

D. 332

Answer: B

o Watch Video Solution

18. Assertion : The air pressure in a tyre of a bus
increases during driving.

Reason : The pressure of a given mass of a gas is
inversely proportional to its volume.

Choose the correct choice from the following.


https://dl.doubtnut.com/l/_HwDxKrKdODRI
https://dl.doubtnut.com/l/_DLmkA12LY0eI

A. Both assertion and reason are true and reason

is the correct explanation of the assertion.

B. Both assertion and reason are true but reason

is not the correct explanation of the assertion .

C. Assertion is true but reason is false

D. Assertion is false but reason is true

Answer: C

° Watch Video Solution

19. Mean free path of a gas molecule is :


https://dl.doubtnut.com/l/_DLmkA12LY0eI
https://dl.doubtnut.com/l/_DZFqslsKVarI

A.inversely proportional to diameter of the

molecule

B.inversely proportional number of molecules

per unit volume

C. directly proportional to the pressure

D. directly proportional to the square root of the

absolute temperature.

Answer: B

o Watch Video Solution



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

20. Root mean square speed of the molecules of
ideal gas is V. If pressure is increased two times at
constant temperature , then the rms speed will

become:

AV

B. 4V

D. 2V

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NoR0S19Rv9X3
https://dl.doubtnut.com/l/_DLaZ30Q6J1gi

21. The root mean square velocity of a gas molecule

of mass m at a given temperature is proportional to

B.m

C.m_l/2

D.\/m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DLaZ30Q6J1gi

22. Select the odd man out from the following

statements.

A. Pressure ofagas P = Enmv2

B. Average kinetic energy per molecule is Ke =
5 KT
2

C. For a cyclic process the net heat transferred to
the system is equal to the work done by the
gas Qnet = Qin — Qo = W

D.In terms fo kinetic energy pressure of a
molecule of a gas

3 X kinetic energy per molecule.


https://dl.doubtnut.com/l/_OE82JfbQEU4e

Answer: C

° Watch Video Solution

23.The temperature of H, at which the rms velocity

of its molecules is seven times the rms velocity of

the molecules of nitrogen at 300 K is :

A. 1700 K

B. 2100 K

C.1050 K

D.1350 K


https://dl.doubtnut.com/l/_OE82JfbQEU4e
https://dl.doubtnut.com/l/_EfL2u3Dq5cUS

Answer: C

° Watch Video Solution

24. The root mean square speed of the molecules of
a diatomic gas is V. When the temperature is
doubled ,the molecules dissociate into two atoms.

The new root mean square speed of the atom is :

B. 2v

C. \/§v

D. 4v


https://dl.doubtnut.com/l/_EfL2u3Dq5cUS
https://dl.doubtnut.com/l/_tn2yElphYbmu

Answer: B

o Watch Video Solution

25. At room temperature , the rms speed of the

molecules of a centain diatomic gas is found to be

1933 m/s. The gas is :

A Fy

B. O,

C.Cl,

D. H,


https://dl.doubtnut.com/l/_tn2yElphYbmu
https://dl.doubtnut.com/l/_oICnfmRGOxk9

Answer: D

o Watch Video Solution

26. Assertion : The root mean square and most
probable speeds of the molecules in a gas are the
same.

Reason : The maxwell distribution for the speed to
molecules in a gas is symmetrical.

Which one of the following statement is correct ?

A. Both assertion and reason are true and reason

is the correct explanation of the assertion.


https://dl.doubtnut.com/l/_oICnfmRGOxk9
https://dl.doubtnut.com/l/_RpANxI3i8Gsr

B. Both assertion and reason are true but reason

is not the correct explanation of the assertion .

C. Assertion is true but reason is false

D. Assertion is false and reason is false

Answer: D

° Watch Video Solution

27.The phenomenon of Brownian movement may be

taken as evidence of :

A. EMT of radiation


https://dl.doubtnut.com/l/_RpANxI3i8Gsr
https://dl.doubtnut.com/l/_4t8bYEN8WXC7

B. corpuscular theory of light

C. photoelectric phenomenon

D. kinetic theory of matter

Answer: D

o Watch Video Solution

28. One mole of a gas occupies 224 lit at N.T.P
Calculate the difference between two molar specific

heates of the gas .) =4200) /K cal :

A. 2378 k cal / kmol K


https://dl.doubtnut.com/l/_4t8bYEN8WXC7
https://dl.doubtnut.com/l/_1cz6nzcz16Hw

B. 3.028 k cal / kmol K

C.1.979 k cal / kmol K

D. 4.569k cal / kmol K

Answer: C

° Watch Video Solution

29. Choose the odd man out.

A. Helium is a monoatomic gas

B. Methane is a polyatomic gas

C. Neon is an inert gas


https://dl.doubtnut.com/l/_1cz6nzcz16Hw
https://dl.doubtnut.com/l/_tKUr9pGf29JW

D. Oxygen is a diatomic gas

Answer: C

o Watch Video Solution

30. Degree of freedom of a polyatomic gas is :

Answer: D


https://dl.doubtnut.com/l/_tKUr9pGf29JW
https://dl.doubtnut.com/l/_oAKgSNWRDk8p

° Watch Video Solution

31. In an adiabatic change, the pressure and
temperature of a monoatomic gas are related as

p x TC where C equals

gllw o w|lot | ot

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oAKgSNWRDk8p
https://dl.doubtnut.com/l/_w97lr9baQz4D

32. If for a gas C’ﬂ = 0.67 , this gas is made up of

v

molecules, which are :

A. mixture of diatomic and polyatomic
B. monoatomic
C. polyatomic

D. diatomic

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_w97lr9baQz4D
https://dl.doubtnut.com/l/_2xsizk6jOsbJ

33. In the given (V - T) diagram , what is the relation

between pressure P; and P, ?

Lo

AP, > P

B.P, < P,

C. P2 = Pl

D. cannot be predicted

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_Vj7kHAfNStBC

34. Select the correct statement from the following

statements.

A.Number of degree of freedom for diatomic

molecule is 8

B. Number of degree of freedom for diatomic

molecule is 3.

C. Number of degree of freedom for diatomic

molecule is 6

D. Number of degree of freedom for diatomic

molecule is 7


https://dl.doubtnut.com/l/_M7e2yhCRaZsu

Answer: B

° Watch Video Solution

35. Select the incorrect statement from the following

statements.
A. Pressure of a gas is directly proportional to
mean square speed
B. Mean free path of a molecule is inversely
Proportional to temperature
C.The value of specific heat capacity of helium
5

gas is ER


https://dl.doubtnut.com/l/_M7e2yhCRaZsu
https://dl.doubtnut.com/l/_Yg0xv3iPF9li

D. Number of degree of freedom for diatomic

molecule is 7.

Answer: B

o Watch Video Solution

C
36. The ratio of the specific heats C’_P = v in terms
14

of degrees of freedom (n) is given by :

(o 2)
B. (1+%)

e


https://dl.doubtnut.com/l/_Yg0xv3iPF9li
https://dl.doubtnut.com/l/_XXdMc5yTcYzp

D. (1+%>

Answer: A

° Watch Video Solution

37. If the pressure in a closed vessel is reduced by

drawing out some , the mean free path of the

molecules :

A. is increased

B. is decreased


https://dl.doubtnut.com/l/_XXdMc5yTcYzp
https://dl.doubtnut.com/l/_F0kQJgEVLyHE

C. increases or decreases according to the nature

of gas

D. remains unchanged

Answer: A

° Watch Video Solution

38. If v = C_P for a gas and R is universal gas
14

constant then select the incorrect pair of the

following.


https://dl.doubtnut.com/l/_F0kQJgEVLyHE
https://dl.doubtnut.com/l/_nAGmwtfNxjnv

A. For monoatomic molecule v =
: : 7
diatomic molecule v = ER'
B. For monoatomic molecule v =

triatomic linear molecule v = 1.

C. For monoatomic molecule v =

5
ER and

3

ER and

28

5
ER and

triatomic non - linear molecule v = 1.33

D.For diatomic molecule v =
monoatomicy = ER'
Answer: B

;R and

for

for

for

for

o Watch Video Solution



https://dl.doubtnut.com/l/_nAGmwtfNxjnv
https://dl.doubtnut.com/l/_AQyCmLvtW8I9

39. According to kinetic theory of gases, molecules of

a gas behave like .

A. perfectly elastic rigid spheres

B. perfectly elastic non - rigid spheres

C. inelastic spheres

D. inelastic non -rigid spheres

Answer: A

o Watch Video Solution

40. A gas behaves as an ideal gas at :


https://dl.doubtnut.com/l/_AQyCmLvtW8I9
https://dl.doubtnut.com/l/_40EYbqPSMa6q

A. low pressure and high temperature

B. low pressure and low temperature

C. high pressure and high temperature

D. high pressure and low temperature

Answer: A

° Watch Video Solution

41. Select the correct pair from the following

parameters.

A. Work and temperature


https://dl.doubtnut.com/l/_40EYbqPSMa6q
https://dl.doubtnut.com/l/_Ny6vUIrF5M3E

B. Torque and temperature

C. Torque and volume

D. Pressure and temperature

Answer: D

° Watch Video Solution

42. The mean translational kinetic energy of a

perfect gas molecule at the temperature Tk is :

A kpT

3
B. —kpT
2kB


https://dl.doubtnut.com/l/_Ny6vUIrF5M3E
https://dl.doubtnut.com/l/_KtfSuqjGjC0N

C. =kpT

D.2K T

Answer: B

0 Watch Video Solution

43. The ratio of rotational kinetic energy to the total

kinetic energy of a diatomic molecule is :

o >
Wl oo o w

N


https://dl.doubtnut.com/l/_KtfSuqjGjC0N
https://dl.doubtnut.com/l/_5PCnqK5IFTHl

Answer: B

° Watch Video Solution

44, Which one of the following is not an assumption

of kinetic theory of gases ?

A. The force of attraction between the molecules

is negligible .

B. All molecules have same speed.


https://dl.doubtnut.com/l/_5PCnqK5IFTHl
https://dl.doubtnut.com/l/_4s6P1zi8h7KD

C. The volume occupied by the molecules of the

gas is negligible.

D.The collision between the molecules are

elastic.

Answer: B

° Watch Video Solution

45, At O K, which of the following properties of a gas

will be zero ?

A. Potential energy


https://dl.doubtnut.com/l/_4s6P1zi8h7KD
https://dl.doubtnut.com/l/_iTh9zreOBVTV

B. Kinetic energy

C. Density

D. Vibrational energy

Answer: B

° Watch Video Solution

46. Match the parameters given in column | with the

expressions given in column Il


https://dl.doubtnut.com/l/_iTh9zreOBVTV
https://dl.doubtnut.com/l/_bho9tkj3niiz

Column I

1. Pressure of a gas

2. RMS speed of gas molecules

3. Mean free path

4. Most probable speed of gas molecules

A T-(vi),2-(),3-(iv), 4 - (ii)

B.1-(iii), 2 -(ii) , 3-(iv) , 4 - (i)

C.1-(v),2-(iv),3-(i),4 - (i)

D.1-(vi),2-(v),3-(ii), 4 - (vi)

Answer: C

Column II

(2) %ﬁdzP

(i1) | 2L

... T
(ZZZ)K\/%P?

(iv)y/ L

o Watch Video Solution



https://dl.doubtnut.com/l/_bho9tkj3niiz

47. Two gases A and B having same pressure P,

volume V , and Temperature T are mixed . If mixture

has volume and temperature as V ans T respectively.

Then pressure of mixture is :

A.3P

B.P

C. 4P

D. 2P

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_bho9tkj3niiz
https://dl.doubtnut.com/l/_iUwdQ3tmWaE1

48. The adjoining figure shows graph of pressure
and volume of a gas at two temperatures T} and 715

. Which of the following inferences is correct ?

L

" A

AT, =T,

B.T, < Ty

T, > T,

D. None of these

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_iUwdQ3tmWaE1
https://dl.doubtnut.com/l/_J5WD22eUjwnc

49, At a given temperature , the ratio of kinetic

energies of 3 g of hydrogen and 4g of oxygen

A 1:12

B.4:3

C.12:1

D.3:4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_iE5yJOh6nbY0

50. Which of the following graphs represent the

behaviour of an ideal gas ?

A&

B. s

c.l=

D. s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_rEvvWk0uasR8

51. Assertion : For an ideal gas, at constant

temperature, the product of the pressure and

volume is constant.

Reason : The mean square velocity of the molecules

is inversely proportional to mass.

A. Both assertion and reason are true and reason

is the correct explanation of the assertion.

B. Both assertion and reason are true but reason

is not the correct explanation of the assertion .

C. Both assertion and reason are false

D. Assertion is true but reason is false


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

Answer: B

o Watch Video Solution

5
52. A gas with specific heat ratio v = 3 is

1
compressed suddenly to 3 of its initial volume. If

the pressure is P, then the final pressure is :

A 16 P

C.32P

D.24P


https://dl.doubtnut.com/l/_uQkTEVhKnmtA
https://dl.doubtnut.com/l/_T2a94Xvc7AkB

Answer: C

° Watch Video Solution

53. A gas mixture consists of 2 moles of Oy and 4
moles of Ar at temperature T. Neglecting all
vibrational modes, the total internal energy of the
system is :

A.9RT

B.4 RT

C.15RT

D. 11 RT


https://dl.doubtnut.com/l/_T2a94Xvc7AkB
https://dl.doubtnut.com/l/_bWBDqB9q8v2G

Answer: D

o Watch Video Solution

54. An ideal gas with pressure P, volume V and
temperature T is expanded isothermally to a volume
2V and a final pressure P; . The same gas is
expanded adiabatically to a volume 2V, the final
pressure is P4. In terms of the ratio of the two

specific heats for the gas v, the ratio Py / P is :


https://dl.doubtnut.com/l/_bWBDqB9q8v2G
https://dl.doubtnut.com/l/_3xJrhZzrHZRS

Answer: C

o Watch Video Solution

55. One mole of an ideal gas (v =1.4) is
compressed adiabatically , so that its temperature is
increased from 27°C to 35°C If R = 8.31 J/K/mole

then the change in the internal energy of the gas is :

A.168 )

B. 166 |


https://dl.doubtnut.com/l/_3xJrhZzrHZRS
https://dl.doubtnut.com/l/_TZjKAN7cFaKF

C. 83

D. 332

Answer: B

o Watch Video Solution

56. Assertion : The air pressure in a tyre of a bus
increases during driving.

Reason : The pressure of a given mass of a gas is
inversely proportional to its volume.

Choose the correct choice from the following.


https://dl.doubtnut.com/l/_TZjKAN7cFaKF
https://dl.doubtnut.com/l/_IA2oJ7fjmxt1

A. Both assertion and reason are true and reason

is the correct explanation of the assertion.

B. Both assertion and reason are true but reason

is not the correct explanation of the assertion .

C. Assertion is trure but reason is false

D. Assertion is false but reason is true

Answer: C

o Watch Video Solution

57. Mean free path of a gas molecule is :


https://dl.doubtnut.com/l/_IA2oJ7fjmxt1
https://dl.doubtnut.com/l/_JoBBElF0UGFO

A.inversely proportional to diameter of the

molecule

B. inversely proportional to number to number of

molecules per unit volume

C. directly proportional to the pressure

D. directly proportional to the square root of the

absolute temperature.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_JoBBElF0UGFO

58. Root mean square speed of the molecules of
ideal gas is V. If pressure is increased two times at
constant temperature , then the rms speed will

become:

AV

B. 4V

D. 2V

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_j5yy9eO9acz4
https://dl.doubtnut.com/l/_Ehs4kGKLRKV7

59. The root mean square velocity of a gas molecule

of mass m at a given temperature is proportional to

B.m

C.m_l/2

D.\/m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Ehs4kGKLRKV7

60. Select the odd man out from the following

statements.

A. Pressure ofagas P = gnmv2

B. Average kinetic energy per molecule is Ke =
5 KT
2

C. For a cyclic process the net heat transferred to
the system is equal to the work done by the
gas Qnet = Qin — Qo = W

D.In terms fo kinetic energy pressure of a

molecule of a gas

3 X kinetic energy per molecule.


https://dl.doubtnut.com/l/_2ix11ITd0lLP

Answer: C

o Watch Video Solution

61. The temperature of Hy at which the rms velocity

of its molecules is seven times the rms velocity of

the molecules of nitrogen at 300 K is :

A. 1700 K

B. 2100 K

C. 1050 K

D.1350 K


https://dl.doubtnut.com/l/_2ix11ITd0lLP
https://dl.doubtnut.com/l/_TAKPV6y7PvUw

Answer: C

° Watch Video Solution

62. The root mean square speed of the molecules of
a diatomic gas is V. When the temperature is
doubled ,the molecules dissociate into two atoms.

The new root mean square speed of the atom is :

B. 2v

C. \/§v

D. 4v


https://dl.doubtnut.com/l/_TAKPV6y7PvUw
https://dl.doubtnut.com/l/_JQf6qBLigfPA

Answer: B

o Watch Video Solution

63. At room temperature , the rms speed of the

molecules of a centain diatomic gas is found to be

1933 m/s. The gas is :

A Fy

B. O,

C.Cl,

D. H,


https://dl.doubtnut.com/l/_JQf6qBLigfPA
https://dl.doubtnut.com/l/_pQyvh4SV5a4c

Answer: D

° Watch Video Solution

64. Assertion : The root mean square and most
probable speeds of the molecules in a gas are the
same.

Reason : The maxwell distribution for the speed to
molecules in a gas is symmetrical.

Which one of the following statement is correct ?

A. Both assertion and reason are true and reason

is the correct explanation of the assertion.


https://dl.doubtnut.com/l/_pQyvh4SV5a4c
https://dl.doubtnut.com/l/_jgUJfNYPjWfi

B. Both assertion and reason are true but reason

is not the correct explanation of the assertion .

C. Assertion is trure but reason is false

D. Assertion is false but reason is true

Answer: D

° Watch Video Solution

65. The phenomenon of Brownian movement may be

taken as evidence of :

A. EMT of radiation


https://dl.doubtnut.com/l/_jgUJfNYPjWfi
https://dl.doubtnut.com/l/_10xeLhu9uLHh

B. corpuscular theory of light

C. photoelectric phenomenon

D. kinetic theory of matter

Answer: D

o Watch Video Solution

66. One mole of a gas occupies 224 lit at N.T.P
Calculate the difference between two molar specific

heates of the gas .) =4200) /K cal :

A. 2378 k cal / kmol K


https://dl.doubtnut.com/l/_10xeLhu9uLHh
https://dl.doubtnut.com/l/_fMkjuRyc2zSr

B. 3.028 k cal / kmol K

C.1.979 k cal / kmol K

D. 4.569k cal / kmol K

Answer: C

° Watch Video Solution

67. Choose the odd man out.

A. Helium is a monoatomic gas

B. Methane is a polyatomic gas

C. Neon is an inert gas


https://dl.doubtnut.com/l/_fMkjuRyc2zSr
https://dl.doubtnut.com/l/_acOD2mTLRpwt

D. Oxygen is a diatomic gas

Answer: C

o Watch Video Solution

68. Degree of freedom of a polyatomic gas is :

Answer: D


https://dl.doubtnut.com/l/_acOD2mTLRpwt
https://dl.doubtnut.com/l/_G1mDDRoNTc5E

° Watch Video Solution

69. In an adiabatic change, the pressure and
temperature of a monoatomic gas are related as

p x T where C equals

gllw o w|lot | ot

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_G1mDDRoNTc5E
https://dl.doubtnut.com/l/_Zh0ljnj1j4hn

70. If for a gas C’ﬂ = 0.67 , this gas is made up of

v

molecules, which are :

A. mixture of diatomic and polyatomic
B. monoatomic
C. polyatomic

D. diatomic

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Zh0ljnj1j4hn
https://dl.doubtnut.com/l/_NWs39KF1Ax0W

71. In the given (V - T) diagram , what is the relation

between pressure P; and P, ?

Lo

AP, > P

B.P, < P,

C. P2 = Pl

D. cannot be predicted

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_G1LR0jhuQUw8

72. Select the correct statement from the following

statements.

A.Number of degree of freedom for diatomic

molecule is 8

B. Number of degree of freedom for diatomic

molecule is 5.

C. Number of degree of freedom for diatomic

molecule is 6

D. Number of degree of freedom for diatomic

molecule is 7


https://dl.doubtnut.com/l/_4vrHyTbNAwc1

Answer: B

° Watch Video Solution

73.Select the incorrect statement from the following

statements.
A. Pressure of a gas is directly proportional to
mean square speed
B. Mean free path of a molecule is inversely
Proportional to temperature
C.The value of specific heat capacity of helium
5

gas is ER


https://dl.doubtnut.com/l/_4vrHyTbNAwc1
https://dl.doubtnut.com/l/_mtrsHKNlFUgv

D. Number of degree of freedom for diatomic

molecule is 5.

Answer: B

o Watch Video Solution

C
74. The ratio of the specific heats C’_P = v in terms
14

of degrees of freedom (n) is given by :

(o 2)
B. (1+%)

e


https://dl.doubtnut.com/l/_mtrsHKNlFUgv
https://dl.doubtnut.com/l/_UxQnliqGGO4H

D. (1+%>

Answer: A

° Watch Video Solution

75. If the pressure in a closed vessel is reduced by

drawing out some , the mean free path of the

molecules :

A. is increased

B. is decreased


https://dl.doubtnut.com/l/_UxQnliqGGO4H
https://dl.doubtnut.com/l/_8AEV1aYccqXa

C. increases or decreases according to the nature

of gas

D. remains unchanged

Answer: A

° Watch Video Solution

76. If v = C_P for a gas and R is universal gas
14

constant then select the incorrect pair of the

following.


https://dl.doubtnut.com/l/_8AEV1aYccqXa
https://dl.doubtnut.com/l/_EQoVgZEuZDeI

A. For monoatomic molecule v =

7
diatomic molecule v = ER.

B. For monoatomic molecule v =

5
ER and

3
ER and

triatomic linear molecule v = 4R

C. For monoatomic molecule v =

triatomic non - linear molecule v =

D.For diatomic molecule v =
monoatomicy = ER'
Answer: B

gR and

oR
13

;R and

for

for

for

for

o Watch Video Solution



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

Other Important Questions Answers li Very Short

Answer Questions

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

o Watch Video Solution

2. What is meant by an equation of state ?

o Watch Video Solution

3. At what temperature does all molecular motion

cease?



https://dl.doubtnut.com/l/_KyR5gq6fjj2W
https://dl.doubtnut.com/l/_pRMBDD8gm7Eu
https://dl.doubtnut.com/l/_PaiT2J9aDeI4

| @Y Watch Video Solution

4. Universal gas constant is

o Watch Video Solution

5. What type of motion is associated with the

molecule of a gas?

o Watch Video Solution

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

| o Wiak~h \nAdAAaA CAliidkian



https://dl.doubtnut.com/l/_PaiT2J9aDeI4
https://dl.doubtnut.com/l/_1OlawJ4rnoYq
https://dl.doubtnut.com/l/_snkgmDXSnq4h
https://dl.doubtnut.com/l/_jdX0m3aidfdH

7.what is meant by an equation of state ?

o View Text Solution

8. At which temperature does all molecular motion

cease ?

o View Text Solution

9. What is signified by the universal gas constant R ?

o View Text Solution



https://dl.doubtnut.com/l/_jdX0m3aidfdH
https://dl.doubtnut.com/l/_hQO1PD6miEq4
https://dl.doubtnut.com/l/_OMyvYhMhgXuY
https://dl.doubtnut.com/l/_sShUlSfG8n4p

10. What type of motion is associated with the

molecule of a gas?

o Watch Video Solution

Other Important Questions Answers lii Short Answer

Questions

1. On the basis of kinetic theory of gases, explain how

does a gas exert pressure.

o Watch Video Solution



https://dl.doubtnut.com/l/_sShUlSfG8n4p
https://dl.doubtnut.com/l/_CgCyLGpntQk3
https://dl.doubtnut.com/l/_vvmZRKUXwH6Z
https://dl.doubtnut.com/l/_TDwKLRF98G1a

2. Show that pressure exerted by the gas is two -
thirds of average kinetic energy per unit volume of

the gas molecules.

o Watch Video Solution

3. What are the characteristics of the ideal gas ?

o Watch Video Solution

4. Define RMS speed.

o Watch Video Solution



https://dl.doubtnut.com/l/_TDwKLRF98G1a
https://dl.doubtnut.com/l/_tqblL70cj6Dr
https://dl.doubtnut.com/l/_e5o1645gnt8e

5. Why there is no hydrogen in earth's atmosphere ?

° Watch Video Solution

6. Define Average speed ?

o Watch Video Solution

7. When an automobile travels for a long distance,

the air pressure in the tyres increases slightly . Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_IyIKZKEu9X0Q
https://dl.doubtnut.com/l/_2fAFjt78N9B0
https://dl.doubtnut.com/l/_grrCyujgwHMJ
https://dl.doubtnut.com/l/_18wTh9nzqABW

8. What are the factors which effect Brownian

motion?

o Watch Video Solution

9. On the basis of kinetic theory of gases, explain

how does a gas exert pressure.

° Watch Video Solution

10. Show that pressure exerted by the gas is two -
thirds of average kinetic energy per unit volume of

the gas molecules.



https://dl.doubtnut.com/l/_18wTh9nzqABW
https://dl.doubtnut.com/l/_jrx71F56KcIc
https://dl.doubtnut.com/l/_gXG9H1PuWQiO

| o Watch Video Solution

11. What are the characteristics of the ideal gas ?

o Watch Video Solution

12. Define Root mean square speed .

o Watch Video Solution

13. Why there is no hydrogen in earth's atmosphere ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gXG9H1PuWQiO
https://dl.doubtnut.com/l/_7Al0L5FvjTtC
https://dl.doubtnut.com/l/_gCoPWfxvrUGM
https://dl.doubtnut.com/l/_gBWCyK2hJ631

14. Define Average speed ?

° Watch Video Solution

15. When an automobile travels for a long distance ,

the air pressure in the tyres increases slightly . Why ?

o Watch Video Solution

16. What are the factors which effect Brownian

motion?

o Watch Video Solution



https://dl.doubtnut.com/l/_pnSYiHobC13k
https://dl.doubtnut.com/l/_pm7SEAW5aOZN
https://dl.doubtnut.com/l/_FsMgpd0R4Meq

Other Important Questions Answers Iv Long Answer

Questions

1. Derive the relation between pressure and mean

kinetic energy.

o Watch Video Solution

2. Explain degrees of freedom with examples.

o View Text Solution



https://dl.doubtnut.com/l/_NhPQaNBuNIEq
https://dl.doubtnut.com/l/_3JHC2q0pfvNW

3. (i) Find the adiabatic exponent ~ for mixture of y
moles of monoatomic gas and pus; moles of a
diatomic gas at normal temperature.

(i) An oxygen molecule is travelling in air at 300 K
and 1 atm , and the diameter of oxygen molecule is
1.2 x 1071 m . calculate the mean free path of

oxygen molecule.

° Watch Video Solution

4. Derive the relation between pressure and mean

kinetic energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_13abVoUW4f1j
https://dl.doubtnut.com/l/_ENNxdhoZgCSP

5. What are degrees of freedom?

° Watch Video Solution

6. (i) Find the adiabatic exponent ~ for mixture of y
moles of monoatomic gas and puy; moles of a
diatomic gas at normal temperature.

(i) An oxygen molecule is travelling in air at 300 K
and 1 atm , and the diameter of oxygen molecule is
1.2 x 1071% m . calculate the mean free path of

oxygen molecule.

O Watch Video Solution



https://dl.doubtnut.com/l/_ENNxdhoZgCSP
https://dl.doubtnut.com/l/_y4ZQmmYRq9JE
https://dl.doubtnut.com/l/_Oo4evHdwXDBm

Other Important Questions Answers V Numerical

Problems

1. Calculate the kinetic energy per molecule and also
rms velocity of a gas at 127°C'.
Given kg = 1.38 x 10~ *Jmolecule 'K ! and

mass per molecule of the gas = 6.4 x 102" kg .

o Watch Video Solution

2. At what temperature will the average velocity of

oxygen molecules be sufficient so as to escape from


https://dl.doubtnut.com/l/_Oo4evHdwXDBm
https://dl.doubtnut.com/l/_xI4MgLAFiOGY
https://dl.doubtnut.com/l/_RvUkEhZkl6FT

the earth ? Escape velocity of earth is 11.0kms *

and mass of one molecule of oxygen is 5.34 x 10~ %
kg. Boltzmann constant

— 1.38 x 10°2® J molecule 'K '

° Watch Video Solution

3. Calculate the root mean square velocity of a gas of

-1

density 15 g litre at a pressure of

2 x 108 Nm 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_RvUkEhZkl6FT
https://dl.doubtnut.com/l/_WM7a4DGuOHyo

4.If the mass of each molecule of a gas is halved and
speed is doubled , find the ratio of initial and final

pressure.

o Watch Video Solution

5. Two perfect gases at temperatures 77 and 715 are
mixed. There is no loss of energy. Find the
temperature of mixture if messes of molecules are m
and m and the number of molecules in the gases are

ny and ny respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_geGs5NR8SVg3
https://dl.doubtnut.com/l/_CNciDKftUTdh

6. Four molecules of a gas has speed 2, 4, 6 and 8

-1

kms ™" respectively . Calculate their average speed

and root mean square speed.

° Watch Video Solution

7. Calculate the rms velocity of oxygen molecules at

S.T.P The molecular weight of oxygen is 32.

o Watch Video Solution

8. The rms velocity of hydrogen of ST.Pis u ms ™! If

the gas is heated at constant pressure till its volume


https://dl.doubtnut.com/l/_t2mJTxjIGjBE
https://dl.doubtnut.com/l/_tRi7C9soB7bM
https://dl.doubtnut.com/l/_92s2o77gRR8k

is three fold ,what will be its final temperature and

rms velocity ?

° Watch Video Solution

9. At what temperature is rms velocity of hydrogen

molecule equal to that of an oxygen molecule at

47°C

° Watch Video Solution

10. Calculate the temperature at which rms velocity

of SO, is the same as that of oxygen at 27° C

| e |


https://dl.doubtnut.com/l/_92s2o77gRR8k
https://dl.doubtnut.com/l/_JiWU8j913VdW
https://dl.doubtnut.com/l/_UkGRn1IoKmD7

[ & Watch Video Solution ]

1. A cylinder of fixed capacity 44.8 litres contains
helium gas at standard pressure at temperature .
What is the amount of heat need to rest that

temperature of the gas by

15.00° C'? [R — 831 J mol_lK_l]

O Watch Video Solution

12. Calculate the temperature at which rms velocity
of a gas is half it's value at 0° C', pressure remaining

constant

| oo |


https://dl.doubtnut.com/l/_UkGRn1IoKmD7
https://dl.doubtnut.com/l/_5RinnaMpYqtB
https://dl.doubtnut.com/l/_MmvzlwRwPi3T

| & Watch Video Solution

13. A gaseous mixture consists of 16g of helium and
16g of oxygen the ratio of two specific heats of the

mixture is

° Watch Video Solution

14. Calculate the root mean square speed of smoking
practices of mass 5 x 10~ ! kg in their Brownian

motion in air at S.T.P

o Watch Video Solution



https://dl.doubtnut.com/l/_MmvzlwRwPi3T
https://dl.doubtnut.com/l/_2PLBD6KlZELm
https://dl.doubtnut.com/l/_BaJK9r2lK77q
https://dl.doubtnut.com/l/_H2tcM48wflhv

15. A vessel contains one mole of Oy gas (molar mass
32) at a temperature T. The pressure of the gas
1s.What will be the pressure of one mole of He
(molar mass 4) at a temperature 2t in an identical

vessel?

o Watch Video Solution

16. Calculate the kinetic energy per molecule and
also rms velocity of a gas at 127°C'.

Given kg = 1.38 x 10~ *Jmolecule 'K ! and

mass per molecule of the gas = 6.4 x 102" kg .

° Watch Video Solution



https://dl.doubtnut.com/l/_H2tcM48wflhv
https://dl.doubtnut.com/l/_IY4lR5CL5sHr

17. At what temperature will the average velocity of
oxygen molecules be sufficient so as to escape from
the earth ? Escape velocity of earth is 11.0kms ~*
and mass of one molecule of oxygen is 5.34 x 10~ %

kg. Boltzmann constant

— 1.38 x 102 J molecule 'K .

o Watch Video Solution

18. Calculate the root mean square velocity of a gas

-1

of density 1.5 g litre at a pressure of

2 x 108 Nm 2.



https://dl.doubtnut.com/l/_IY4lR5CL5sHr
https://dl.doubtnut.com/l/_5LuDTbdOkaa8
https://dl.doubtnut.com/l/_BDGcNJjFFjnT

I o Watch Video Solution

19. If the mass of each molecule of a gas is halved
and speed is doubled , find the ratio of initial and

final pressure.

° Watch Video Solution

20. Two perfect gases at temperatures 77 and T
are mixed. There is no loss of energy. Find the
temperature of mixture if messes of molecules are m
and m and the number of molecules in the gases are

n; and ns respectively.



https://dl.doubtnut.com/l/_BDGcNJjFFjnT
https://dl.doubtnut.com/l/_QzvbYHZpMHP3
https://dl.doubtnut.com/l/_zpKqc8mGctWW

‘ o Watch Video Solution

21. Four molecules of a gas has speed 2, 4, 6 and 8

-1

kms ™" respectively . Calculate their average speed

and root mean square speed.

o Watch Video Solution

22. Calculate the rms velocity of oxygen molecules at

S.T.P The molecular weight of oxygen is 32.

° Watch Video Solution



https://dl.doubtnut.com/l/_zpKqc8mGctWW
https://dl.doubtnut.com/l/_c8Vm6s8gS3as
https://dl.doubtnut.com/l/_9ZKD7QNy55ZQ

23. The rms velocity of hydrogen of STPis ums ' If
the gas is heated at constant pressure till its volume
is three fold ,what will be its final temperature and

rms velocity ?

o Watch Video Solution

24. At what temperature is rms velocity of hydrogen

molecule equal to that of an oxygen molecule at

47°C

o Watch Video Solution



https://dl.doubtnut.com/l/_688e4uxh3SHg
https://dl.doubtnut.com/l/_mEO5NqQmNYUj

25. Calculate the temperature at which rms velocity

of SO, is the same as that of oxygen at 27°C

° Watch Video Solution

26. A cylinder of fixed capacity 44.8 litres contains
helium gas at standard pressure at temperature .
What is the amount of heat need to rest that

temperature of the gas by

15.00° C'? [R — 831 J mol—lK—l]

° Watch Video Solution



https://dl.doubtnut.com/l/_TosW2IS2cYp0
https://dl.doubtnut.com/l/_YWXfxa0eov2q

27. Calculate the temperature at which rms velocity
of a gas is half it's value at 0° C', pressure remaining

constant

° Watch Video Solution

28. A gaseous mixture consists of 16g of helium and
16g of oxygen the ratio of two specific heats of the

mixture is

o Watch Video Solution



https://dl.doubtnut.com/l/_MEJMW2EROrcr
https://dl.doubtnut.com/l/_NNy1o3qtr2P2

29. Calculate the root mean square speed of smoking
practices of mass 5 X 1017 kg in their Brownian

motion in air at S.T.P

o Watch Video Solution

30. A vessel contains one mole of O, gas (molar
mass 32) at a temperature T. The pressure of the gas
1s.What will be the pressure of one mole of He
(molar mass 4) at a temperature 2t in an identical

vessel?

° Watch Video Solution



https://dl.doubtnut.com/l/_8YwZ0RZ9cdsA
https://dl.doubtnut.com/l/_QXf7Trq2oFgI

Other Important Questions Answers Vi Conceptual

Questions

1. When an automobile travels for a long distance ,

the air pressure in the tyres increases slightly . Why ?

o Watch Video Solution

2. Why temperature less than 0° K is not possible ?

o Watch Video Solution



https://dl.doubtnut.com/l/_SOAl6du2fb7F
https://dl.doubtnut.com/l/_jepxst09q4f6

3. What happen when a compressed gas pushed a

piston out and expands ?

° Watch Video Solution

4. When air is pumped into a cycle tyre the volume
and pressure of the air in the tyre both are

increased. What about Boyle's law in this case?

o Watch Video Solution

5. When an automobile travels for a long distance ,

the air pressure in the tyres increases slightly . Why ?


https://dl.doubtnut.com/l/_MkpjYpZxDILd
https://dl.doubtnut.com/l/_vj0m8hBch2sV
https://dl.doubtnut.com/l/_g9lSED7gGVkx

o View Text Solution

6. Why temperature less than 0° K is not possible ?

o Watch Video Solution

7. What happen when a compressed gas pushed a

piston out and expands ?

o Watch Video Solution



https://dl.doubtnut.com/l/_g9lSED7gGVkx
https://dl.doubtnut.com/l/_Xaa8HPPA71xs
https://dl.doubtnut.com/l/_713EcuCkm1M6

8. When air is pumped into a cycle tyre the volume
and pressure of the air in the tyre both are

increased. What about Boyle's law in this case?

° Watch Video Solution



https://dl.doubtnut.com/l/_tX9ifiwoqOhW

