
PHYSICS

BOOKS - RESNICK AND HALLIDAY

PHYSICS (HINGLISH)

THE KINETIC THEORY OF GASES

Sample Problem

1. A vessel of volume V is evacuated by means

of a piston air pump Upon cach double stroke

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_f93tR3zbzc7i


a piston pump sucks in a volume V of air and

expels it. The process is assumed to be

isothermal, and the gas is ideal. When this

pump is used to evacuate the air from a vessel

with a volume V, it performs n double strokes.

The initial pressure inside the vessel is 

which is equal to the atmospheric pressure. (a)

Calculate the �nal pressure inside the vessel.

Watch Video Solution

p0

https://dl.doubtnut.com/l/_f93tR3zbzc7i


2. After that, another pump with the same

chamber volume V, begins to suck in the

atmospheric air, also making n double strokes.

What will be the pressure inside the vessel?

View Text Solution

3. A horizontally kept cylindrical vessel closed

at both ends is separated into two equal (42

cm each) parts by an adiabatic piston. Both

parts contain gas having equal mass at a

https://dl.doubtnut.com/l/_089s85u8g0VB
https://dl.doubtnut.com/l/_ymTwGpjWTXdn


temperature of  and a pressure of 1 atm.

How much should the gas be heated in one

part of the cylinder to shift the piston by 2

cm? Find the pressure p of the gas after

shifting of the piston.

View Text Solution

27∘C

4. Before starting out on a long drive , you

check the air in you car's tires to make sure

they are properly in�ated . The pressure gauge

reads 209 k Pa, and temperature is 37∘C.

https://dl.doubtnut.com/l/_ymTwGpjWTXdn
https://dl.doubtnut.com/l/_siTBTz1Dm6J0


after a few hours of highway driving you stop

and check the pressure again . Now the gauge

reads 239 kPa. what is the temperature of the

air in the tires now ? Assume that the volume

of the tire remains constant .

Watch Video Solution

5. Here are �ve numbers : 5,11,32,67 and 89 

(a) what is the average value  of these

numbers ?

Watch Video Solution

navg

https://dl.doubtnut.com/l/_siTBTz1Dm6J0
https://dl.doubtnut.com/l/_Z1HjuaxWPO6M


6. Here are �ve numbers : 5,11,32,67 and 89 

(b) what is the rms value  of these

numbers ?

Watch Video Solution

nrms

7. In oxygen (molar mass M = 0.0320 kg/mol) at

room temperature (300 K), what fraction of

the molecules have speeds in the interval 599

to 601 m/s?

Watch Video Solution

https://dl.doubtnut.com/l/_Z1HjuaxWPO6M
https://dl.doubtnut.com/l/_Bpmc1WJ8bZG5
https://dl.doubtnut.com/l/_aZv33eFo1Sfc


8. The molar mass M of oxgyen is  /

mol 

what is the average speed  of oxygen gas

molecules at T = 300 K ?

Watch Video Solution

0.0320kg

vavg

9. The molar mass M of oxgyen is  /

mol 

0.0320kg

https://dl.doubtnut.com/l/_aZv33eFo1Sfc
https://dl.doubtnut.com/l/_ez9yYdzlF8yt
https://dl.doubtnut.com/l/_SxiWUlPt8ZoC


What is the root - mean - square speed  at

300 K

Watch Video Solution

vrms

10. The molar mass M of oxgyen is  /

mol 

What is the most probable speed  at 300 K

`?

Watch Video Solution

0.0320kg

Vp

https://dl.doubtnut.com/l/_SxiWUlPt8ZoC
https://dl.doubtnut.com/l/_hvLuCD02oPI1


11. Five molecules have speeds of 12 ,16,32,40,

and 48 m/s �nd (a) the average speed  and

(b) the rootmean - square speed  for these

molecules (c ) show that for any distribution

of speeds 

Watch Video Solution

vavg

vrms

, vrms ≥ Vavg

12. What are the average translation kinetic

energies  of the oxygen molecules and

nitrogen molecules in the air that breathe ?

KAvg

https://dl.doubtnut.com/l/_ed0mAekO3KMn
https://dl.doubtnut.com/l/_yuUrn6mJ5qpu


Assume that air is an ideal gas at a

temperature of 300 K , which is the traditional

value taken for room temperature .

Watch Video Solution

13. The mass of an oxgyen molecule di�ers

from that of a nitrogen molecule . Do the

oxygen molecules and the nitrogen molecules

in air have the same rms speed  ?

View Text Solution

vrms

https://dl.doubtnut.com/l/_yuUrn6mJ5qpu
https://dl.doubtnut.com/l/_JpONsUOM2ZEl


Check Point

1. Supposein the above problem , you decide

to leak some air from the tires since the

manufacturer suggests keeping the pressure

at 210 kPa. .( the manufacturer's speci�cation

are for the tires which are " cold " ) . If you let

out su�cient air so that the pressure returs to

210 k P.a . what percentage of the air

molecules did you let out of the tires ?

suppose that you leave the car and go for a

lunch and when come back the tires have

https://dl.doubtnut.com/l/_Qb4Ev5NlyPZP


cooled down to  Now what is the gauge

pressure ?

View Text Solution

37∘C

2. A gas mixture consists of molecules of A,B

and C with masses  Rank

the three types of molecules in decreasing

order of (a) average KE (b) rms speeds.

Watch Video Solution

mA > mB > mC.

https://dl.doubtnut.com/l/_Qb4Ev5NlyPZP
https://dl.doubtnut.com/l/_yvfQw4I55Q9g


Problems

1. The speed s of 22 particles are as follows (

represents the number of particles that have

speed  ) :  

View Text Solution

Ni

Vi

2. gives the probaility distribution for nitrogen

gas . The scale of the horizontal axis is set by

https://dl.doubtnut.com/l/_unmTTyJxoSLA
https://dl.doubtnut.com/l/_qXVESalh6USG


 m/s what are the (a)gas

temperature and (b ) rms speed of the

molecules ? 

Watch Video Solution

vs = 2400

https://dl.doubtnut.com/l/_qXVESalh6USG


3. Find the rms speed of argon atoms at 323 K

. Sec apprndix F for molar mass of argon

atoms .

Watch Video Solution

4. Water standing in the open at 10.0°C

evaporates because of the escape of some of

the surface molecules. The heat of

vaporization (539 cal/g) is approximately equal

to en, where e is the average energy of the

https://dl.doubtnut.com/l/_GXejCygpzg4x
https://dl.doubtnut.com/l/_Z8AkrLAallfB


escaping molecules and n is the number of

molecules per gram. (a) Find . (b) What is the

ratio of  to the average kinetic energy of

 molecules, assuming the latter is related

to temperature in the same way as it is for

gases?

Watch Video Solution

ε

ε

H2O

5. The speeds of 11 molecules are 2.0, 3.0, 4.0,

..., 12 km/s. What are their (a) average speed

and (b) rms speed?

https://dl.doubtnut.com/l/_Z8AkrLAallfB
https://dl.doubtnut.com/l/_Ued08B8wkqD5


Watch Video Solution

6. A beam of hydrogen molecules  is

directed toward a wall, at an angle of  with

the normal to the wall. Each molecule in the

beam has a speed of 1.0 km/s and a mass of

 g. The beam strikes the wall over

an area of 2.0 cm?, at the rate of 

molecules per second. What is the beam's

pressure on the wall?

View Text Solution

(H2)

32∘

3.3 × 10− 24

4.0 × 1023

https://dl.doubtnut.com/l/_Ued08B8wkqD5
https://dl.doubtnut.com/l/_yuM8geKpOU8L
https://dl.doubtnut.com/l/_aZaS7n1sdrmE


7. Ten particles are moving with the following

speeds: four at 300 m/s, two at 500 m/s, and

four at 600 m/s. Calculate their (a) average

and (b)rms speeds. (c) Is  ?

Watch Video Solution

vrms > vavg

8. What is the average translational kinetic

energy of nitrogen molecules at 1500 K?

Watch Video Solution

https://dl.doubtnut.com/l/_aZaS7n1sdrmE
https://dl.doubtnut.com/l/_9O888sxURx8K
https://dl.doubtnut.com/l/_NRLGT2WR7MxS


9. Suppose 10.0 g of oxygen  gas is heated

at constant atmospheric pressure from

 to . (a) How many moles of

oxygen are present? (See Table 20-1 for the

molar mass.) (b) How much energy is

transferred to the oxygen as heat? (The

molecules rotate but do not oscillate.) (c)

What fraction of the heat is used to raise the

internal energy of the oxygen?

Watch Video Solution

(O2)

25.0∘C 125∘C

https://dl.doubtnut.com/l/_NRLGT2WR7MxS


10. The most probable speed of the molecules

in a gas at temperature  is equal to the

average speed of the molecules at

temperature  Find 

Watch Video Solution

T2

T1 T2 /T1

11. Oxygen gas having a volume of 1200 cm at

 and  Pa expands until its

temperature is 493 k and its pressure is 1.06 x

40.0∘C 1.01 × 105

https://dl.doubtnut.com/l/_jU5euGNb5VA5
https://dl.doubtnut.com/l/_TohXLxFF8vQf


109 Pa. Find (a) the number of moles of oxygen

present and (b) the �nal volume of the sample.

Watch Video Solution

12. Water bottle in a hot car. In the American

Southwest, the temperature in a closed car

parked in sunlight during the summer can be

high enough to burn �esh. Suppose a bottle of

water at a refrigerator temperature of 

is opened, then closed, and then left in a

closed car with an internal temperature of

5.00∘C

https://dl.doubtnut.com/l/_TohXLxFF8vQf
https://dl.doubtnut.com/l/_DPrASLFOxtfs


. Neglecting the thermal expansion of

the water and the bottle, �nd the pressure in

the air pocket trapped in the bottle. (The

pressure can be enough to push the bottle

cap past the threads that are intended to keep

the bottle closed.)

Watch Video Solution

65.0∘C

13. The lowest possible temperature in outer

space is 2.7 K,which is associated with the

microwave background radiation left over

https://dl.doubtnut.com/l/_DPrASLFOxtfs
https://dl.doubtnut.com/l/_fOySaaMeaZnu


from the formation of the universe. What is

the rms speed of hydrogen molecules at this

temperature? (The molar mass is given in

Table 20-1.)

Watch Video Solution

14. A container encloses 1.5 mol of an ideal gas

that has molar mass M, and 0.50 mol of a

second ideal gas that has molar mass M, 3.0M

What fraction of the total pressure on the

container wall is attributable to the second

https://dl.doubtnut.com/l/_fOySaaMeaZnu
https://dl.doubtnut.com/l/_BbGWbE5oEiUs


gas? (The kinetic theory explanation of

pressure leads to the experimentally

discovered law of partial pressures for a

mixture of gases that do not react chemically:

The total pressure exerted by the mixture is

equal to the sum of the pressures that the

several gases would exert separately if each

were to occupy the vessel alone. The molecule-

vessel collisions of one type would not be

altered by the presence of another type.)

Watch Video Solution

https://dl.doubtnut.com/l/_BbGWbE5oEiUs
https://dl.doubtnut.com/l/_0dcNBs3LyQo8


15. Container A in holds an ideal gas at a

pressure of  Pa and a temperature of

250 K. It is connected by a thin tube (and a

closed valve) to container B, with four times

the volume of A Container B holds the same

ideal gas at a pressure of  Pa and a

temperature of 450 K. The valve is opened to

allow the pressures to equalize, but the

temperature of each container is main tained.

8.0 × 105

1.0 × 105

https://dl.doubtnut.com/l/_0dcNBs3LyQo8


What then is the pressure? 

View Text Solution

16. Determine the average value of the

translational kinetic energy of the molecules

of an ideal gas at temperatures (a)

https://dl.doubtnut.com/l/_0dcNBs3LyQo8
https://dl.doubtnut.com/l/_Frw77LDBHWr4


. What is the

translational kinetic energy per mole of an

ideal gas at (c) ?

Watch Video Solution

20.0∘C and (b)80.0∘C

20.0∘C and (d)80.0∘C

17. At  and  atm pressure,

the density of a gas is .  

a. Find  for the gas molecules.  

b. Find the molecular weight of the gas and

identify it.

Watch Video Solution

127∘C 1.00 × 10− 2

1.24 × 10− 2kgm− 3

vrms

https://dl.doubtnut.com/l/_Frw77LDBHWr4
https://dl.doubtnut.com/l/_r8A2z1KOx6GK


18. If vacuum techniques have reduced a gas to

only 45 molecules/cm when the temperature

is 293 K, what is the pressure in the gas?

Watch Video Solution

19. Submarine rescue. When the U.S. submarine

Squalus became disabled at a depth of 80 m, a

cylindrical chamber was lowered from a ship

to rescue the crew. The chamber had a radius

of 1.00 m and a height of 3.50 m, was open at

https://dl.doubtnut.com/l/_r8A2z1KOx6GK
https://dl.doubtnut.com/l/_WxbdnF9doBpU
https://dl.doubtnut.com/l/_KpedUQqPEsAG


the bottom, and held two rescuers. It slid

along a guide cable that a diver had attached

to a hatch on the submarine. Once the

chamber reached the hatch and clamped to

the hull, the crew could escape into the

chamber. During the descent, air was released

from tanks to prevent water from �ooding the

chamber. Assume that the interior air pressure

matched the water pressure at depth h as

given by  where  = 1.000 atm is

the surface pressure and p= 1024 kg/  is the

density of seawater. Assume a surface

temperature of 20.0°C and a submerged water

P0 + ρgh, P0

m3

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


temperature of C. (a) What is the air

volume in the chamber at the surface? (b) If air

had not been released from the tanks, what

would have been the air volume in the

chamber at depth h = 80.0 m? (c) How many

moles of air were needed to be released to

maintain the original air volume in the

chamber?

View Text Solution

−40.0∘

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


20. An air bubble of volume 15 cm is at the

bottom of a lake 40 m deep, where the

temperature is . The bubble rises to the

surface, which is at a temperature of

Take the temperature of the bubble's air to be

the same as that of the surrounding water.

Just as the bubble reaches the surface, what is

its volume?

View Text Solution

4.0∘C

20∘C

https://dl.doubtnut.com/l/_w6RM1qknB5xI


21. What is the internal energy of 2.0 mol of an

ideal monatomic gas at 273 K?

Watch Video Solution

22. Gold has a molar mass of 197 g/mol. (a)

How many moles of gold are in a 1.50 g sample

of pure gold? (b) How many atoms are in the

sample?

Watch Video Solution

https://dl.doubtnut.com/l/_JBYQbABE8Zav
https://dl.doubtnut.com/l/_5E6nY8jADcDc
https://dl.doubtnut.com/l/_AZcYnoYGUZdj


23. A quantity of ideal gas at  and 100

kPa occupies a volume of 3.00 m. (a) How many

moles of the gas are present? (b) If the

pressure is now raised to 300 kPa and the

temperature is raised to , how much

volume does the gas occupy? Assume no leaks.

Watch Video Solution

10.0∘C

30.0∘C

24. The temperature and pressure in the Sun's

atmosphere are  K and 0.0300 Pa.

Calculate the rms speed of free electrons

2.00 × 106

https://dl.doubtnut.com/l/_AZcYnoYGUZdj
https://dl.doubtnut.com/l/_GrPPVGbwVIWo


(mass  kg) there, assuming they

are an ideal gas.

Watch Video Solution

9.11 × 10− 31

25. Calculate the rms speed of helium atoms at

1200 K. See Appendix F for the molar mass of

helium atoms.

Watch Video Solution

https://dl.doubtnut.com/l/_GrPPVGbwVIWo
https://dl.doubtnut.com/l/_rpp60dgL4nqp


26. Find the mass in kilograms of 

atoms of aluminum, which has a molar mass of

26.98 g/mol.

Watch Video Solution

3.23 × 1024

27. Compute (a) the number of moles and (b)

the number of molecules in 1.00 cm of an ideal

gas at a pressure of 75.0 Pa and a temperature

of 285 K.

Watch Video Solution

https://dl.doubtnut.com/l/_DNt2Xt3RVo4v
https://dl.doubtnut.com/l/_XbQOShfsRURB


Practice Questions Single Correct Choice Type

28. (a) Compute the rms speed of a nitrogen

molecule at C. The molar mass of

nitrogen molecules (N.) is given in Table 20-1.

At what temperatures will the rms speed be

(b) half that value and (c) twice that value?

View Text Solution

80.0∘

https://dl.doubtnut.com/l/_XbQOShfsRURB
https://dl.doubtnut.com/l/_QvN3OhSTzdTD


1. Which one of the following statements

concerning the mole is false?

A. The mole is related to Avogadro's

number.

B. The mole is de�ned in terms of the

carbon-12 isotope.

C. The mole is the SI base unit for

expressing the "amount of a substance.

https://dl.doubtnut.com/l/_Q74yohMJPcWP


Practice Questions

D. One mole of a substance has the same

mass as one mole of any other

substance.

Answer: D

Watch Video Solution

1. According to the kinetic theory of gases, the

pressure of a gas is due to

https://dl.doubtnut.com/l/_Q74yohMJPcWP
https://dl.doubtnut.com/l/_1WjlnbqFYYkA


A. change of kinetic energy of molecules as

they strike the wall.

B. change of momentum of molecules as

they strike the wall.

C. average kinetic energy of the molecules.

D. force of repulsion between the

molecules.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1WjlnbqFYYkA
https://dl.doubtnut.com/l/_FlESZxZ1jad0


2. Which one of the following properties of a

gas is not consistent with kinetic theory?

A. The average speed of the gas molecules

is smaller at high temperatures.

B. Gas molecules are widely separated.

C. Gases �ll whatever space is available to

them.

D. Gas molecules move rapidly in a random

fashion.

https://dl.doubtnut.com/l/_FlESZxZ1jad0


Answer: A

Watch Video Solution

3. A closed vessel is maintained at a constant

temperture. It is �rst evacuated and then

vapour is injected it continuously. The

pressure of the vapour in the vessel

A. increases continuously.

B. �rst increases and then remains

constant.

https://dl.doubtnut.com/l/_FlESZxZ1jad0
https://dl.doubtnut.com/l/_vu0uvkAmmuzR


C. �rst increases and then decreases.

D. none of the above

Answer: B

Watch Video Solution

4. Which one of the following statements

concerning a collection of gas molecules at a

certain temperature is true?

https://dl.doubtnut.com/l/_vu0uvkAmmuzR
https://dl.doubtnut.com/l/_h6woUIUY9xaA


A. All molecules move with the same

velocity.

B. Most of the molecules have the same

kinetic energy.

C. The lower the temperature, the greater

are the molecular speeds.

D. The molecules have a range of kinetic

energies.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_h6woUIUY9xaA


5. Under which one of the following conditions

do real gases approach the ideal gas

behaviour?

A. Low temperature and low pressure.

B. High temperature and high pressure.

C. High temperature and low pressure.

D. Low temperature and high pressure.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_h6woUIUY9xaA
https://dl.doubtnut.com/l/_2562O9U8lZsI


6. It is known that 28 grams of a certain ideal

gas occupy 22.4 liters at standard conditions

(0°C, 1 atm). The volume occupied by 42 grams

of this gas at standard conditions is

A. 14.9 liters

B. 22.4 liters

C. 33.6 liters

D. 42 liters

https://dl.doubtnut.com/l/_2562O9U8lZsI
https://dl.doubtnut.com/l/_DCmQWCV3xzUn


Answer: C

View Text Solution

7. The approximate number of air molecules in

a 1  volume at room temperature (300 K)

and atmospheric pressure is (Use

 atm/mol K and 

 mol^(-1)`)

A. 41

B. 450

m3

R = 8.2 × 10− 5m3

NA = 6.02 × 1023

https://dl.doubtnut.com/l/_DCmQWCV3xzUn
https://dl.doubtnut.com/l/_mvKVxCcqfGz5


C. 

D. 

Answer: C

Watch Video Solution

2.4 × 1025

2.7 × 1026

8. What is the internal energy of  kg of

helium ( atomic mass u ) with a

temperature of C ?

A. 

1.75

= 4.00260

100∘

4.65 × 103J

https://dl.doubtnut.com/l/_mvKVxCcqfGz5
https://dl.doubtnut.com/l/_sFOuhR6XDy0n


B. 

C. 

D. 

Answer: B

Watch Video Solution

2.03 × 106J

5.44 × 105J

8.16 × 106J

9. A runner weighis 580 N (about 130 lb), and

71% of this weight is water. How many moles

of water are in the runner's body?

https://dl.doubtnut.com/l/_sFOuhR6XDy0n
https://dl.doubtnut.com/l/_jUul6koTTK0P


A.  mol

B.  mol

C.  mol

D. mol

Answer: D

View Text Solution

5.3 × 102

1.6 × 103

9.8 × 102

2.3 × 103

10. A 0.030 m container is initially evacuated.

Then, 4.0 g of water is placed in the container

and, after some time, all the water evaporates.

https://dl.doubtnut.com/l/_jUul6koTTK0P
https://dl.doubtnut.com/l/_l2CFrVgrbDF9


If the temperature of the water vapor is 388 K,

what is its pressure?

A. 

B. 

C. Pa

D. 

Answer: B

View Text Solution

1. 5 × 105Pa

2.4 × 104Pa

6.9 × 104

8.2 × 104Pa

https://dl.doubtnut.com/l/_l2CFrVgrbDF9


11. What is the density (in kg/m) of nitrogen

gas (molecular mass = 28 u) at a pressure of

2.0 atmospheres and a temperature of 310 K?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.88Kg/m3

4.9kg/m3

1.1kg/m3

2.2kg/m3

https://dl.doubtnut.com/l/_XdmS79XeRuUB


12. The capacity of a vessel is 31. It contains 6g

,8g  and 5g  mixture at C. If R =

8.31 J/mol K, then the pressure in the vessel in

N/m2 will be (approx.)

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

O2 N2 CO2 27∘

5 × 105

5 × 104

1 × 106

1 × 105

https://dl.doubtnut.com/l/_gsNu1ulKBPg5


13. If the translational rms speed of the water

vapor molecules ( ) in air is 648 m/s, what

is the translational rms speed of the carbon

dioxide molecules ( ) in the same air? Both

gases are at the same temperature.

A. 239 m/s

B. 338 m/s

C. 414 m/s

D. 307 m/s

H2O

CO2

https://dl.doubtnut.com/l/_gsNu1ulKBPg5
https://dl.doubtnut.com/l/_3ui32lytrL0M


Answer: C

View Text Solution

14. Each molecule in a gas has an average

kinetic energy. What is the total average

kinetic energy of all the molecules in 3.0 mol

of a gas whose temperature is 320 K?

A. 

B. 

C. 

12000J

10000J

6000J

https://dl.doubtnut.com/l/_3ui32lytrL0M
https://dl.doubtnut.com/l/_zIfP3iv78tzF


D. 

Answer: A

View Text Solution

8000J

15. Helium (He), a monatomic gas, �lls a 0.010

 container. The pressure of the gas is 

 Pa). How long would a 0.25 hp

engine have to run (1 hp = 746 W) to produce

an amount of energy equal to the internal

energy of this gas?

m3

(6.2 × 105

https://dl.doubtnut.com/l/_zIfP3iv78tzF
https://dl.doubtnut.com/l/_phpUu69UlkZD


A. 

B. s

C. 

D. s

Answer: B

View Text Solution

1.0 × 101s

5.0 × 101

2.5 × 101s

4.3 × 101

16. A gas is con�ned to a cylindrical container

of radius 1 cm and length 1 m. The pressure

https://dl.doubtnut.com/l/_phpUu69UlkZD
https://dl.doubtnut.com/l/_sAb1jjGZzVNd


exerted on an end face, compared with the

pressure exerted on the long-curved face, is

A. smaller because its area is smaller.

B. smaller because most molecules cannot

traverse the length of the cylinder

without undergoing collisions.

C. larger because the face is �at.

D. none of these.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_sAb1jjGZzVNd


17. The equation of state for 5 g of oxygen at a

pressure P and temperature T, when occupying

a volume V, will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

PV =
5RT

32

PV =
5RT

16

PV =
5RT

2

PV = 5RT

https://dl.doubtnut.com/l/_sAb1jjGZzVNd
https://dl.doubtnut.com/l/_vjhFfNDdJOYC


18. A tank contains 0.85 mol of molecular

nitrogen ( ). Determine the mass (in grams)

of nitrogen that must be removed from the

tank in order to lower the pressure from 38 to

25 atm. Assume that the volume and

temperature of the nitrogen in the tank do

not change.

A. 2.1 g

B. 8.1g

N2

https://dl.doubtnut.com/l/_vjhFfNDdJOYC
https://dl.doubtnut.com/l/_oWbdwkxMaMLH


C. 4.0g

D. 11g

Answer: B

Watch Video Solution

19. The force on the walls of a vessel of a

contained gas is due to

A. repulsive force between gas molecules.

https://dl.doubtnut.com/l/_oWbdwkxMaMLH
https://dl.doubtnut.com/l/_hTl3Z1cz6bwV


B. slight loss in average speed of a gas

molecule after collision with wall.

C. change in momentum of a gas molecule

due to collision with wall.

D. elastic collisions between gas molecules.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hTl3Z1cz6bwV


20. Initially, the translational rms speed of a

molecule of an ideal gas is 463 m/s. The

pressure and volume of this gas are kept

constant, while the number of molecules is

doubled. What is the �nal translational rms

speed of the molecules?

A. 655 m/s

B. 463 m/s

C. 327 m/s

D. 926 m/s

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


Answer: C

Watch Video Solution

21. Two pure samples of atoms, labeled A and

B, contain oxygen atoms and carbon atoms,

respectively. Each sample contains the same

number of atoms. What is the ratio of the

mass of sample B to that of sample A,

 ? Note the following atomic masses:

C = 12 u, 0= 16 u,

mB /mA

https://dl.doubtnut.com/l/_zjIjYkDbfGIO
https://dl.doubtnut.com/l/_asDtX3WRRsMY


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.0

0.75

0.5

1.5

22. An ideal gas with a �xed number of

molecules is maintained at a constant

pressure. At , the volume of the gas is 30.0∘C

https://dl.doubtnut.com/l/_asDtX3WRRsMY
https://dl.doubtnut.com/l/_6dSsPIsc3aQQ


 . What is the volume of the gas when

the temperature is increased to C?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.50m3

75.0∘

0.60m3

3.75m3

1.72m3

1.30m3

https://dl.doubtnut.com/l/_6dSsPIsc3aQQ


23. The density of diamond, a form of carbon,

is 3520 kg/  If the atomic mass of carbon is

12.011 u, how many carbon atoms are there in

a solid diamond sphere with a radius of 0.033

m?

A.  atoms

B.  atoms

C.  atoms

D.  atoms

Answer: D

m3

5.16 × 1026

1.04 × 1027

2.08 × 1026

2.66 × 1025

https://dl.doubtnut.com/l/_W59wgOGGEA9I


View Text Solution

24. A sample of a monatomic ideal gas is

originally at . What is the �nal

temperature of the gas if both the pressure

and volume are doubled?

A. 

B. 

C. 

D. 

20∘C

5∘C

20∘C

80∘C

900∘C

https://dl.doubtnut.com/l/_W59wgOGGEA9I
https://dl.doubtnut.com/l/_k3TsHGES0eai


Answer: D

Watch Video Solution

25. A sample of gas is taken in a closed vessel

at . The gas is heated until the pressure

is doubled. What is the �nal temperature?

A. 

B. 

C. 

D. 

20∘C

10∘C

20∘C

40∘C

313∘C

https://dl.doubtnut.com/l/_k3TsHGES0eai
https://dl.doubtnut.com/l/_UmiKvwW4XUcX


Answer: D

Watch Video Solution

26. Argon gas at 305 K is con�ned within a

constant volume at a pressure p. If the gas has

a pressure  when it is cooled to 195 K, what

is the ratio of  to ?

A. 

B. 

C. 

p2

p2 p1

0.410

0.717

0.639

https://dl.doubtnut.com/l/_UmiKvwW4XUcX
https://dl.doubtnut.com/l/_e7LidZYBzmy8


D. 

Answer: C

Watch Video Solution

1.28

27. The temperature of a monatomic ideal gas

with a mass per mole of 0.00750 kg/mol is 294

K. The absolute pressure of the gas is

 Pa when its volume is 

m. What is the mass of the gas?

A. 

1.05 × 105 1.31 × 10− 3

8.04 × 10− 5kg

https://dl.doubtnut.com/l/_e7LidZYBzmy8
https://dl.doubtnut.com/l/_1ISqQEtEod2a


B. 

C. 

D. kg

Answer: B

View Text Solution

4.22 × 10− 4kg

1.92 × 10− 4kg

7.66 × 10− 4

28. The temperature of low pressure hydrogen

is reduced from to . The rms

speed of its molecules decreases by,

approximately

100∘C 20∘C

https://dl.doubtnut.com/l/_1ISqQEtEod2a
https://dl.doubtnut.com/l/_RBelxWUDty7H


A. 0.89

B. 

C. 

D. 

Answer: D

Watch Video Solution

79 %

46 %

11.3 %

29. A mixture of two ideal gases A and B is in

thermal equilibrium at 600 K.A molecule of A

has one-fourth the mass of a molecule of B

https://dl.doubtnut.com/l/_RBelxWUDty7H
https://dl.doubtnut.com/l/_pCuB3REpbAsg


and the rms speed of molecules of A is 400

m/s. Determine the rms speed of molecules of

B.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

100m/s

200m/s

400m/s

800m/s

https://dl.doubtnut.com/l/_pCuB3REpbAsg
https://dl.doubtnut.com/l/_KaARbVd6vaIP


30. A canister containing 150 kg of an ideal gas

has a volume of 8.0 m'. If the gas exerts a

pressure of  Pa, what is the rms

speed of the molecules?

A. 160 m/s

B. 282 m/s

C. 350 m/s

D. 390 m/s

Answer: B

Watch Video Solution

5.0 × 105

https://dl.doubtnut.com/l/_KaARbVd6vaIP


31. According to the Maxwellian speed

distribution, as the temperature increases the

most probable speed

A. increases

B. decreases

C. increases at high temperatures and

decreases at low

D. decreases at high temperatures and

increases at low.

https://dl.doubtnut.com/l/_KaARbVd6vaIP
https://dl.doubtnut.com/l/_Bxx17YxJcbET


Answer: A

Watch Video Solution

32. A tank contains 135 moles of the

monatomic gas argon at a temperature of

. How much energy must be added to

the gas to increase its temperature to C?

A. 

B. 

C. 

15.3∘C

45.0∘

2.50 × 103J

5.00 × 104J

3.33 × 104J

https://dl.doubtnut.com/l/_Bxx17YxJcbET
https://dl.doubtnut.com/l/_eKE6RKmMfjhG


D. 

Answer: B

Watch Video Solution

5.70 × 105J

33. How many air molecules are in a room at

temperature  and standard pressure if

the dimensions of the room are

?

A. 1330

23.8∘C

3.66m × 3.66m × 2.43m

https://dl.doubtnut.com/l/_eKE6RKmMfjhG
https://dl.doubtnut.com/l/_dtkuCQcAPf7q


B. 16600

C. 

D. 

Answer: D

Watch Video Solution

3.03 × 1024

8.05 × 1026

34. Platinum has a molar mass of 195 g/mol. If

you have a ring that contains 2.3 g of

platinum, how many moles does it contain?

https://dl.doubtnut.com/l/_dtkuCQcAPf7q
https://dl.doubtnut.com/l/_DWMGTJlnQzKj


A. 0.012 mol

B. 85 mol

C. 450 mol

D. 

Answer: A

Watch Video Solution

72 × 1021mol

35. The pressures p and volumes V of the �ve

ideal gases, with the same number of

https://dl.doubtnut.com/l/_DWMGTJlnQzKj
https://dl.doubtnut.com/l/_y3UL8bXOxloM


molecules, are given below. Which has the

highest temperature?

A.  Pa and V = 10 

B. 

C.  Pa and V = 4 

D. 

Answer: B

Watch Video Solution

p = 1 × 105 cm3

p = 3 × 105Pa and V = 6cm3

p = 4 × 105 cm3

p = 6 × 105Pa and V = 2cm3

https://dl.doubtnut.com/l/_y3UL8bXOxloM


36. The speeds of 25 molecules are distributed

as follows: 5 in the range from 2 to 3 m/s, 10 in

the range from 3 to 4 m/s, 5 in the range from

4 to 5 m/s, 3 in the range from 5 to 6 m/s, 1 in

the range from 6 to 7 m/s, and 1 in the range

from 7 to 8 m/s. Their average speed is about

A. 2m/s

B. 3m/s

C. 4m/s

D. 5m/s

https://dl.doubtnut.com/l/_Tjs9OKxDd62S


Answer: C

Watch Video Solution

37. A sample of argon gas (molar mass 40 g) is

at four times the absolute temperature of a

sample of hydrogen gas (molar mass 2 g). The

ratio of the rms speed of the argon molecules

to that of the hydrogen is

A. 1

B. 5

https://dl.doubtnut.com/l/_Tjs9OKxDd62S
https://dl.doubtnut.com/l/_S6VNdjimrray


C. 

D. 

Answer: D

Watch Video Solution

1/5

1/√5

38. In a certain gas the molecules are

m apart on average, have a mean

free path of  m, and have an

average speed of 500 m/s. The rate at which a

5.0 × 10− 9

5.0 × 10− 6

https://dl.doubtnut.com/l/_S6VNdjimrray
https://dl.doubtnut.com/l/_t46yfzfS7rNo


molecule has collision with other molecules is

about

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10− 11 /s

10− 8 /S

1/s

108 /s

https://dl.doubtnut.com/l/_t46yfzfS7rNo


39. A certain ideal gas has a temperature 300

K and a pressure  Pa. The molecules

have a mean free path of m. If the

temperature is raised to 350 K and the

pressure is reduced to  Pa the mean

free path is then

A. 

B. 

C. 

D. 

5.0 × 104

4.0 × 10− 7

1.0 × 104

6.9 × 10− 8m

9.3 × 10− 8m

3.4 × 10− 7m

2.3 × 10− 6m

https://dl.doubtnut.com/l/_hpwdDcptS2jD


Answer: D

Watch Video Solution

40. The pressure of an ideal gas of diatomic

molecules is doubled by halving the volume.

The ratio of the new internal energy to the

old, both measured relative to the internal

energy at 0 K, is

A. 

B. 

1/4

1/2

https://dl.doubtnut.com/l/_hpwdDcptS2jD
https://dl.doubtnut.com/l/_bkelKn149g1H


C. 

D. 

Answer: C

Watch Video Solution

1

2

41. Assume that helium behaves as an ideal

monatomic gas. If 2 moles of helium undergo

a temperature increase of 100 K at constant

pressure, how much energy has been

transferred to the helium as heat?

https://dl.doubtnut.com/l/_bkelKn149g1H
https://dl.doubtnut.com/l/_nNtSwSS5SwDJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1700J

2500J

4200J

5000J

42.  �ask contains 0.0160 kg

of oxygen gas, at . What is the

pressure exerted on the inner walls of the �ask

A1.00 × 10− 2m3

O2 770∘C

https://dl.doubtnut.com/l/_nNtSwSS5SwDJ
https://dl.doubtnut.com/l/_vJvlchJu82Ij


by the oxygen gas? (The atomic mass of O is

15.9994 u.)

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

3.19 × 104Pa

1.45 × 105Pa

2.90 × 105Pa

5.79 × 105Pa

https://dl.doubtnut.com/l/_vJvlchJu82Ij


43. An air bubble in a water tank rises from the

bottom to the top. Which of the following

statements are true?

A. The temperature at the bottom is cooler

than it is at the top.

B. The amount of carbon dioxide in the

bubble increases.

C. The �uid pressure of the soda is greater

at the bottom of the glass than at the

top.

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


D. The pressure inside the bubble

decreases as it rises.

Answer: B

Watch Video Solution

44. The root-mean-square (rms) speed of

oxygen molecules  at a certain absolute

temperature is v.If the temperature is double

and the oxygen gas dissociated into atomic

oxygen, the rms speed would be

(O2)

https://dl.doubtnut.com/l/_AztQvGUePbiM
https://dl.doubtnut.com/l/_Qeh42ndOJwDd


A. v

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2v

2V

2√2v

45. Figure shows graphs of pressure versus

density for an ideal gas at two temperatures

https://dl.doubtnut.com/l/_Qeh42ndOJwDd
https://dl.doubtnut.com/l/_SFSBBbJ35Ya0


 and  Then  

A. 

B. 

C. 

D. any of these is possible

Answer: A

T1 T2

T1 > T2

T1 = T2

T1 < T2

https://dl.doubtnut.com/l/_SFSBBbJ35Ya0


Watch Video Solution

46.  diagram is shown in Fig. Choose

the corresponding  diagram.  

A. 

P − T

V − T

https://dl.doubtnut.com/l/_SFSBBbJ35Ya0
https://dl.doubtnut.com/l/_8BQgy05mn4fl


B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_8BQgy05mn4fl


47. A frictionless gas-�lled cylinder is �tted

with a movable piston, as shown in the �gure.

The block resting on the top of the piston

determines the constant pressure that the gas

has. The height his 0.120 m when the

temperature is 273 K and increases as the

temperature increases. What is the value of h

https://dl.doubtnut.com/l/_KSvwZWqV4u9P


when the temperature reaches 318 K? 

A. 0.140 m

B. 0.130 m

C. 0.150 m

D. 0.125 m

Answer: A

https://dl.doubtnut.com/l/_KSvwZWqV4u9P


Watch Video Solution

48. A bulb contains 1 mol of hydrogen mixed

with one mole of oxygen at temperature T. The

ratio of rms values of velocity of hydrogen

molecules to that of oxygen molecules is

A. 

B. 

C. 

D. 

1: 16

1: 4

4: 1

16: 1

https://dl.doubtnut.com/l/_KSvwZWqV4u9P
https://dl.doubtnut.com/l/_tV7A4qwFdPnL


Answer: C

Watch Video Solution

49. A primitive diving bell consists of a

cylindrical tank with one end open and one

end closed. The tank is lowered into a

freshwater lake, open end downward. Water

rises into the tank, compressing the trapped

air, whose temperature remains constant

during the descent. The tank is brought to a

halt when the distance between the surface of

https://dl.doubtnut.com/l/_tV7A4qwFdPnL
https://dl.doubtnut.com/l/_KC5HHq6jklYg


the water in the tank and the surface of the

lake is 40.0 m. Atmospheric pressure at the

surface of the lake is  Pa. Find the

fraction of the tank's volume that is �lled with

air.

A. 

B. 

C. 

D. 

Answer: A

1.01 × 105

0.205

0.333

0.257

0.435

https://dl.doubtnut.com/l/_KC5HHq6jklYg


View Text Solution

50. Near the surface of Venus, the rms speed

of carbon diox ide molecules ( ) is 650 m/s.

What is the temperature (in kelvins) of the

atmosphere at that point?

A. 250 K

B. 920 K

C. 750 K

D. 1800 K

CO2

https://dl.doubtnut.com/l/_KC5HHq6jklYg
https://dl.doubtnut.com/l/_1dSeN9cE4bHL


Answer: C

Watch Video Solution

51. Consider a collision between an oxygen

molecule and a hydrogen molecule in a

mixture of oxygen and hydrogen kept at room

temperature. Which of the following are

possible?

A. The kinetic energy of both the molecules

increase.

https://dl.doubtnut.com/l/_1dSeN9cE4bHL
https://dl.doubtnut.com/l/_TD3ztL5jRIe2


B. The kinetic energies of both the

molecules decrease.

C. The kinetic energy of the oxygen

molecule increases and that of the

hydrogen molecule decreases.

D. The kinetic energy of the hydrogen

molecule increases and that of the

oxygen molecule decreases.

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_TD3ztL5jRIe2


52. Let  respectively denote the

mean speed. Root mean square speed, and

most probable speed of the molecules in an

ideal monoatomic gas at absolute

temperature T. The mass of a molecule is m.

Then

A. no molecules can have speed greater

than

v̄, vrms and vp

vrms

https://dl.doubtnut.com/l/_TD3ztL5jRIe2
https://dl.doubtnut.com/l/_GSR83DoSvZpX


B. no molecule can have speed less than

C. 

D. the average kinetic energy of a molecule

is (3/4) .

Answer: C::D

Watch Video Solution

vp /√2

vp < Vavg < vrms

mv2
f

https://dl.doubtnut.com/l/_GSR83DoSvZpX


53. Which of the following statements are

correct?

A. At a given temperature, the internal

energy of all ideal gases is the same.

B. At a given temperature, the energy

associated with each degree of freedom

is (1/2)KT.

C. At a given temperature, the energy

associated with each degree of freedom

https://dl.doubtnut.com/l/_TGX9d2INGxT2


is (1/3)KT.

D. At a given temperature, all ideal gas

molecules, irrespective of their mass,

have average kinetic energy equal to

(3/2)KT.

Answer: B::D

View Text Solution

https://dl.doubtnut.com/l/_TGX9d2INGxT2


54. A box contains a mixture of H, and He

gases. Which of the following statements are

correct?

A. The average translational kinetic

energies of H, molecules and He atoms

are same.

B. The average energies of  molecules

and He atoms are same.

C.  molecules have greater average

energy than that of He atoms

H2

H2

https://dl.doubtnut.com/l/_f2ycCtMpCucv


D. The average speed of  molecules and

He atoms is same.

Answer: A::C

Watch Video Solution

H2

55. Which of the following quantities is the

same for all ideal gases at the same

temperature?

A. The kinetic energy of 1 mol.

https://dl.doubtnut.com/l/_f2ycCtMpCucv
https://dl.doubtnut.com/l/_OHTZnpZLG6uG


B. The kinetic energy of 1 g.

C. The number of molecules in 1 mol.

D. The number of molecules in 1 g.

Answer: A::C

Watch Video Solution

56. Two vessels of the same volume and �lled

with the same gas at the same temperature. If

the pressure of the gas in these vessel be in

the ratio 1:2, then state : (i) the ratio of the

https://dl.doubtnut.com/l/_OHTZnpZLG6uG
https://dl.doubtnut.com/l/_mPCtoj8zQwwr


rms speeds of the molecules, (ii) the ratio of

the number of molecules.

A. the ratio of the average energy is 1:2.

B. the ratio of the root mean square

velocity is 1:1.

C. the ratio of the average velocity is 1:2.

D. the ratio of number of molecules is 1:2.

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_mPCtoj8zQwwr
https://dl.doubtnut.com/l/_kpRx0eWorWIW


57. The total kinetic energy of translational

motion of all the molecules of 5 L of nitrogen

exerting a pressure P is 3000 J.

A. The total kinetic energy of 10 L of  at a

pressure of 2P is 3000 J.

B. The total kinetic energy of 10 L of He at a

pressure of 2P is 3000 J.

C. The total kinetic energy of 10 L of  at a

pressure of 2P is 20,000 J.

N2

O2

https://dl.doubtnut.com/l/_kpRx0eWorWIW


D. The total kinetic energy of 10 L of Ne at a

pressure of 2P is 12,000 J.

Answer: C::D

Watch Video Solution

58. If the atoms in a diatomic molecule can

vibrate, the molecule has

A. two rotational degrees of freedom.

B. three rotational degrees of freedom.

https://dl.doubtnut.com/l/_kpRx0eWorWIW
https://dl.doubtnut.com/l/_R9qS8kUjnN16


C. one vibrational degree of freedom.

D. two vibrational degrees of freedom.

Answer: A::D

Watch Video Solution

59. A vessel contains an ideal gas at  and

pressure 200 kPa. The volume of the gas is 8.0

L. The molecules of the gas collide with the

walls of the vessel and exert a pressure. The

gas is allowed to leak till the pressure falls to

27∘C

https://dl.doubtnut.com/l/_R9qS8kUjnN16
https://dl.doubtnut.com/l/_WJYRIRhM6Pxp


150 kPa and the temperature remains the

same. The diameter of the ideal gas molecule

is 300 pm. The average distance traveled by

the molecule between collisions is termed as

the mean free path. The mean free path of a

gas molecule varies directly proportional to

the temperature and inversely proportional to

the pressure. Take, R = 8.3 J/mol K and

/mol.  

The number of moles of the gas in the vessel

before the gas was leaked is

A. 0.64

NA = 6.02 × 1023

https://dl.doubtnut.com/l/_WJYRIRhM6Pxp


B. 0.48

C. 0.16

D. 0.8

Answer: A

View Text Solution

60. A vessel contains an ideal gas at  and

pressure 200 kPa. The volume of the gas is 8.0

L. The molecules of the gas collide with the

walls of the vessel and exert a pressure. The

27∘C

https://dl.doubtnut.com/l/_WJYRIRhM6Pxp
https://dl.doubtnut.com/l/_YXDPw0j9Ez5M


gas is allowed to leak till the pressure falls to

150 kPa and the temperature remains the

same. The diameter of the ideal gas molecule

is 300 pm. The average distance traveled by

the molecule between collisions is termed as

the mean free path. The mean free path of a

gas molecule varies directly proportional to

the temperature and inversely proportional to

the pressure. Take, R = 8.3 J/mol K and

/mol.  

The amount of gas leaked is

A. 0.64 mol

NA = 6.02 × 1023

https://dl.doubtnut.com/l/_YXDPw0j9Ez5M


B. 

C. 

D. 

Answer: C

View Text Solution

0.48mol

0.16mol

0.8mol

61. A vessel contains an ideal gas at  and

pressure 200 kPa. The volume of the gas is 8.0

L. The molecules of the gas collide with the

walls of the vessel and exert a pressure. The

27∘C

https://dl.doubtnut.com/l/_YXDPw0j9Ez5M
https://dl.doubtnut.com/l/_NAuawio9SIjr


gas is allowed to leak till the pressure falls to

150 kPa and the temperature remains the

same. The diameter of the ideal gas molecule

is 300 pm. The average distance traveled by

the molecule between collisions is termed as

the mean free path. The mean free path of a

gas molecule varies directly proportional to

the temperature and inversely proportional to

the pressure. Take, R = 8.3 J/mol K and

/mol.  

the average translation kinetic energy of the

molecules of the gas is

NA = 6.02 × 1023

https://dl.doubtnut.com/l/_NAuawio9SIjr


A. 

B. 

C.  J

D. 

Answer: C

View Text Solution

2.07 × 10− 19J

2.07 × 10− 20J

2.07 × 10− 21

2.07 × 10− 22J

62. X and Y are two equal size containers. X

contains a gas A at a temperature C and Y

contains a gas B at a temperature C. Each

75∘

40∘

https://dl.doubtnut.com/l/_NAuawio9SIjr
https://dl.doubtnut.com/l/_r1v1zOLdDWWL


gas behaves as an ideal gas and speci�c heat

at constant pressure for both gases has the

same value. 

From the given information, we can conclude

that

A. the molecules in container X are moving

as fast as those in container Y.

B. the molecules in container X are moving

faster than those in container Y.

C. the molecules in container Y are moving

faster than those in container X.

https://dl.doubtnut.com/l/_r1v1zOLdDWWL


D. no possibility can be ruled out, that is,

molecules in X could be moving faster

than those in Y or the mole cules in Y

could be moving faster than those in X.

Answer: D

View Text Solution

63. X and Y are two equal size containers. X

contains a gas A at a temperature C and Y

contains a gas B at a temperature C. Each

75∘

40∘

https://dl.doubtnut.com/l/_r1v1zOLdDWWL
https://dl.doubtnut.com/l/_WbyHrUeWE3H7


gas behaves as an ideal gas and speci�c heat

at constant pressure for both gases has the

same value. 

It can be concluded that the

A. average translational kinetic energy of a

molecule in container X is more than

that of a molecule in container Y.

B. average translational kinetic energy of a

molecule in container Y is more than

that of a molecule in container X

https://dl.doubtnut.com/l/_WbyHrUeWE3H7


C. average translational kinetic energy of a

molecule in container X could be more

or could also be less than that of a

molecule in container Y.

D. average translational kinetic energy of a

molecule in container X is equal to that

of a molecule in container Y.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_WbyHrUeWE3H7
https://dl.doubtnut.com/l/_mcrjbPIgE7Fb


64. X and Y are two equal size containers. X

contains a gas A at a temperature C and Y

contains a gas B at a temperature C. Each

gas behaves as an ideal gas and speci�c heat

at constant pressure for both gases has the

same value. 

It can be concluded that the

A. internal energy of a gas in container X is

more than that of the gas in container Y.

B. internal energy of a gas in container X is

less than that of the gas in container Y.

75∘

40∘

https://dl.doubtnut.com/l/_mcrjbPIgE7Fb


C. internal energy of a gas in container X

could be more or could also be less than

that of the gas in container Y.

D. internal energy of a gas in container X

has the same value as that of the gas in

container.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mcrjbPIgE7Fb


65. Match the statements in Column I with

those in Column II.Any given statement in

Column I can have correct matching with one

or more statements in Column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_hR13cNCLlRfA


66. In the question, there is a table having 3

columns and 4 rows. Based on the table, there

are 3 questions. Each question has 4 options

(a), (b), (c) and (d), ONLY ONE of these four

options is correct. 

  

Which combination has 379.28 mL as value for

?

A. (II) (i) (K)

V2

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


B. (III) (iv) (J)

C. (II) (ii) (M)

D. (II) (iii) (K)

Answer: A

View Text Solution

67. In the question, there is a table having 3

columns and 4 rows. Based on the table, there

are 3 questions. Each question has 4 options

(a), (b), (c) and (d), ONLY ONE of these four

https://dl.doubtnut.com/l/_RbZRTDQnmOOj
https://dl.doubtnut.com/l/_eRkyUHmj61nn


options is correct. 

  

Which combination has 317 mL as value for 

?

A. (I) (iii) (K)

B. (IV) (iii) (J)

C. (II) (iii) (M)

D. (I) (ii) (L)

Answer: D

V2

https://dl.doubtnut.com/l/_eRkyUHmj61nn


View Text Solution

68. In the question, there is a table having 3

columns and 4 rows. Based on the table, there

are 3 questions. Each question has 4 options

(a), (b), (c) and (d), ONLY ONE of these four

options is correct. 

  

Which has combination 250 mL as value for 

?

V2

https://dl.doubtnut.com/l/_eRkyUHmj61nn
https://dl.doubtnut.com/l/_0axwj0IabOWv


A. (III) (i) (K)

B. (I) (i) (L)

C. (III) (iii) (M)

D. (I) (iv) (L)

Answer: C

View Text Solution

69. At what temperature is the rms velocity of

a hydrogen molecule equal to that of an

oxygen molecule at ?47∘C

https://dl.doubtnut.com/l/_0axwj0IabOWv
https://dl.doubtnut.com/l/_CzOyHKg3qJov


Watch Video Solution

70. Find the temperature at which oxygen

molecules have the same rms speed as 

molecules at C.

Watch Video Solution

N2

7∘

71. Nitrogen is in equilibrium state at T=421K

.The value of most probable speed,  is

Watch Video Solution

vmp

https://dl.doubtnut.com/l/_CzOyHKg3qJov
https://dl.doubtnut.com/l/_9uFZprY2j092
https://dl.doubtnut.com/l/_3yHTljMygK7w


72. What is the degree of freedom of gas? If at

STP, the velocity of sound in it is 330 m/s, gas

density = 1.3 mg/

Watch Video Solution

cm3

https://dl.doubtnut.com/l/_3yHTljMygK7w
https://dl.doubtnut.com/l/_lKo7P6bXzWxy

