
CHEMISTRY

VMC MODULES ENGLISH

STATES OF MATTER

LEVEL -0 ( Very Short Answer Type)

1. The van der Waals constant ‘b’ for oxygen is 0.0318 L . Calculate

the diameter of the oxygen molecule.

Watch Video Solution

mol− 1

2. A gas is �lled into a bulb connected to an open limb manometer. The

level of mercury in the open arm is 2.1 cm lower than that in the other

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hf6RlOFtKAWP
https://dl.doubtnut.com/l/_ZGf4pe95Ou77


arm of the manometer. The atmospheric pressure is 740 mm. What is the

pressure of the gas?

Watch Video Solution

3. Why in the case of hydrogen and helium, the compressibility factor is

always greater than 1 and increases with increase of pressure?

Watch Video Solution

4. What do you understand by ‘triple point’ of a substance?

Watch Video Solution

5. What is Boyle's temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_ZGf4pe95Ou77
https://dl.doubtnut.com/l/_AGSy0zgCg8Ec
https://dl.doubtnut.com/l/_uphm8AZv1Kxz
https://dl.doubtnut.com/l/_wV1dnyImD60p


LEVEL -0 ( Short Answer Type)

6. What is the e�ect of temperature on surface tension and viscosity?

Watch Video Solution

1. An iron cylinder contains helium at a pressure of 250 k Pa at 300 K. The

cylinder can withstand a pressure of  Pa. The room in which

cylinder is placed catches �re. Predict the temperature (in K) at which the

cylinder will blow up before it melts or not (m.p.t. of the cylinder =1800K)..

Watch Video Solution

1 × 106

2. A large �ask �tted with a stop-cock is evacuated and weighted, its mass

is found to be 134.567 g. It is then �lled to a pressure of 735 mm at 

with a gas of unknown molecular mass and then reweighed, its mass is

137.456g. The �ask is then �lled with water and weighed again, its mass is

31∘C

https://dl.doubtnut.com/l/_dKJDZDjTgCkF
https://dl.doubtnut.com/l/_PbBjA7bjDm4k
https://dl.doubtnut.com/l/_hMPOafQNtuH3


now 1067.9g. Assuming that the gas is ideal, calculate the molar mass of

the gas.

Watch Video Solution

3. Calculate the pressure exerted by 110 g of carbon dioxide in a vessel of

2 L capacity at . Given that the van der Waal’s constants are 

. Compare the value

with the calculated value if the gas were considered as ideal.

Watch Video Solution

37∘C

a = 3.59L2  atm mol− 2 and b = 0.0427Lmol− 1

4. The variation of pressure with volume of the gas at di�erent

temperatures can be graphically represented as shown in �gure. On the

basis of this graph answer the following question. 

(i) How will the volume of a gas change if its pressure is increased at

constant temperature ? 

(ii) At a constant pressure, how will the volume of a gas change if the

https://dl.doubtnut.com/l/_hMPOafQNtuH3
https://dl.doubtnut.com/l/_pKQDDN75o4KF
https://dl.doubtnut.com/l/_sNfF4Ttjt0pS


temperature is increased from 200 K to 400 K ? 

Watch Video Solution

5. The variation of pressure with volume of the gas at di�erent

temperatures can be graphically represented as shown in �gure. On the

basis of this graph answer the following question. 

(i) How will the volume of a gas change if its pressure is increased at

constant temperature ? 

https://dl.doubtnut.com/l/_sNfF4Ttjt0pS
https://dl.doubtnut.com/l/_uymztM1kgwaf


(ii) At a constant pressure, how will the volume of a gas change if the

temperature is increased from 200 K to 400 K ? 

Watch Video Solution

6. Why does the boundary between liquid phase and gaseous phase

disappear on heating a liquid upto critical temperature in a closed vessel

? In this situation what will be the state of the substance ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_uymztM1kgwaf
https://dl.doubtnut.com/l/_wEIdwowawMnO


LEVEL -0 (Short Answer Type-II)

Watch Video Solution

7. Explain the term 'laminar �ow'. Is the velocity of molecules same in all

the layers in Laminar �ow ? Explain you answer.

Watch Video Solution

8. Assuming the same pressure in each case calculate the mass of

hydrogen required to in�ate a balloon to a certain volume  at  if 

 helium is required to in�ate the balloon to half the volume  at 

 .

Watch Video Solution

V 100∘C

3.5g V

25∘C

1. An open �ask containing air is heated from 300 K to 500 K. What

percentage of air will be escaped to the atmosphere, if pressure is

https://dl.doubtnut.com/l/_wEIdwowawMnO
https://dl.doubtnut.com/l/_6TlhhT8U1TY0
https://dl.doubtnut.com/l/_u5bBWzjn4RsJ
https://dl.doubtnut.com/l/_xEMJOZufM6LI


keeping constant?

Watch Video Solution

2. 2.9 g of a gas at  occupied the same volume as 0.184 g of

dihydrogen at  at the sam e pressure. What is the molar mass of

the gas?

Watch Video Solution

95∘C

17∘C,

3. Use the information and data given below to answer the question (a)

to (c), 

Stronger intermolecular forces result in higher boiling point. 

Strength of London forces increases with the number of electrons in the

molecule. 

Boiling point of  and  are 293 K, 189 K, 206 K and 238 K

respectively. 

(a) which type of intermolecular forces are present in the molecules

 and  ?  

HF , HCl, HBr HI

HF , HCl, HBr HI

https://dl.doubtnut.com/l/_xEMJOZufM6LI
https://dl.doubtnut.com/l/_VehlLVcKCFp3
https://dl.doubtnut.com/l/_F9iH9mjmGG6W


(b) Looking at the trend of boiling points of  and , explain

out of dipole-dipole interaction and London interaction, which one is

predominant here. 

(c) Why is boiling point of hydrogen �uoride highest while that of

hydrogen chloride lowest ?

Watch Video Solution

HCl, HBr HI

4. Use the information and data given below to answer the question (a)

to (c), 

Stronger intermolecular forces result in higher boiling point. 

Strength of London forces increases with the number of electrons in the

molecule. 

Boiling point of  and  are 293 K, 189 K, 206 K and 238 K

respectively. 

(a) which type of intermolecular forces are present in the molecules

 and  ?  

(b) Looking at the trend of boiling points of  and , explain

out of dipole-dipole interaction and London interaction, which one is

HF , HCl, HBr HI

HF , HCl, HBr HI

HCl, HBr HI

https://dl.doubtnut.com/l/_F9iH9mjmGG6W
https://dl.doubtnut.com/l/_54yaKDBZMfwS


predominant here. 

(c) Why is boiling point of hydrogen �uoride highest while that of

hydrogen chloride lowest ?

Watch Video Solution

5. Use the information and data given below to answer the question (a)

to (c), 

Stronger intermolecular forces result in higher boiling point. 

Strength of London forces increases with the number of electrons in the

molecule. 

Boiling point of  and  are 293 K, 189 K, 206 K and 238 K

respectively. 

(a) which type of intermolecular forces are present in the molecules

 and  ?  

(b) Looking at the trend of boiling points of  and , explain

out of dipole-dipole interaction and London interaction, which one is

predominant here. 

HF , HCl, HBr HI

HF , HCl, HBr HI

HCl, HBr HI

https://dl.doubtnut.com/l/_54yaKDBZMfwS
https://dl.doubtnut.com/l/_K3D7044GDiDj


(c) Why is boiling point of hydrogen �uoride highest while that of

hydrogen chloride lowest ?

Watch Video Solution

6. Explain the following: 

The size of a weather balloon becomes larger and larger as it ascends

into higher altitudes.

Watch Video Solution

7. Explain the following: 

The tyre of an automobile is in�ated to a lesser pressure in summer than

in winter.

Watch Video Solution

https://dl.doubtnut.com/l/_K3D7044GDiDj
https://dl.doubtnut.com/l/_rUCsDyW2g1pQ
https://dl.doubtnut.com/l/_mG8W5L3M1STF


8. For real gases the relation between p, V and T is given by c=van der

Waal's equation 

  

where, 'a' and 'b' are van der Waal's constanrs, 'nb' is approximately equal

to the total volume of the molecules of a gas. 'a' is the measure of

magnitude of intermolecular attraction. 

(i) Arrange the following gases in the increasin order of 'b'. give reason. 

  

(ii) Arrange the following gases in the decreasing order of magnitude of

'a'. Give reason. 

Watch Video Solution

(p + )(V − nb) = nRT
an2

V 2

O2, CO2, H2, He

CH4, O2, H2

9. The relation between pressure exerted by an ideal gas  and

observed pressure  is given by the equation,  

  

(i) If pressure is taken in , number of moles in mol and volume in 

(pideal)

(preal)

pideal = preal +
an2

V 2

NM − 2

https://dl.doubtnut.com/l/_hEhkSAoBOGn3
https://dl.doubtnut.com/l/_0NzbeUYlfPsp


, calculate the unit of 'a'.  

(ii) What will be the unit of 'a' when pressure is in atmosphere and

volume in ?

Watch Video Solution

m3

dm3

10. The relation between pressure exerted by an ideal gas  and

observed pressure  is given by the equation,  

  

(i) If pressure is taken in , number of moles in mol and volume in 

, calculate the unit of 'a'.  

(ii) What will be the unit of 'a' when pressure is in atmosphere and

volume in ?

Watch Video Solution

(pideal)

(preal)

pideal = preal +
an2

V 2

NM − 2

m3

dm3

11. Pressure versus volume graph for real gas and are shown in �gure.

Answer the following question on the basis of this graph. 

https://dl.doubtnut.com/l/_0NzbeUYlfPsp
https://dl.doubtnut.com/l/_6YwvlLWZfdPj
https://dl.doubtnut.com/l/_EVwfzP8i2kcC


  

(i) Interpret the behaviour of real gas with respect to ideal gas at low

pressure. 

(ii) Interpret the behaviour of real gas with respect to ideal gas at high

pressure. 

(iii) Mark the pressure and volume by drawing a line at the point where

real gas behaves as an ideal gas.

Watch Video Solution

https://dl.doubtnut.com/l/_EVwfzP8i2kcC


12. Pressure versus volume graph for real gas and are shown in �gure.

Answer the following question on the basis of this graph. 

  

(i) Interpret the behaviour of real gas with respect to ideal gas at low

pressure. 

(ii) Interpret the behaviour of real gas with respect to ideal gas at high

pressure. 

(iii) Mark the pressure and volume by drawing a line at the point where

real gas behaves as an ideal gas.

Watch Video Solution

https://dl.doubtnut.com/l/_l0bceyoZsIqC


13. Pressure versus volume graph for real gas and are shown in �gure.

Answer the following question on the basis of this graph. 

  

(i) Interpret the behaviour of real gas with respect to ideal gas at low

pressure. 

(ii) Interpret the behaviour of real gas with respect to ideal gas at high

pressure. 

(iii) Mark the pressure and volume by drawing a line at the point where

real gas behaves as an ideal gas.

Watch Video Solution

https://dl.doubtnut.com/l/_l0bceyoZsIqC
https://dl.doubtnut.com/l/_1YsU5ZpOG0Hz


14. Isotherms of carbon dioxide at various temperatures are represented

in �gure. Answer the following questions based on this �gure. 

  

In which state will  exist between the points a and b at temperature 

 ?

Watch Video Solution

CO2

T1

15. Isotherms of carbon dioxide at various temperatures are represented

in �gure. Answer the following questions based on this �gure. 

https://dl.doubtnut.com/l/_1YsU5ZpOG0Hz
https://dl.doubtnut.com/l/_TdYuJPzmIWB5
https://dl.doubtnut.com/l/_3kEp9ZUktrWw


  

At what point will  start liquefying when temperature is ?

Watch Video Solution

CO2 T1

16. Isotherms of carbon dioxide at various temperatures are represented

in �gure. Answer the following questions based on this �gure. 

https://dl.doubtnut.com/l/_3kEp9ZUktrWw
https://dl.doubtnut.com/l/_DhZmWuVk6yKH


  

At what point will  be completely lique�ed when temperature is  ?

Watch Video Solution

CO2 T2

17. Isotherms of carbon dioxide at various temperatures are represented

in �gure. Answer the following questions based on this �gure. 

https://dl.doubtnut.com/l/_DhZmWuVk6yKH
https://dl.doubtnut.com/l/_fPQ43YakoeVg


  

Will condensation take place when the temperature is ?

Watch Video Solution

T3

18. Isotherms of carbon dioxide at various temperatures are represented

in �gure. Answer the following questions based on this �gure. 

https://dl.doubtnut.com/l/_fPQ43YakoeVg
https://dl.doubtnut.com/l/_BQJtAhsVhuzx


  

What portion of the isotherm at  represent liquid and gaseous  at

equilibrium?

Watch Video Solution

T1 CO2

19. The variation of vapour pressure of di�erent liquids with temperature

is shown in �gure 

https://dl.doubtnut.com/l/_BQJtAhsVhuzx
https://dl.doubtnut.com/l/_dfRzgnxV26Pu


  

Calculate graphically boiling points of liquids A and B.

Watch Video Solution

20. The variation of vapour pressure of di�erent liquids with temperature

is shown in �gure 

https://dl.doubtnut.com/l/_dfRzgnxV26Pu
https://dl.doubtnut.com/l/_rpeUah0KGJDs


  

If we take liquid C in a closed vessel and heat it continuously. At what

temperature will it boil?

Watch Video Solution

21. The variation of vapour pressure of di�erent liquids with temperature

is shown in �gure 

https://dl.doubtnut.com/l/_rpeUah0KGJDs
https://dl.doubtnut.com/l/_QtJedFpUzoIv


  

At high altitude, atmospheric pressure is low (say 60 mm Hg). At what

temperature liquid D boils?

Watch Video Solution

22. The variation of vapour pressure of di�erent liquids with temperature

is shown in �gure 

https://dl.doubtnut.com/l/_QtJedFpUzoIv
https://dl.doubtnut.com/l/_NxMaRPdfcfVR


  

Pressure cooker is used for cooking food at hill station. Explain in terms

of vapour pressure why is it so ?

Watch Video Solution

23. Two containers A and B have the same volume. Container A contains 5

moles of  gas. Container B contains 3 moles of He and 2 moles of .

Both the containers are separately kept in vacuum at the same

O2 N2

https://dl.doubtnut.com/l/_NxMaRPdfcfVR
https://dl.doubtnut.com/l/_OnrHoBoLnpoQ


temperature. Both the containers have very small ori�ces of the same

area through which the gases leak out. Compare the rate of e�usion of

 with that of He gas mixture.

Watch Video Solution

O2

24. A balloon of diameter 21 meter weight 100 kg. Calculate its pay-load, if

it is �lled with He at 1.0 atm and . Density of air is 1.2 kg  .

(Given : R=0.082 L atm )

Watch Video Solution

27∘C m− 3

K − 1mol− 1

25. An open vessel at  is heated until three �fth of the air in it has

been expelled। Assuming volume of vessel constant �nd the temperature

to which the vessel has been heated

Watch Video Solution

27∘C

https://dl.doubtnut.com/l/_OnrHoBoLnpoQ
https://dl.doubtnut.com/l/_KqIgpTKijxIc
https://dl.doubtnut.com/l/_lYxz58J81xaP


Level-1

26. An open vessel at  is heated until  of the air in it has been

expelled. Assuming that the volume of the vessel remains constant �nd 

the air escaped out if vessel is heated to 900 K?

Watch Video Solution

27∘C 3/5th

27. An open vessel at  is heated until  of the air in it has been

expelled. Assuming that the volume of the vessel remains constant �nd 

temperature at which half of the air escapes out?

Watch Video Solution

27∘C 3/5th

1. Which of the following represents the highest pressure?

A. One atmosphere

B. Five pounds per square inch

https://dl.doubtnut.com/l/_EaqKn3VKFfgX
https://dl.doubtnut.com/l/_TaRHxcN3SZhE
https://dl.doubtnut.com/l/_lnuvKQM8vC1e


C. One mm of Hg

D. One hundred Pascal

Answer: A

Watch Video Solution

2. The VD of gas is 11.2. The volume occupied by 11.2g of this gas at NTP is:

A. 22.4 L

B. 11.2 L

C. 1 L

D. 2.2 L

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_lnuvKQM8vC1e
https://dl.doubtnut.com/l/_tjqvtrn5HRIH


3. A sealed container with gas at 2.00 atm is heated from 20.0 K to 40.0 K.

The new pressure is:

A. 0.050 atm

B. 1.00 atm

C. 4.00 atm

D. 2.14 atm

Answer: C

Watch Video Solution

4. If 4g of oxygen di�uses through a very narrow hole, how much

hydrogen would have di�used under identical conditions?

A. 16 g

B. 1 g

C.  g1/4

https://dl.doubtnut.com/l/_PEKLC7JcLfok
https://dl.doubtnut.com/l/_hTQ1Arr1fk8d


D. 64 g

Answer: B

Watch Video Solution

5. A gas at a pressure of 5 atm is heated from  to  C and

simultaneously compressed to  rd of it original volume . Hence �nal

pressure is

A. 15.0 atm

B. 30.0 atm

C. 45.0 atm

D.  atm

Answer: C

Watch Video Solution

0∘ 546∘

1

3

5/9

https://dl.doubtnut.com/l/_hTQ1Arr1fk8d
https://dl.doubtnut.com/l/_zTUs2Mx8LTgw
https://dl.doubtnut.com/l/_huw3pxYyOtvi


6. For an ideal gas which of the following graphs will not be straight line

when all the other variables are held constant?

A. P vs T

B. V vs T

C. P vs 1/V

D. n vs T

Answer: D

Watch Video Solution

7.  He and 3g NO are contained in 1.1 L �ask at 300 K. Total

pressure exerted by the mixture is :

A. 5.45 atm

B. 6.0 atm

C. 24.63 atm

1gH2, 2g

https://dl.doubtnut.com/l/_huw3pxYyOtvi
https://dl.doubtnut.com/l/_zY4S0VN33lhg


D. 134.34 atm

Answer: C

Watch Video Solution

8. At the same temperature and pressure, which of the following will have

highest  per mole

A. 

B. 

C. 

D. equal

Answer: D

Watch Video Solution

KE

H2

O2

CH4

https://dl.doubtnut.com/l/_zY4S0VN33lhg
https://dl.doubtnut.com/l/_lFXL8bgs54nn


9. At what temperature will the molar kinetic energy of 0.3 mol of He be

the same as that of 0.4 mol of argon at 400 K ?

A. 533 K

B. 400 K

C. 346 K

D. 300 K

Answer: A

Watch Video Solution

10. The molecular velocities of two gases at same temperature are  and 

, their masses are  and  respectively, which of the following

expression is correct ?

A. 

B. 

u1

u2 m1 m2

=
m1

u2
1

m2

u2
2

m1u1 = m2u2

https://dl.doubtnut.com/l/_4KYGREE9NrkW
https://dl.doubtnut.com/l/_bELZsyadPSis


C. 

D. 

Answer: D

Watch Video Solution

=
m1

u1

m2

u2

m1u
2
1 = m2u

2
2

11. 50 mL of hydrogen di�uses out through a small hole from a vessel in

20 minutes, time needed for 40 mL of oxygen to di�use out is: 1) 12 min

2)64 min 3)8 min 4)32 min

A. 12 min

B. 64 min

C. 8 min

D. 32 min

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_bELZsyadPSis
https://dl.doubtnut.com/l/_wrAeR6jXHjAM


12. The average kinetic energy of an ideal gas per molecule in SI units at

 will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

25∘C

6.17 × 10− 21kJ

6.17 × 10− 21J

6.17 × 10− 20J

6.17 × 10− 20kJ

13. KE per unit volume is:

A. 

B. 

C. 

P
3

2

RT
3

2

3

2
RN

N0

https://dl.doubtnut.com/l/_wrAeR6jXHjAM
https://dl.doubtnut.com/l/_mVvIPHoKSHF0
https://dl.doubtnut.com/l/_n7ZEv6pxPjLM


D. 

Answer: A

Watch Video Solution

3

2
RT

n

14. Select correct statement(s):

A. The velocity at which distribution of molecules is maximum is called

most probable velocity

B. Most probable velocity of a gas is larger than root mean square

velocity

C. Both statements are correct

D. None is correct

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_n7ZEv6pxPjLM
https://dl.doubtnut.com/l/_BSNiPlSNEwfs
https://dl.doubtnut.com/l/_NwKJNBbHnmSR


15. Select correct statement(s)

A. Kinetic energy is zero at 

B. RMS velocity of 

C. Distribution of molecules is very small when 

D. All the statements are correct

Answer: C

Watch Video Solution

0∘C

O2  at27∘C  is = √ ms− 13 × 8.314 × 300
32

u → 0 or u → ∞

16. The expression of average speed of molecules of a gas is given as :

A. 

B. 

C. 

D. 

uav = √
8RT
πm

uav = √
8RT
πM

uav = √
8kT
πM

uav = √
8RT
M

https://dl.doubtnut.com/l/_NwKJNBbHnmSR
https://dl.doubtnut.com/l/_UeIj6tZZJyQ6


Answer: B

Watch Video Solution

17. For a given gas, which of the following relationships is correct at a

given temperature ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

urms > uav > ump

urms < uav < ump

urms > uav < ump

urms < uav > ump

18. Which of the following is expected to possess the largest root mean

square speed at the same temperature?

https://dl.doubtnut.com/l/_UeIj6tZZJyQ6
https://dl.doubtnut.com/l/_Dy58GI9qxYpU
https://dl.doubtnut.com/l/_IGsrvyr6UnpZ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

H2S

NH3

SO2

CO2

19. The RMS velocity of hydrogen is  times the RMS velocity of

nitrogen. If T is the temperature of the gas

A. 

B. 

C. 

D. 

Answer: C

√7

T (H2) = T (N2)

T (H2) > T (N2)

T (H2) < T (N2)

T (H2) = √7T (N2)

https://dl.doubtnut.com/l/_IGsrvyr6UnpZ
https://dl.doubtnut.com/l/_OVwD64gU5qAS


Watch Video Solution

20. The density of a gas at  and 1 atm is d. At what temperature

would its density be 0.75d, if the pressure is kept constant?

A. 

B. 

C. 400K

D. 300K

Answer: C

Watch Video Solution

27∘C

20∘C

30∘C

21. A certain gas e�uses through a small opening of a vessel at a rate

which is exactly one-�fth the rate at which helium does the same. Thus,

the molecular weight of the gas is :

https://dl.doubtnut.com/l/_OVwD64gU5qAS
https://dl.doubtnut.com/l/_gS1c4lTDlRAc
https://dl.doubtnut.com/l/_D2KndOYxpDnk


A. 100

B. 75

C. 50

D. 25

Answer: A

Watch Video Solution

22. The weight of  in a 9L cylinder at  temperature and 16 atm

pressure is (R = 0.08 L atm  )

A. 9.6g

B. 96.0 g

C. 4.8 g

D. 48.0 g

Answer: B

CH4 27∘C

K − 1mol− 1

https://dl.doubtnut.com/l/_D2KndOYxpDnk
https://dl.doubtnut.com/l/_4sx18SV0OCgg


Watch Video Solution

23. The ratio of most probable speed, average speed and rms speed of

gas molecules is………………………………

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 1.128: 1.224

1: 1.128: 1.424

1: 2.128: 1.224

1: 1.428: 1.442

24. Equal weights of methane and hydrogen are mixed in an empty

container at . The fraction of the total pressure exerted by

hydrogen is

25∘C

https://dl.doubtnut.com/l/_4sx18SV0OCgg
https://dl.doubtnut.com/l/_vQ9QIXYJpb8K
https://dl.doubtnut.com/l/_jQv2cLE0eLoX


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1/12

8/9

1/6

16/17

25. A gas cylinder containing cooking gas can withstand a pressure of

. The pressure gauge of cylinder indicates  at . Due

to sudden �re in building the temperature starts rising. The temperature

at which the cylinder will explode is

A. 

B. 

C. 

D. 

14.9atm 12atm 27∘C

87.5∘C

99.5∘C

115.5∘C

135.5∘C

https://dl.doubtnut.com/l/_jQv2cLE0eLoX
https://dl.doubtnut.com/l/_aqVQjy2baaeC


Answer: B

Watch Video Solution

26. At what temperature do the average speed of  molecules

equal the average speed of  molecules at 300 K ?

A. 150 K

B. 900 K

C. 600 K

D. 300 K

Answer: A

Watch Video Solution

CH4(g)

O2

27. Which of the following expressions is correct ?

https://dl.doubtnut.com/l/_aqVQjy2baaeC
https://dl.doubtnut.com/l/_TCACUtNoZXoR
https://dl.doubtnut.com/l/_6vulSxiP3ZFr


A. 

B. 

C. 

D. All of these

Answer: D

Watch Video Solution

Vrms = √
3RT
M

Vrms = √
3p

ρ

PV = mV 2
rms

1

3

28. Consider the reaction . The

approximate volume of chlorine that would react with 324 g of aluminium

at STP is :

A. 112 L

B. 134 L

C. 260 L

D. 403 L

2Al(g) + 3Cl2(g) ⇒ 2AlCl3(g)

https://dl.doubtnut.com/l/_6vulSxiP3ZFr
https://dl.doubtnut.com/l/_kSP6z0qVcPF5


Answer: D

Watch Video Solution

29. A teacher enters a classroom from front door while a student from

back door. There are 13 equidistant rows of benches in the classroom. The

teacher releases , the laughing gas, from the �rst bench while the

student releases the weeping gas  from the last bench. At

which row will the students starts laughing and weeping simultaneously?

A.  row

B.  row

C.  row

D.  row

Answer: A

Watch Video Solution

N2O

(C6H11OBr)

9th

12th

7th

10th

https://dl.doubtnut.com/l/_kSP6z0qVcPF5
https://dl.doubtnut.com/l/_y7k2koeMxRV6
https://dl.doubtnut.com/l/_eMOIyrnoYHW4


30. The vapour density of a mixture containing  is 14.4.

The percentage of  in the mixture is :

A. 20

B. 80

C. 60

D. 50

Answer: B

Watch Video Solution

N2(g) and O2(g)

N2

31. A sample of a gas at  and 0.80 atm pressure has a density of 1.15

g . What is the molecular weight of the gas?

A. 

B. 

C. 

100∘C

L− 1

88.0

44.0

28.0

https://dl.doubtnut.com/l/_eMOIyrnoYHW4
https://dl.doubtnut.com/l/_NDhowGA7GbGs


D. 

Answer: B

Watch Video Solution

46.0

32. Which of the following expressions is correct ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

M = ( )RT
ρ

p

M = ( )RT
p

ρ

M = ( )RT
1

p

M = (p)RT

33. If a gas expands at constant temperature:

https://dl.doubtnut.com/l/_NDhowGA7GbGs
https://dl.doubtnut.com/l/_bjeiQY3pbh49
https://dl.doubtnut.com/l/_Z7gnTiEbGUhV


A. The pressure decreases

B. The kinetic energy of the molecules increases

C. The kinetic energy of the molecules decreases

D. The number of molecules of the gas increases

Answer: A

Watch Video Solution

34. Helium atom is two times heavier than a hydrogen molecule. At 289 K,

the average kinetic energy of a helium atom is

A. Two times that of a hydrogen molecule

B. Same as that of a hydrogen molecule

C. Four times that of a hydrogen molecule

D. Six times that of a hydrogen molecule

Answer: B

https://dl.doubtnut.com/l/_Z7gnTiEbGUhV
https://dl.doubtnut.com/l/_CeCbPgaYbLzE


Watch Video Solution

35. Identify the process in which heterogeneous catalysis is involved

A. Average molar translational KE depends only upon absolute

temperature

B. Lighter gases will have more uniform speed distribution pattern as

compared to heavier gases at same temperature

C. All the molecules of heavier gas will move at a slower speed as

compared to any molecule of a lighter gas

D. Collision frequency is directly proportional to square root of

absolute temperature in a closed rigid vessel.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_CeCbPgaYbLzE
https://dl.doubtnut.com/l/_WFmTcDXzkP73


36. At , the ratio of RMS velocities of ozone to oxygen is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

27∘C

√3/5

√4/3

√2/3

√1/16

37. Which of the following combinations is correct ?

A. 

B. 

C. 

D. 

Urms ∝ √T and Urms ∝ √M

Urms ∝ √T and Urms ∝
1

√M

Urms ∝ and Urms ∝
1

√T

1

√M

Urms ∝ and Urms ∝ √M
1

√T

https://dl.doubtnut.com/l/_ziULnobDH18J
https://dl.doubtnut.com/l/_Io8ipRwHJ0Jj


Answer: B

Watch Video Solution

38. Which of the following expressions correctly represents the

relationship between the average molar kinetic energy,  of CO and 

molecules at the same temperature?

A. KE (CO) = KE 

B. KE (CO) 

C. KE 

D. Cannot be predicted unless the volumes of the gases are given

Answer: A

Watch Video Solution

¯̄¯̄¯̄KE N2

(N2)

> KE(N2)

(CO) < KE(N2)

https://dl.doubtnut.com/l/_Io8ipRwHJ0Jj
https://dl.doubtnut.com/l/_Y4u2xVUSmS8v


39. According to Graham's law, at a given temperature the ratio of

di�usion  of gases A and B is given by  

(where P and M are pressures and molecular weights of gases A and B

respectively)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

rA
rB

(pA /pB)(MA /MB)1 / 2

(MA /MB)(pA /pB)1 / 2

(pA /pB)(MB /MA)1 / 2

(MA /MB)(pB /PA)1 / 2

40. The density of air is 0.001293 gm/ml at S.T.P. It’s vapour density is -

A. 

B. 

10.0gm

15.0gm

https://dl.doubtnut.com/l/_NPYZxQLXSMtU
https://dl.doubtnut.com/l/_KEFWL5GIuY36


C. 

D. 

Answer: D

Watch Video Solution

1.44gm

14.4gm

41. 3.2 g of oxygen gas is placed in a vessel of 10 litre at 1000 K so that

60% oxygen is dissociated to gaseous oxygen atoms. Assuming ideal gas

nature, the �nal pressure at 1000 K is:

A. 0.821 atm

B. 1.31 atm

C. 0.33 atm

D. 0.49 atm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_KEFWL5GIuY36
https://dl.doubtnut.com/l/_Dvt5asiwr6VP


42. Which of the following assumptions of the kinetic-molecular theory

best explains the observation that a balloon collapses when exposed to

liquid nitrogen (which is much colder than a cold winter day)?

A. Gas molecules move at random with no attractive forces between

them

B. The velocity of gas molecules is proportional to their Kelvin

temperature

C. The amount of space occupied by a gas is much greater than the

space occupied by the actual gas molecules

D. Collisions with the walls of the container or with other molecules

are elastic

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Dvt5asiwr6VP
https://dl.doubtnut.com/l/_1z1amvhRCQ2T
https://dl.doubtnut.com/l/_E5QnN1pB2T6K


43. Select the correct statement(s). 

I. The velocity at which distribution of molecules is maximum is called

most probable velocity 

II. Most probable velocity of a gas is larger than root mean square

velocity .

The correct option is:

A. I

B. II

C. I , II

D. None of these

Answer: A

Watch Video Solution

44. Gaseous benzene reacts with hydrogen gas in presence of a nickel

catalyst to form gaseous cyclohexane according to the reaction: 

  C6H6(g) + 3H2(h) ⇒ C6H12(g)

https://dl.doubtnut.com/l/_E5QnN1pB2T6K
https://dl.doubtnut.com/l/_zyhqxxka1I81


A mixture of  and excess  has a pressure of 60 mm of Hg in an

unknown volume. After the gas has been passed over a nickel catalyst and

all the benzene converted to cyclohexane, the pressure of the gas was 30

mm of Hg in the same volume and temperature. The fraction of  (by

volume) present in the original mixture is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

C6H6 H2

C6H6

½

¼

.1 /5

.1 /6

45. The rms speed of the molecule of enclosed gas is v. What will be the

rms speed if pressure is doubled keeping the temperature same?

A. 2x

https://dl.doubtnut.com/l/_zyhqxxka1I81
https://dl.doubtnut.com/l/_P1j58VuTTYJq


B. 4x

C. 

D. x

Answer: D

Watch Video Solution

x/2

46. Which pair of molecules has the strongest dipole – dipole interactions

?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

NH3 and CH4

NH3 and NH3

CH4 and CH4

CO2 and CO2

https://dl.doubtnut.com/l/_P1j58VuTTYJq
https://dl.doubtnut.com/l/_8ENh8azekDxs


47. The ratio of Van Der Waal's constants a and b,  has the

dimension of :

A. atm 

B. L atm 

C. L 

D. atm L 

Answer: B

Watch Video Solution

( )
a

b

L− 1

mo1− 1

mo1− 2

mo1− 2

48. Van Der Waal's equation reduces itself to the ideal gas equation at

A. High pressure and low temperature

B. Low pressure and low temperature

C. Low pressure and high temperature

https://dl.doubtnut.com/l/_8ENh8azekDxs
https://dl.doubtnut.com/l/_lNysR3WQyoRt
https://dl.doubtnut.com/l/_KRO7J4Mn5kLN


D. High pressure and high temperature

Answer: C

Watch Video Solution

49. For CO, isotherm is of the type as shown: 

  

Near the point A, compressibility factor Z (for 1 mol of CO) is :

A. 

B. 

C. 

(1 + )
b

V

(1 − )
b

V

(1 + )
a

RTV

https://dl.doubtnut.com/l/_KRO7J4Mn5kLN
https://dl.doubtnut.com/l/_lLkUphFOIbXJ


D. 

Answer: D

Watch Video Solution

(1 − )
a

RTV

50. In the above Question, near the point B, compressibility factor Z is

about :

A. 

B. 1

C. 

D. 

Answer: C

Watch Video Solution

(1 − )
Pb

RT

(1 + )
Pb

RT

(1 − )
a

RTV

https://dl.doubtnut.com/l/_lLkUphFOIbXJ
https://dl.doubtnut.com/l/_r3aDCIf0710J


51. The van der Waals equation for one mol of  gas at low pressure

will be

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

CO2

(P + )V = RT
a

V 2

P (V − b) = RT −
a

V 2

P =
RT

V − b

P = ( − )
RT

V − b

a

V 2

52. Express the average kinetic energy per mole of a monoatomic gas of

molar mass M, at temperature T K in terms of the average speed of the

molecules  :

A. 

B. 

Uavg

U 2
avg

8M
3π

U 2
avg

4M
3π

https://dl.doubtnut.com/l/_lRSl9qeRY45v
https://dl.doubtnut.com/l/_RbBeASXOGF5V


C. 

D. 

Answer: D

Watch Video Solution

( )U 2
avg

2M
π

( )U 2
avg

3πM
16

53. Ice, water and steam can exist simultaneously at:

A. All temperatures

B. All pressures

C. All temperatures and pressure

D. Triple point

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_RbBeASXOGF5V
https://dl.doubtnut.com/l/_MbUMfI5JgAHR


54. 1 mole of each of  with van der Waal's constants a (in atm 

) 1.0, 3.8, 2.1 respectively is kept separately in three di�erent

vessels of equal volume at identical temperature. Their pressures are

observed to  and  respectively. On the basis of this data alone,

select the correct option (neglect the e�ect of 'b') :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

X1, X2, X3

L3mol− 2

P1, P2, P3

P1 < P2 < P3

P2 < P1 < P3

P2 < P3 < P1

P1 = P2 = P3

55. At a high pressure, the compressibility factor (Z) of a real gas is

usually greater than one. This can be explained from van der Waals

equation by neglecting the value of:

https://dl.doubtnut.com/l/_XbhsdQTHa9qt
https://dl.doubtnut.com/l/_RZINsBAZYTn7


A. (a) b

B. (b) a

C. (c) Both a and b

D. (d) V

Answer: B

Watch Video Solution

56. At a constant pressure, what should be the percentage increase in the

temperature in kelvin for a 10 % increase in the volume

A. 0.1

B. 0.2

C. 0.05

D. 0.5

Answer: A

https://dl.doubtnut.com/l/_RZINsBAZYTn7
https://dl.doubtnut.com/l/_5w4Ghig0nOny


Watch Video Solution

57. What conclusion would you draw from the following graphs for an

ideal gas? 

A. As the temperature is reduced, the volume as well as the pressure

increases

B. As the temperature is reduced, the volume becomes zero and the

pressure reaches in�nity

C. As the temperature is reduced, the pressure decreases

D. A point is reached where, theoretically, the volume becomes zero

Answer: C::D

h id l i

https://dl.doubtnut.com/l/_5w4Ghig0nOny
https://dl.doubtnut.com/l/_5FEpraUknqJE


Watch Video Solution

58. Which of the following represents the van der Walls equation for 

moles of a real gas ?

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

n

(P + )(V − b) = nRT
a

V 2

(P + )(V − nb) = nRT
a

nV 2

(P + )(V − nb) = nRT
n2a

V 2

(P + )(V − nb) = nRT
na

V 2

59. Which of the following equations represents the compressibility

factor for 1 mol of gas.

A. Z =
PV

R

https://dl.doubtnut.com/l/_5FEpraUknqJE
https://dl.doubtnut.com/l/_i7ymnBWPnn8S
https://dl.doubtnut.com/l/_xAdMLxpUEfaT


B. 

C. 

D. 

Answer: D

Watch Video Solution

Z =
PV

T

Z =
RT

PV

Z =
PV

RT

60. At high pressure , the van der Waals equation is reduced to

A. 

B. 

C. 

D. PV = nRT

Answer: C

Watch Video Solution

(P + ) = nRT
n2a

V 2

P (V − B) = nRT

P (V − nb) = nRT

https://dl.doubtnut.com/l/_xAdMLxpUEfaT
https://dl.doubtnut.com/l/_5uQU47XTG7s3
https://dl.doubtnut.com/l/_Io5OS68JSJ5H


61. The Boltzmann constant k is given by k = ………..

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

RNA

NA

R

R

NA

× T
R

NA

62. Units of van der Waal's constants 'a' and 'b' are respectively

A. bar 

B. bar 

C. bar 

D. 

L2mol− 2 and Lmol− 1

L2mol− 1 and L− 1mol− 1

L2mol2 and L− 1mol− 1

bar − 1L2mol− 2 and L− 2mol− 1

https://dl.doubtnut.com/l/_Io5OS68JSJ5H
https://dl.doubtnut.com/l/_yLyuF0JguU4q


Answer: A

Watch Video Solution

63. Which of the following gas will have highest value of van der Waal's

constant 'a' ?

A.  (g)

B.  (g)

C.  (g)

D.  (g)

Answer: D

Watch Video Solution

CCl4

NH3

CO2

H2O

64. The Boyle temperature for real gases is given by :

https://dl.doubtnut.com/l/_yLyuF0JguU4q
https://dl.doubtnut.com/l/_7l5Dml8OGLPt
https://dl.doubtnut.com/l/_kRFyD2Sn4E3O


A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: B

Watch Video Solution

a/R

a/bR

2a/bR

65. A 4.40 g piece of solid  (dry ice) is allowed to sublime in a balloon.

The �nal volume of the balloon is 1.00 L at 300 K. What is the pressure

(atm) of the gas?

A. 0.122

B. 2.46

C. 122

D. 24.6

CO2

https://dl.doubtnut.com/l/_kRFyD2Sn4E3O
https://dl.doubtnut.com/l/_qiYAv99xEK9B


Answer: B

Watch Video Solution

66. A He atom at 300 K is released from the surface of the earth to travel

upwards. Assuming that it undergoes no collision with other molecules,

how high will it be before coming to the rest?

A. 9.53 m

B. 95.3 m

C. 953 m

D.  m

Answer: D

Watch Video Solution

9.53 × 104

67. An ideal gas obeying the kinetic theory of gases can be lique�ed if

https://dl.doubtnut.com/l/_qiYAv99xEK9B
https://dl.doubtnut.com/l/_Dkotkvr0bpLq
https://dl.doubtnut.com/l/_xYB4CC8sGEdn


A. Its temperature is more than critical temperature

B. Its pressure is more than critical pressure

C. Its pressure is more than critical pressure but temperature is less

than critical temperature

D. It cannot be lique�ed at any value of P and T

Answer: D

Watch Video Solution

68. The pressure of a real gas is less than the pressure of an ideal gas

because of :

A. Increase in collisions

B. Increase in intermolecular forces

C. Finite size of molecules

D. Statement is incorrect

https://dl.doubtnut.com/l/_xYB4CC8sGEdn
https://dl.doubtnut.com/l/_t2z4dsoN81jY


Answer: B

Watch Video Solution

69. Distribution of molecules with velocity is represented by the curve as

shown, velocity at point A is :

A. 

B. 

C. 

D. 

√
3RT

M

√
2RT

M

√
8RT

πM

√
RT

M

https://dl.doubtnut.com/l/_t2z4dsoN81jY
https://dl.doubtnut.com/l/_aTmyIgMTQfyz


Answer: B

Watch Video Solution

70. A ballon �lled with ethyne is pricked with a sharp point and quickly

dropped in a tank of  gas under indentical conditions. After a while the

balloon will

A. Shrunk

B. Enlarged

C. Completely collapsed

D. Remained unchanged in size

Answer: B

Watch Video Solution

H2

https://dl.doubtnut.com/l/_aTmyIgMTQfyz
https://dl.doubtnut.com/l/_GTVVp8a9XxDY


71. If , , and  are mole fraction, pressure fraction and volume

fraction respectively of a gaseous mixture, then:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

XM XP XV

Xm = Xp = Xv

Xm = =
1

Xp

1

Xv

Xm = Xp =
1

Xv

= = Xv

1

Xm

1

Xp

72. A 100 mL �ask contained  at 200 Torr, and a 200 mL �ask contained

He at 100 Torr. The two �ask were then connected so that each gas �lled

their combined volume. Assuming no change in temperature,total

pressure is

A. 300 Torr

H2

https://dl.doubtnut.com/l/_2BZffW7hUuiX
https://dl.doubtnut.com/l/_ywALS7H9P05u


B. 66.66 Torr

C. 150 Torr

D. 133.33 Torr

Answer: D

Watch Video Solution

73. Ratio of the rate of di�usion of He to  at  is same in the case :

A. (a) When temperature is changed to 

B. (b) When O2 and CH4 are taken instead of He and 

C. (c) When volume of the �ask is doubled

D. (d) All the above are correct

Answer: D

Watch Video Solution

H2 0∘C

100∘C

H2

https://dl.doubtnut.com/l/_ywALS7H9P05u
https://dl.doubtnut.com/l/_kgUwziWmIaQH
https://dl.doubtnut.com/l/_8hBJQMk9OccK


74. Which one of the following statement is not true about the e�ect of

an increase in temperature on the distribution of molecular speed of gas

? .

A. The most probable velocity increases

B. The fraction of the molecules with the most probable speed

increases

C. The distribution becomes broader

D. The area under the curve remains una�ected

Answer: B

Watch Video Solution

75. Which of the following comparisons of the average kinetic energy and

the average molecular speeds of  gases at 300 K is CORRECT?  H2 and N2

https://dl.doubtnut.com/l/_8hBJQMk9OccK
https://dl.doubtnut.com/l/_zSw0tHeQ5MkE


Level-2

Watch Video Solution

1. At , hydrogen is leaked through a tiny hole into a vessel for 20

min. Another unknown gas at the same temperature and pressure as that

of hydrogen is leaked through same hole for 20 min. After the e�usion of

the gases the mixture exerts a pressure of 6 atm. The hydrogen content

of the mixture is 0.7 mole. If the volume of the container is 3L. What is the

molecular weight of the unknown gas?

A. 1088

B. 10.88

C. 108.8

D. None of these

27∘C

https://dl.doubtnut.com/l/_zSw0tHeQ5MkE
https://dl.doubtnut.com/l/_ht4mbKoWTURY


Answer: A

Watch Video Solution

2.  mL of a gaseous organic compound containing  and  only

was mixed with  mL of  and exploded under condition which

allowed the  formed to condense. The volume of the gas after

explosion was  mL. On treatment with KOH solution, a further

contraction of  mL in volume was observed. The vapour density of the

compound is . All volume measurements were made under the same

condition. 

The molecular formula of the compound is

A. 

B. 

C. 

D. None of these

10 C, H O

100 O2

H2O

90

20

23

C2H4O

C2H6O

C3H6O

https://dl.doubtnut.com/l/_ht4mbKoWTURY
https://dl.doubtnut.com/l/_8iXC8VdenMK6


Answer: B

Watch Video Solution

3. 5 " mL of " a gas A containing only C and H was mixed with an excess of

 (30 mL) and the mixture was exploded by means of electric sperk.

After explosion, the remaining volume of the mixed gases was 25 mL. On

adding a concentrated solution of KOH, the volume further diminished to

15 mL. The residual gas was pure oxygen, The molecular formula of the

gas A is.

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

O2

C2H6

C3H6

C2H4

https://dl.doubtnut.com/l/_8iXC8VdenMK6
https://dl.doubtnut.com/l/_y4Lwq6ectK3x


4. Consider the following statements : 

The mean free path of gas molecules 

I. decreases with increase in concentration 

II. increases with decrease in pressure at constant temperature 

III. decreases with increase in molecular size 

Which of the above statements are correct?

A. I , II

B. I, III

C. II, III

D. I, II, III

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_y4Lwq6ectK3x
https://dl.doubtnut.com/l/_OMgcnawutMZh


5. One mole of nitrogen gas at 0.8 atm takes 38 s to di�use through a

pinhole, whereas one mole of an unknown compound of xenon with

�uorine at 1.6 atm takes 57s to di�use through the same hole. Calculate

the molecular formula of the compound.

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: A

Watch Video Solution

XeF6

XeF2

XeF4

6. The average velocity of gas molecules is . Calculate their 

velocity at the same temperature.

A. 434.1 

400ms− 1 rms

ms – 1

https://dl.doubtnut.com/l/_XjzRcT9VEn7x
https://dl.doubtnut.com/l/_BvRvZl5FCsdk


B. 368.5 

C. 489.9 

D. None of these

Answer: A

Watch Video Solution

ms – 1

ms – 1

7. A graph is plotted between  along Y-axis and  along X-axis whre 

 is the molar volume of a real gas Find the intercept along Y-axis .

A. 

B. RT

C. 1

D. None of these

Answer: B

Watch Video Solution

PVm P

Vm

(RT ) – 1

https://dl.doubtnut.com/l/_BvRvZl5FCsdk
https://dl.doubtnut.com/l/_i3IZ2pbaZYzs


8. 1 litre of  litre of  at the same temperature and

pressure were mixed together. What is the relation between the masses

of the two gases in the mixture ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

N2  and 7/8 O2

M(N2) = 3M(O2)

M(N2) = M(O2)

M(N2) = M(O2)

M(N2) = 16M(O2)

9. The volumes of two vessels at same temperature are in the ratio of .

One vessel contains  and other  at 600 mm and 900 mm

respectively. The �nal pressure when they are connected together is :

(Assume that  react to form )

2: 3

H2 N2

N2 and H2 NH3

https://dl.doubtnut.com/l/_i3IZ2pbaZYzs
https://dl.doubtnut.com/l/_TqMHrIZw3LJ4
https://dl.doubtnut.com/l/_D7XaYTMuwjhB


A. 620 mm

B. 760 mm

C. 780 mm

D. 800 mm

Answer: A

Watch Video Solution

10. The rate of e�usion of two gases  and  under identical

conditions of temperature and pressure are in the ratio of  What is

the ratio of  velocity of their molecules if  and  are in the ratio of

?

A. 

B. 

C. 

D. 

' a' ' b'

2: 1

rms Ta Tb

2: 1

2: 1

√2: 1

2√2: 1

1: √2

https://dl.doubtnut.com/l/_D7XaYTMuwjhB
https://dl.doubtnut.com/l/_nsNm0bl6cdgb


Answer: C

Watch Video Solution

11. I , II , III are three isotherms respectively at  . Temperature will

be in order 

A. 

B. 

C. 

D. 

T1, T2, T3

T1 = T2 = T3

T1 < T2 < T3

T1 > T2 > T3

T1 > T2 = T3

https://dl.doubtnut.com/l/_nsNm0bl6cdgb
https://dl.doubtnut.com/l/_fUNVb4sA1Cgp


Answer: C

Watch Video Solution

12. An evacuated glass vessel weighs  when empty,  when �lled

with a liquid of density , and  when �lled with an ideal

gas at  at . Determine the molar mass of the gas.

A. 100

B. 110

C. 123

D. 90

Answer: C

Watch Video Solution

50.0g 148.0g

0.98gmL− 1 50.5g

760mmHg 300K

https://dl.doubtnut.com/l/_fUNVb4sA1Cgp
https://dl.doubtnut.com/l/_xoqIgNEJANHE


13. At identical temperature and pressure, the rate of di�usion of

hydrogen gas is  times that of a hydrocarbon having molecular

formula . What is the value of n ?

A. n = 2

B. n = 4

C. n = 3

D. n = 1

Answer: B

Watch Video Solution

3√3

CnH2n− 2

14. For an ideal gas, under isobaric condition, a graph between log V vs

log T :

A. is linear with unit slope

B. represents Boyle’s Law

https://dl.doubtnut.com/l/_EKE34t5X8Rmm
https://dl.doubtnut.com/l/_AR6zlIxG9KHr


C. represents Charle’s Law

D. represents Gay-Lussac’s Law

Answer: A::C

Watch Video Solution

15. At STP, a container has 1 mole of Ar, 2 mole of , 3 moles of  and

4 moles of . Without changing the total pressure if one mole of  is

removed, the partial pressure of 

A. is changed by about 26%

B. is halved

C. is unchanged

D. changed by 33%

Answer: A

Watch Video Solution

CO2 O2

N2 O2

O2

https://dl.doubtnut.com/l/_AR6zlIxG9KHr
https://dl.doubtnut.com/l/_14yP5s03oGFy


16. At point P and Q, the real gas deviation with respect to ideal gas is

respectively : 

A. Positive, negative

B. Positive, positive

C. Negative, positive

D. Negative, negative

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_14yP5s03oGFy
https://dl.doubtnut.com/l/_03LQImweTi7C


Watch Video Solution

17. At what temperature will the molar kinetic energy of 0.3 mol of He be

the same as that of 0.4 mol of argon at 400 K ?

A. 533 K

B. 400 K

C. 346 K

D. 300 K

Answer: A

Watch Video Solution

18. Two in�ated ballons I and II (thin skin) having volume 600 mL and 1500

mL at 300 K are taken as shown in diagram. If maximum volume of inner

and outer balloons are 800 mL and 1800 mL respectively then �nd the

https://dl.doubtnut.com/l/_03LQImweTi7C
https://dl.doubtnut.com/l/_1eENzQIHlM5p
https://dl.doubtnut.com/l/_ZrMCpPYeiVea


balloon which will burst �rst on gradual heating. 

A. inner balloon

B. outer balloon

C. both simultaneously

D. unpredictable

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ZrMCpPYeiVea
https://dl.doubtnut.com/l/_zGk2iIWlXMlO


19. The volume of a gas increases by a factor of 2 while the pressure

decrease by a factor of 3 Given that the number of moles is una�ected,

the factor by which the temperature changes is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

:

3

2

3 × 2

2

3

× 3
1

2

20. Oxygen gas generated by the decomposition of potassium chorate is

collected over water. The volume of wxygen collected at  and

atmospheric pressure of 760 mmHg is 128 mL. Calculate the mass of

oxygen gas obtained. The pressure of the water vapour at  is 22.4

mmHg.

24∘C

24∘C

https://dl.doubtnut.com/l/_zGk2iIWlXMlO
https://dl.doubtnut.com/l/_dE1WVhAZhRwd


A. 1.36

B. 1.52 g

C. 0.163 g

D. 1.63 g

Answer: C

Watch Video Solution

21. A real gas most closely approaches the behaviour of an ideal gas at:

A. 15 atm and 200 K

B. 1 atm and 273 K

C. 0.5 atm and 500 K

D. 15 atm and 500 K

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_dE1WVhAZhRwd
https://dl.doubtnut.com/l/_4EvlCQHuWXDb


22. Which of the following statement is(are) correct?

A. The slope of Z vs P at constant temperature for all real gases, is

B. The slope of Z vs P at constant temperature for both He and  is 

C. The slope of Z vs P at low pressure for all real gases, at constant

temperature is 

D. The slope of Z vs P at high pressure and at constant temperature

for real gas is 

Answer: B

View Text Solution

b

RT

H2

b

RT

b

RT

−b

RT

https://dl.doubtnut.com/l/_4EvlCQHuWXDb
https://dl.doubtnut.com/l/_TZrWyCaSPpp0


23. Which of the following statements is(are) correct for a gas X having

molar mass 5g and density 0.3g/litre at 0.5 atmospheric pressure at 300

K?

A. The gas “X” will behave ideally

B. The force of attraction will dominate over the force of repulsion

among the gas molecules

C. The force of repulsion will dominate over the force of attraction

among the gas molecules

D. None of these

Answer: B

Watch Video Solution

24. At  and 16.0 atm, the molar volume of NH3 gas is about 10% less

than the molar volume of an ideal gas. This is due to :

47∘C

https://dl.doubtnut.com/l/_EI75lxQr2uUu
https://dl.doubtnut.com/l/_ZplzK51kK4dR


A.  decomposes to  at

B. The force of attraction between  molecules is signi�cant at

this temperature and pressure

C. The volume occupies by  molecules themselves is a signi�cant

fraction of the volume of the container at this temperature and

pressure

D. at 16 atm ,  molecules no longer move randomly

Answer: B

Watch Video Solution

NH3 N2 and H2

NH3

NH3

NH3

25. A gaseous mixture  which has density  gm/litre

at 1 atm & 300 K is kept in a container. Now a pinhole is made on the wall

of the container through which He(g) and  e�uses. What will be the

composition of the gas mixture  e�using out initially?

A. 

(He and CH4)
64

246.3

CH4

[nHe : nCH4
]

4: 1

https://dl.doubtnut.com/l/_ZplzK51kK4dR
https://dl.doubtnut.com/l/_6OWUToq4Jx57


B. 

C. 

D. 

Answer: B

Watch Video Solution

8: 1

2: 1

16: 1

26. The graph of P vs V is given at di�erent temperature 

  

The correct relationship is

https://dl.doubtnut.com/l/_6OWUToq4Jx57
https://dl.doubtnut.com/l/_QGwceVzVG8w0


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

< 0.4kcalmol− 1a

b

0.4calmol− 1 < < 2kcalmol− 1a

b

> 0.4kcalmol− 1a

b

= 1kcalmol− 1a

b

27. Sketch shows the plot of Z vs P for 1 mol of a hypothetical gas at three

distinct temperature. 

  

Boyle’s temperature is the temperature at which a gas shows ideal

behaviour over a pressure range in the low pressure region. Boyle’s

https://dl.doubtnut.com/l/_QGwceVzVG8w0
https://dl.doubtnut.com/l/_O8zMxsl9UcVg


temperature . If a plot is obtained at temperatures well below

Boyle’s temperature then the curve will show negative deviation, in low

pressure region and positive deviation in the high pressure region. Near

critical temperature the curve is more like  and the temperature well

above critical temperature curve is more like  as shown above. At high

pressure suppose all the constant temperature curve varies linearly with

pressure according to the following equation:

  

For 500 K plot the value of Z changes from 2 to 2.2 if pressure is varied

from 1000 atm to 1200 atm (high pressure) then the value of  will be

:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(Tb) =
a

Rb

CO2

H2

Z = 1 + (R = 2calmol− 1K − 1)
Pb

RT

b

RT

10− 3atm− 1

2 × 10− 3atm− 1

5 × 10− 4atm− 1

10− 4atm− 1

https://dl.doubtnut.com/l/_O8zMxsl9UcVg


28. Sketch shows the plot of Z vs P for 1 mol of a hypothetical gas at three

distinct temperature. 

  

Boyle’s temperature is the temperature at which a gas shows ideal

behaviour over a pressure range in the low pressure region. Boyle’s

temperature . If a plot is obtained at temperatures well below

Boyle’s temperature then the curve will show negative deviation, in low

pressure region and positive deviation in the high pressure region. Near

critical temperature the curve is more like  and the temperature well

above critical temperature curve is more like  as shown above. At high

pressure suppose all the constant temperature curve varies linearly with

pressure according to the following equation:

  

(Tb) =
a

Rb

CO2

H2

Z = 1 + (R = 2calmol− 1K − 1)
Pb

RT

https://dl.doubtnut.com/l/_O8zMxsl9UcVg
https://dl.doubtnut.com/l/_AW4xzkN0xvzu


As shown in the �gure at 200 K and 500 atm value of compressibility

factor is 2 (approx). Then volume of the gas at this point will be :

A. 0.01 L

B. 0.09 L

C. 0.065 L

D. 0.657 L

Answer: C

View Text Solution

29. Sketch shows the plot of Z vs P for 1 mol of a hypothetical gas at three

distinct temperature. 

  

https://dl.doubtnut.com/l/_AW4xzkN0xvzu
https://dl.doubtnut.com/l/_CHEJzHo4aRky


Boyle’s temperature is the temperature at which a gas shows ideal

behaviour over a pressure range in the low pressure region. Boyle’s

temperature . If a plot is obtained at temperatures well below

Boyle’s temperature then the curve will show negative deviation, in low

pressure region and positive deviation in the high pressure region. Near

critical temperature the curve is more like  and the temperature well

above critical temperature curve is more like  as shown above. At high

pressure suppose all the constant temperature curve varies linearly with

pressure according to the following equation:

  

Plot at Boyle’s temperature for the gas will be :

A. 

B. 

(Tb) =
a

Rb

CO2

H2

Z = 1 + (R = 2calmol− 1K − 1)
Pb

RT

https://dl.doubtnut.com/l/_CHEJzHo4aRky


C. 

D. 

Answer: A

View Text Solution

30. Compressibility factor for  behaving as real gas is

A. 1

B. 

C. 

D. 

H2

(1 − )
a

RTV

(1 + )
pb

RT

RTV

(1 − a)

https://dl.doubtnut.com/l/_CHEJzHo4aRky
https://dl.doubtnut.com/l/_BxAz7h5VGrQa


Answer: C

Watch Video Solution

31. A real gas obeying van der Waals equation will resemble ideal gas , if

the

A. constants a & b are small

B. a is large & b is small

C. a is small & b is large

D. constant a & b are large

Answer: A

Watch Video Solution

32. If temperature and volume are same, the pressure of a gas obeying

van der Waal's equation is :

https://dl.doubtnut.com/l/_BxAz7h5VGrQa
https://dl.doubtnut.com/l/_ATxUCz19pHE4
https://dl.doubtnut.com/l/_Pu3Xk7JqUCM6


A. Smaller than that of an ideal gas

B. Larger than that of an ideal gas

C. Same as that of an ideal gas

D. None of these

Answer: A

Watch Video Solution

33. The critical pressure  and critical temperature  for a gas obeying

van der Waal's equation are 80 atm at C. molar mass of the gas is 130

g/mole. The compressibility factor for the above gas will be smaller than

unity under the following condition:

A. 1 atm and C

B. 1 atm and C

C. 1 atm and C

D. 1 atm and C

PC TC

87∘

800∘

1200∘

1000∘

1100∘

https://dl.doubtnut.com/l/_Pu3Xk7JqUCM6
https://dl.doubtnut.com/l/_npayy5TfbGak


Answer: A

Watch Video Solution

34. For non-zero value of force of attraction between gas molecular at

large volume, gas equation will be : 

(a)  

(b)   

(c)   

(d)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

PV = nRT −
n2a

V

PV = nRT + nbP

P =
nRT

V − b

PV = nRT

PV = nRT −
n2a

V

PV = nRT + nbP

PV = nRT

P =
nRT

V − b

https://dl.doubtnut.com/l/_npayy5TfbGak
https://dl.doubtnut.com/l/_n1wPOuNQwnft


35. At Boyle's temperature the value of compressibility factro

 has a value of 1 over a wide range of

pressure. This is due to the fact that in the van der Waal's equation

A. The constant ‘a’ is negligible and not ‘b’

B. The constant ‘b’ is negligible and not ‘a’

C. Both the constant ‘a’ and ‘b’ are negligible

D. The e�ect produced due to the molecular attraction compensates

the e�ect produced due to the molecular volume

Answer: D

Watch Video Solution

Z = (PVm( /RT =Vreal /Videal )

36. The critical density of the gas  is  at a certain

temperature. If r is the radius of the molecules,  in  is

approximately.  is Avogadro number)

CO2 0.44gcm− 3

r3 cm3

(N

https://dl.doubtnut.com/l/_n1wPOuNQwnft
https://dl.doubtnut.com/l/_qdTloFRLTPQm
https://dl.doubtnut.com/l/_Jzr8HIGCyA68


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

25

πN

100

πN

6

πN

25

4Nπ

37. Which of the following is correct for critical temperature ?

A. It is the highest temperature at which liquid and vapour can coexist

B. Beyond this temperature, the gas and the liquid phase have

di�erent critical densities

C. At this temperature, the gas and the liquid phase have di�erent

critical densities

D. All are correct

https://dl.doubtnut.com/l/_Jzr8HIGCyA68
https://dl.doubtnut.com/l/_iGXQMpZQLeaL


Answer: A::B

Watch Video Solution

38. The vander waal gas constant  is given by

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

' a'

VC

1

3

3PCV
2
C

1

8
RTC

PC

27

64

R2T 2
C

PC

39. Which of the following is/are correct?

A.  constant at constant high temperatureLt
p→ 0

(pVm) =

https://dl.doubtnut.com/l/_iGXQMpZQLeaL
https://dl.doubtnut.com/l/_xx64LJItv8c6
https://dl.doubtnut.com/l/_QhT9dCBU1FiO


B. = constant at constant low temperature

C.  = 1 at high temperature

D. 

Answer: A::C

Watch Video Solution

Lt
Vm → 0

(pVm)

Lt
p→ 0

( )
pVm

RT

Lt
V → 0

( ) = R
pVm

RT

40. Which of the following statements are incorrect?

A. Molar volume of every gas at STP is 22.4 L

B. Under critical states compressibility factor is 1

C. All gases will have equal value of average KE at a given temperature

D. At absolute zero, KE is  R

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

Watch Video Solution

3/2

https://dl.doubtnut.com/l/_QhT9dCBU1FiO
https://dl.doubtnut.com/l/_7SDtMCNK8fqV
https://dl.doubtnut.com/l/_VOi1AA6HrWoL


41.   

In�nite number of �ask are connected to one another as shown above.

The volumes and pressure in each �ask vary as shown. The stopcocks are

initially closed. The common pressure, when all the stopcocks are opened,

is : (Assume constant temperature)

A. P

B. P

C. 

D. P

Answer: D

Watch Video Solution

1

2

P

4

4
3

https://dl.doubtnut.com/l/_VOi1AA6HrWoL


42. Following represents the Maxwell distribution curve for an ideal gas

at two temperature  and  . Which of the following option(s) is/are

true? 

A. Total area under the two curves is independent of moles of gas

B.  decreases as temperature decreases

C.  and hence higher the temperature, sharper the curve

D. The fraction of molecules having speed  decreases as

temperature increases

Answer: A::B::D

Watch Video Solution

T1 T2

ump

T1 > T2

ump

https://dl.doubtnut.com/l/_6tDvmaiojNue


Watch Video Solution

43. At low pressure the van der Waals' equation is reduced to

 The compressibility factor can be given as .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[P + ]V = RT
a

V 2

1 −
a

RTV

1 −
RTV

a

1 +
a

RTV

1 +
RTV

a

44. Following graph represents a pressure  volume  relationship

at a �xed temperature  for  moles of a real gas. The graph has two

(P ) (V )

(T ) n

https://dl.doubtnut.com/l/_6tDvmaiojNue
https://dl.doubtnut.com/l/_ymn55ZzGQmLM
https://dl.doubtnut.com/l/_QQDJ4iv9SsNW


regions marked  and . Which of the following options is true. 

A.  in the region (II)

B. Z = 1 in the region (II)

C. Z = 1 for the curve

D. Z approaches 1 as we move from region (II) to region

Answer: D

Watch Video Solution

(I) (II)

Z < 1

https://dl.doubtnut.com/l/_QQDJ4iv9SsNW


45. Density of dry air  only  and  is   at  and 

. Find the partial pressure of  gas in aire. ( Take  litre litre

atm mol K, mol. Wt. of 

A. 0.25

B. 0.365

C. 0.5

D. 0.75

Answer: B

Watch Video Solution

( N2 O2) 1.24g litre− 1 760mm

300K N2 R =
1

12

/ N2 = 28)

46. The root mean square speed of hydrogen is  times than that of

nitrogen. If T is the temperature of the gas, then :

A. 

B. 

√5

TH2 = TN2

TH2 > TN2

https://dl.doubtnut.com/l/_0F3ypZqY2tBs
https://dl.doubtnut.com/l/_4GgekOhbxihJ


C. 

D. 

Answer: C

Watch Video Solution

TH2 < TN2

TH2 < √7TN2

47. A gaseous mixture containing He,  and  in  mole ratio,

calculate the molar ratio of gases e�using out initially.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

CH4 SO2 1: 2: 3

2: 2: 3

6: 6: 1

√2: √2: 3

4: 4

https://dl.doubtnut.com/l/_4GgekOhbxihJ
https://dl.doubtnut.com/l/_bJ0V9ecahivi
https://dl.doubtnut.com/l/_BeRLGDj6CdzD


48.  gas molecules each of mass  are taken in a vessel of

10 litre. What is the pressure exerted by gas molecules? The root mean

square speed of gas molecules is 100 m/s.

A. 20 Pa

B.  Pa

C.  Pa

D.  Pa

Answer: B

Watch Video Solution

6 × 1022 10− 24kg

2 × 104

2 × 105

2 × 107

49. Two �ask A and B of equal volumes maintained at temperature 300 K

and 700 K contain equal mass of He(g) and  respectively. What is

the ratio of translational kinetic energy of gas in �ask A to that of �ask B?

A. 

N2(g)

1: 3

https://dl.doubtnut.com/l/_BeRLGDj6CdzD
https://dl.doubtnut.com/l/_nqSI4TLeJHqA


B. 

C. 

D. None of these

Answer: B

Watch Video Solution

3: 1

3: 49

50. The density of gas A is twice that to B at the same temperature. The

molecular weight of gas B is twice that of A. The ratio of pressure of gas A

and B will be :

A. 

B. 

C. 

D. 

Answer: C

1: 6

1: 1

4: 1

1: 4

https://dl.doubtnut.com/l/_nqSI4TLeJHqA
https://dl.doubtnut.com/l/_ZhxbzkkLsqGO


Level-2 (NUMBERICAL VALUE TYPE FOR JEE MAIN

Watch Video Solution

1. A container having 3 mole of ideal gas occupies 60 litres at pressure P

and temperature T. If 0.1 mole of gas is introduced at same P and T in

container the change in volume will be ________ litre.

Watch Video Solution

2. An ideal gas on heating from 100 K to 109 K shows an increase by 

in its volume at constant P. The value of a is _____________.

Watch Video Solution

a %

3. A bulb is having ideal gas at . On heating the bulb to , 2

litre of gas measured at  is expelled out. The volume of bulb in litre

is ____________.

27∘C 227∘C

227∘C

https://dl.doubtnut.com/l/_ZhxbzkkLsqGO
https://dl.doubtnut.com/l/_zihqXQY3Qjys
https://dl.doubtnut.com/l/_69IC0S9MvKTi
https://dl.doubtnut.com/l/_9sIqhEEUpDUD


Watch Video Solution

4. A cylinder containing 5 litre of  at  was leaking. When the

leakage was detected and checked, the pressure inside cylinder was

reduced from 8 atm to 2 atm. The ratio of mass of  initially present to

that left after leakage is equal to ___________.

Watch Video Solution

O2 25∘C

O2

5. 16 mL of He gas e�uses through a pin hole in 4 sec from a container

having  equal to 1 atm. If same container is �lled with  having

pressure 2 atm, how much volume (in mL) of  will be leaked through

same pin hole in 2 sec?

Watch Video Solution

PHe CH4

CH4

6. Root mean square speed of a gas is  If some molecules out of 10

molecules in all are moving with  and rest all the molecules

5ms− 1

7ms− 1

https://dl.doubtnut.com/l/_9sIqhEEUpDUD
https://dl.doubtnut.com/l/_EaoMBtIqljOr
https://dl.doubtnut.com/l/_cqtNe9Vrzs2d
https://dl.doubtnut.com/l/_gs1yCBzC5PJi


moving with  then number of molecules moving with higher

speed is ____________.

Watch Video Solution

3m sec− 1

7. A metallic carbonyl  is in gaseous state. The rate of di�usion

of  is 3.31 time faster than this gaseous carbonyl under identical

conditions. If atomic mass of metal is 63.29, the closest integer value of X

is___________.

Watch Video Solution

M(CO)x

CH4

8. A gas has molecular formula . If its vapour density is 24, the value of

n is ____________.

Watch Video Solution

On

https://dl.doubtnut.com/l/_gs1yCBzC5PJi
https://dl.doubtnut.com/l/_vGUHBCprhDju
https://dl.doubtnut.com/l/_VKOTblWOFg7x


9. The density of vapours of a substance at 1 atm and 500 K is .

The vapours e�use 0.4216 times faster than  through a pin hole under

identical conditions. If R= 0.08 litre atm . The molar volume of

gas is  litre. The value of a is _____________.

Watch Video Solution

0.3kgm− 3

O2

K − 1mol− 1

a × 102

10. A �ask of capacity 10 litre containing air is heated from

. The ratio of mole of air present at  to mole

present at  is ____________.

Watch Video Solution

27∘C  to 327∘C 27∘C

327∘C

11. 0.75 mole of solid  and 2 mole of gaseous  are heated to react

completely in a sealed bottle to produce gaseous compound . After

the compound is formed, the vessel is brought to initial temperature, the

pressure is found to half of initial pressure. The value of n is ________.

Watch Video Solution

A4 O2

A3On

https://dl.doubtnut.com/l/_wxNpA1RM5oS2
https://dl.doubtnut.com/l/_XInIi6KLwsU1
https://dl.doubtnut.com/l/_ggVVdkjv8k8A


12. A graph is plotted for a vanderwaal's gas between  vs P leading to

an intercept of 22.16 litre-atm. The temperature of gas at which these

observations of P and  were made is ___________   

Watch Video Solution

PVm

Vm
∘C

(R = 0.08  litre atmK − 1mol− 1)

13. Two boxes A and B having their volume ratio  and �lled with Ne are

inter connected through a narrow tube of negligible volume. Box A is

kept at 300 K and box B at 600 K. The ratio of mole of Ne gas in box B to

box A is ___________?

Watch Video Solution

1: 4

14. The density of the vapour of a substance at 1 atm and 500 K is

. If molar mass of gas is  the molar volume of gas is 0.36kgm− 3 18gmol− 1

https://dl.doubtnut.com/l/_ggVVdkjv8k8A
https://dl.doubtnut.com/l/_7Dtc8iVU9t6J
https://dl.doubtnut.com/l/_B3DYVolPdYEf
https://dl.doubtnut.com/l/_fHzEgJ5FWbSc


JEE-Main ( ARCHIVE )

 What is the value of a ?

Watch Video Solution

5 × 10am3 /mol

15. The ratio of �nal to initial pressures of a gas when  of a gas in a

container is increased from 

Watch Video Solution

urms

5 × 104cm sec− 1  to 10 × 104cm sec− 1

1. Equal mass of methane and oxygen are mixed in an empty container at

C. The fraction of the total pressure exerted by oxygen is:

A. 

B. 

C. 

D. 

25∘

1

3

1

2

2

3

×
1

3
273
298

https://dl.doubtnut.com/l/_fHzEgJ5FWbSc
https://dl.doubtnut.com/l/_WX76sBbpB6Y7
https://dl.doubtnut.com/l/_Wg7d25qOgSNW


Answer: A

Watch Video Solution

2. The rate of di�usion of methane at a given temperature is twice that of

a gas . The molecular weight of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

X X

64.0

32.0

4.0

8.0

3. Equal weights of ethane and hydrogen are mixed in an empty container

at . The fraction of the total pressure exerted by hydrogen is25∘C

https://dl.doubtnut.com/l/_Wg7d25qOgSNW
https://dl.doubtnut.com/l/_Gk1QfHIikRfF
https://dl.doubtnut.com/l/_TiGnMYFhC9dZ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 2

1: 1

1: 16

15: 16

4. One mole of nitrogen gas at 0.8 atm takes 38 s to di�use through a

pinhole, whereas one mole of an unknown compound of xenon with

�uorine at 1.6 atm takes 57s to di�use through the same hole. Calculate

the molecular formula of the compound.

Watch Video Solution

5. The pressure exerted by  of an ideal gas at temperature  in a

vessel of volume  is . When the temperature is increased by 

12g t∘C

V litre 1atm

https://dl.doubtnut.com/l/_TiGnMYFhC9dZ
https://dl.doubtnut.com/l/_1wmgRQJtdlLU
https://dl.doubtnut.com/l/_KIsfPVZHytig


 at the same volume, the pressure increases by . Calculate the

temperature  and volume . (Molecular weight of the gas is ).

Watch Video Solution

10∘C 10 %

t V 120

6. For gaseous state, if most probable speed is denoated by  average

speed by C and mean square speed by  then for a large number of

molecules the ratios of these speeds are:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C ∗ ,

¯̄̄C ,

C ∗ : ¯̄̄C = 1.225: 1.128: 1

C ∗ : ¯̄̄C :C = 1.128: 1.225: 1

C ∗ : ¯̄̄C :C = 1: 1.28: 1.225

C ∗ : ¯̄̄C :C = 1: 1.225: 1.128

https://dl.doubtnut.com/l/_KIsfPVZHytig
https://dl.doubtnut.com/l/_VlxlvGJ8OMbo


7. If Z is a compressibility factor, van der Waals equation at low pressure

can be written as:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Z = 1 +
RT

pb

Z = 1 −
a

V RT

Z = 1 −
pb

RT

Z = 1 +
pb

RT

8. Which one of the following is not an assumption in the kinetic theory

of gases?

A. A gas consists of many identical particles which are in continual

motion

B. Gas particles have negligible volume

https://dl.doubtnut.com/l/_GCoYEjzlyTKU
https://dl.doubtnut.com/l/_UBbwpHnGWYWy


C. At high pressure, gas particles are di�cult to compress

D. Collisions of gas particles are perfectly elastic.

Answer: C

Watch Video Solution

9. Under which of the following conditions applied together, a gas

deviates most from the ideal behaviour ?

A. At low pressure and low temperature

B. At low pressure and high temperature

C. At high pressure and low temperature

D. At high pressure and high temperature

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UBbwpHnGWYWy
https://dl.doubtnut.com/l/_Q8ZpIJJ8zcpT
https://dl.doubtnut.com/l/_dqA2bBGtbh2G


10. Two closed bulbs of equal volume (V) containing an ideal gas initially

at pressure  and temperature  are connected through a narrow tube

of negligible volume as shown in the �gure below . The temperature of

one of the bulbs is then raised to  . the �nal pressure Pf is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Pi T1

T2

2pi( )
T1

T1 + T2

2pi(T2)

T1 + T2

2pi( )
T1T2

T1 + T2

pi( )
T1T2

T1 + T2

11. Among the following, the incorrect statement is :

https://dl.doubtnut.com/l/_dqA2bBGtbh2G
https://dl.doubtnut.com/l/_MbThkkymAlE4


A. at very large volume, real gases show ideal behavior

B. at very low temperature, real gases show ideal behaviour

C. at Boyle’s temperature, real gases show ideal behaviour

D. at low pressure, real gases show ideal behaviour

Answer: B

Watch Video Solution

12. At 300 K, the density of a certain gaseous molecule at 2 bar is double

to that of dinitrogen  at 4 bar. The molar mass of gaseous molecule

is:

A. 

B. 

C. 

D. 

(N2)

56gmol− 1

112gmol− 1

224gmol− 1

28gmol− 1

https://dl.doubtnut.com/l/_MbThkkymAlE4
https://dl.doubtnut.com/l/_jSUhQm20IslW


Answer: B

Watch Video Solution

13. Assuming ideal gas behaviour, the ratio of density of ammonia to that

of hydrogen chloride at same temperature and pressure is : (Atomic wt.

of Cl = 35.5 u)

A. 1.46

B. 0.46

C. 1.64

D. 64

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_jSUhQm20IslW
https://dl.doubtnut.com/l/_FNhoxPItd7G2


14. An open vessel at  is heated untill two �fth of the air (assumed

as an ideal gas) in it has escaped from the vessel. Assuming that the

volume of the vessel remains constant, the temperature at which the

vessel has been heated is :

A. 

B. 

C. 750 K

D. 500 K

Answer: D

Watch Video Solution

27∘C

500∘C

750∘C

15. Consider the van der Waals' constants, a and b, for the following

gases: 

https://dl.doubtnut.com/l/_gp9heJabLt9x
https://dl.doubtnut.com/l/_LSFf5nl9KENt


  

Which gas is expected to have the highest critical temperature?

A. Ar

B. Ne

C. Kr

D. Xe

Answer: C

Watch Video Solution

gas Ar Ne Kr Xe

a/(atm  dm6mol− 2) 1.3 0.2 5.1 4.1

b/(10− 2dm3mol− 1) 3.2 1.7 1.0 5.0

16. Points I, II and III in the following plot respectively correspond to ( :

most probable velocity) 

Vmp

https://dl.doubtnut.com/l/_LSFf5nl9KENt
https://dl.doubtnut.com/l/_swSlbduU1tbr


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Vmp  of N2(300K), Vmp  of H2(300K), Vmp  of O2(400K)

Vmp  of N2(300K), Vmp  of O2(400K), Vmp  of H2(300K)

Vmp  of H2(300K), Vmp  of N2(300K), Vmp  of O2(400K)

Vmp  of O2(400K), Vmp  of N2(300K), Vmp  of H2(300K)

https://dl.doubtnut.com/l/_swSlbduU1tbr


JEE-Advanced

17. At a given temperature T, gases Ne, Ar, Xe and Kr are found to deviate

from ideal gas behavior. 

Their equation of state is given as  at T. Here, b is the van der

Waals constant. Which gas will exhibit steepest increase in the plot of Z

(compression factor) vs P?

A. Xe

B. Ne

C. Kr

D. Ar

Answer: A

Watch Video Solution

P =
RT

V − b

https://dl.doubtnut.com/l/_swSlbduU1tbr
https://dl.doubtnut.com/l/_9b45zXN9gLIX


1. The density of ammonia at  and 5 atm pressure is

Watch Video Solution

30∘C

2. 4.215 g a metallic carbonate was heated in a hard glass tube and 

evolved was found to measure 1336 mL at 27°C and 700 mm pressure.

What is the equivalent mass of the metal ?

Watch Video Solution

CO2

3. 3.7 g of a gas at 25°C occupies the same volume as 0.184 g of hydrogen

at 17°C and at the same pressure. What is the molecular mass of the gas ?

Watch Video Solution

4. A hydrocarbon contains  of carbon per gram of hydrogen.  of

vapour of the hydrocarbon at  and 1 atm pressure weighs .

10.5g 1L

127∘C 2.8g

https://dl.doubtnut.com/l/_ccATU20w3O2Y
https://dl.doubtnut.com/l/_E97ClRwbL1Wr
https://dl.doubtnut.com/l/_8PCgxdj5ti1q
https://dl.doubtnut.com/l/_p0RgFuIkQERZ


Find the molecular formula of the hydrocarbon.

Watch Video Solution

5. The pressure in a bulb dropped from  to  in 

when the contained oxygen leaked through a small hole. The bulb was

then evacuated. A mixture of oxygen and another gas of molecular weight

 in the molar ratio of  at a total pressure of  of mercury

was introduced. Find the molar ratio of the two gases remaining in the

bulb after a period of .

Watch Video Solution

2000 1500mmHg 47 min

79 1: 1 4000mm

74 min

6. The ratio of root mean square velocity to average velocity of a gas

molecule at a particular temperature is

A. 

B. 

1.085: 1

1: 1.086

https://dl.doubtnut.com/l/_p0RgFuIkQERZ
https://dl.doubtnut.com/l/_ncWPvHlqvWhH
https://dl.doubtnut.com/l/_nR2uS7djVRAY


C. 

D. 

Answer: A

Watch Video Solution

2: 1.086

1.086: 2

7. Temperature at which gas behave ideally over a wide range of pressure

is called as

A. critical temperature

B. Boyle temperature

C. Inversion temperature

D. reduced temperature

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nR2uS7djVRAY
https://dl.doubtnut.com/l/_ZkiYuIzJpMbb
https://dl.doubtnut.com/l/_Cwx1GXM2eYII


8. Calculate the average kinetic energy in joules of the molecules in 8.0 g

of methane at .

Watch Video Solution

27∘C

9. Helium atom is two times heavier than a hydrogen molecule. At 289 K,

the average kinetic energy of a helium atom is

A. two times that of a hydrogen molecule

B. same as that of a hydrogen molecule

C. four times that of a hydrogen molecule

D. half that of a hydrogen molecule

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Cwx1GXM2eYII
https://dl.doubtnut.com/l/_kLvMm40gUf56


10. A gas in a closed container will exert much higher pressure due to

gravity at the bottom than at the top.

Watch Video Solution

11. Give reasons for the following in one or two sentences. 

(i) Equal volumes of gases contain equal number of moles. 

(ii) A bottle of liquid ammonia should be cooled before opening the

stopper.

Watch Video Solution

12. When 2g of a gas A is introduced into an evacuated �ask kept at ,

the pressure is found to be one atmosphere. If 3 g of another gas B are

then added to the same �ask, the total pressure becomes 1.5 atm.

Assuming ideal gas behaviour, calculate the ratio of molecular weights

.

Watch Video Solution

25∘C

MA :MB

https://dl.doubtnut.com/l/_JkZy8wYWQ6us
https://dl.doubtnut.com/l/_Nu9Qt4sVxodM
https://dl.doubtnut.com/l/_3OCNkrfi3TUz


Watch Video Solution

13. Oxygen is present in a 1 litre �ask at a pressure of  of

Hg. Calculate the number of oxygen molecules in the �ask at 

Watch Video Solution

7.6 × 10− 10mm

0∘C

14. When an ideal gas undergoes unrestrained expansion, no cooling

occurs because the molecules

A. are above the inversion temperature

B. exert no attractive forces on each other

C. do work equal to loss in kinetic energy

D. collide without loss of energy

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3OCNkrfi3TUz
https://dl.doubtnut.com/l/_VPHWrHIxs5Bo
https://dl.doubtnut.com/l/_zT9mEFQQFO6N
https://dl.doubtnut.com/l/_8NFaSOBwth1F


15. Calculate the root mean square velocity of ozone kept in a closed

vessel at  and  pressure.

Watch Video Solution

20∘C 82cmHg

16. The rate of di�usion of a gas is

A. directly proportional to its density

B. directly proportional to its molecular weight

C. directly proportional to the square root of its molecular weight

D. inversely proportional to the square root of its molecular weight

Answer: D

Watch Video Solution

17. Kinetic energy of a molecule is zero at 

Watch Video Solution

0∘C. T /F

https://dl.doubtnut.com/l/_8NFaSOBwth1F
https://dl.doubtnut.com/l/_ykoKZVAJaTZE
https://dl.doubtnut.com/l/_6NbR4wAXEt1l


18. The rate of di�usion of a gas is………….proportional to both ……….. And

square root of molecular mass.

Watch Video Solution

19. The average speed of ideal gas molecule at  is 0.3  .

Calculate average speed at 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

27∘C ms− 1

927∘C

0.6m/s

0.3m/s

0.9m/s

3.0m/s

https://dl.doubtnut.com/l/_6NbR4wAXEt1l
https://dl.doubtnut.com/l/_gawO6VEmuoQV
https://dl.doubtnut.com/l/_BarLc0iNQKDD
https://dl.doubtnut.com/l/_7fJ7LrrfnjwI


20. A spherical balloon of 21 cm diameter is to the �lled up with  at

NTP from a cylinder containning the gas at 20 atm at C . The cylinder

can hold 2.82 litre of water. The number of balloons that can be �lled up

Watch Video Solution

H2

27∘

21. The value of  for  of an ideal gas is ………  at .

Watch Video Solution

PV 5.6L RT NTP

22. A bottle of dry ammonica and a bottle of dry hydrogen choride

conncted through a long fube are opened simulaneously at both ends.

The while ammonium chloride ring �rst formed will be

A. at the centre of the tube

B. near the hydrogen chloride bottle

C. near the ammonia bottle

D. throughout the length of the tube

https://dl.doubtnut.com/l/_7fJ7LrrfnjwI
https://dl.doubtnut.com/l/_7gAEgEEZwetY
https://dl.doubtnut.com/l/_4h8nEKUTZ6az


Answer: B

Watch Video Solution

23. In van der Waals equation for non - ideal gas , the term that accounts

for intermolecular force is

A. 

B. RT

C. 

D. 

Answer: C

Watch Video Solution

(V − b)

(p + )
a

V 2

(RT ) − 1

24.  each of oxygen and hydrogen at  will have the total kinetic

energy in the ratio of …….

8g 27∘C

https://dl.doubtnut.com/l/_4h8nEKUTZ6az
https://dl.doubtnut.com/l/_8Xgq4oTvSbip
https://dl.doubtnut.com/l/_JJaeprh2x2Pt


Watch Video Solution

25. Real gases approach ideal behaviour at

A. low temperature and low pressure

B. low temperature and high pressure

C. high temperature and low pressure

D. high temperature and high pressure

Answer: C

Watch Video Solution

26. The values of van der Waals' constant 'a' for

respectively. The most easily lique�able gas among these is

A. 

O2, N2, NH3  and CH4  are 1.360, 1.390, 4.170  and 2.253L2  atm mol

O2

https://dl.doubtnut.com/l/_JJaeprh2x2Pt
https://dl.doubtnut.com/l/_1WGosH2WTegD
https://dl.doubtnut.com/l/_ilkrDojaZ0QK


B. 

C. 

D. 

Answer: C

Watch Video Solution

N2

NH3

CH4

27. Isotherms of carbon dioxide at various temperatures are repersented

in �gure. Answer the following questions based on this �gures. 

https://dl.doubtnut.com/l/_ilkrDojaZ0QK
https://dl.doubtnut.com/l/_HnevuzSwz0o3


  

(i) In which state will  exist between the points a and b at

temperature  ?  

(ii) At what point will  start liquefyinh when temperature is  ?  

(iii) At what point will  be completely liquefued when temperature is 

 ?  

(iv) Will condensation take place when the temperature is  ?  

(v) What portion of the isotherm at  represent liquid and gaseous 

at equilibrium ?

Watch Video Solution

CO2

T1

CO2 T1

CO2

T2

T3

T1 CO2

https://dl.doubtnut.com/l/_HnevuzSwz0o3


28. The density of neon will be highest at

A. STP

B. , 2 atm

C. , 1 atm

D. , 2 atm

Answer: B

Watch Video Solution

0∘C

273∘C

273∘C

29. Calculate the volume occupied by  of acetylene gas at  and 

 pressure.

Watch Video Solution

5.0g 50∘C

740mm

30. According to kinetic theory of gases, for a datomic molecule.

https://dl.doubtnut.com/l/_kMBbrmKiyO8e
https://dl.doubtnut.com/l/_OFivUFXTDRz2
https://dl.doubtnut.com/l/_LWA7KjvwZVy9


A. the pressure exerted by the gas, is proportional to mean velocity of

the molecule

B. the pressure exerted by the gas is proportional to the root mean

velocity of the molecule

C. the root mean square velocity of the molecule is inversely

proportional to the temperature

D. the mean translational kinetic energy of the molecule is

proportional to the absolute temperature

Answer: D

Watch Video Solution

31. At constant volume, for a �xed number of moles of a gas, the pressure

of the gas increases with increase in temperature due to:

A. increases in average molecular speed

https://dl.doubtnut.com/l/_LWA7KjvwZVy9
https://dl.doubtnut.com/l/_3I9U8H42VqS2


B. increase rate of collisions amongst molecules

C. increase in molecular attraction

D. decrease in mean free path

Answer: A

Watch Video Solution

32. At room temperature, ammonia gas at 1 atm pressure and hydrogen

chloride gas at P atm pressure are allowed to e�use through identical pin

holes from opposite ends of a glass tube of one metre length and of

uniform cross section. Ammonium chloride is �rst formed at a distance of

60 cm from the end through which HCl gas is sent in. What is the value of

P?

Watch Video Solution

https://dl.doubtnut.com/l/_3I9U8H42VqS2
https://dl.doubtnut.com/l/_dGiSJ6er88lg


33. At room temperature, the following reaction proceeds nearly to

completion: 

  

The dimer, , solid�es at . A  �ask and a  �ask are

separated by a stopcock. At , the nitric oxide in the larger �ask

exerts a pressure of  and the smaller one contains oxygen at

. The gase are mixed by opening the stopcock and after the end

of the reaction the �asks are cooled to . Neglecting the vapour

pressure of the dimer, �nd out the pressure and composition of the gas

remaining at . (Assume the gases to behave ideally)

Watch Video Solution

2NO + O2 → 2NO2 → N2O4

N2O4 262K 250mL 100mL

300K

1.053atm

0.789atm

220K

220K

34. At , hydrogen is leaked through a tiny hole into a vessel for 

. Another unknown gas at the same temperature and pressure as

that of hydrogen is leaked through the same hole for . After the

e�usion of the gases, the mixture exerts a pressure of . The

27∘C

20 min

20 min

6atm

https://dl.doubtnut.com/l/_zYxiipu4UPjG
https://dl.doubtnut.com/l/_LBCHDFTIYSAe


hydrogen content of the mixture is . If the volume of the container

is , what is the molecular weight of the unknown gas?

Watch Video Solution

0.7mol

3L

35. A gas bulb of 1 litre capacity contains  molecules of

nitrogen exerting a pressure of  . Calculate the root

mean square speed and the temperature of gas molecules. If the ratio of

most probable speed to the root mean square speed is 0.82, calculate the

most probable speed for the molecules at this temperature.

Watch Video Solution

2.0 × 1021

7.57 × 103Nm− 2

36. In the van der Waals equation 

  

the constant a re�ects the actual volume of the gas molecules.

Watch Video Solution

(P + )(V − nb) = nRT
n2a

V 2

https://dl.doubtnut.com/l/_LBCHDFTIYSAe
https://dl.doubtnut.com/l/_TSh8q5i5WSmB
https://dl.doubtnut.com/l/_iuIOj8hTIa2Y
https://dl.doubtnut.com/l/_9fdMwUi2KimB


37. A 4: 1 molar mixture of He and CH4 is contained in a vessel at 20 bar

pressure. Due to a hole in the vessel, the gas mixture leaks out. What is

the composition of the mixture e�using out initially?

Watch Video Solution

38. An LPG (lique�ed petroleum gas) cylinder weighs 14.8 kg when empty.

When full it weighs 29.0 kg and shows a pressure of 2.5 atm. In the course

of use at , the weight of the full cylinder reduces to 23.2 kg. Find out

the volume of the gas in cubic metres used up at the normal usage

conditions, and the �nal pressure inside the cylinder. Assume LPG to be n-

butane with normal boiling point of .

Watch Video Solution

27∘C

0∘C

39. A mixture of ethane  and ethene  occupies  at 

 and at . The mixture reacts completely with  of  to

(C2H6) (C2H4) 40L

1.00atm 400K 130g O2

https://dl.doubtnut.com/l/_9fdMwUi2KimB
https://dl.doubtnut.com/l/_i3bF5EziI9eB
https://dl.doubtnut.com/l/_5qUOTXwTjk4E


produce  and . Assuming ideal gas behaviour, calculate the mole

fractions of  and  in the mixture.

Watch Video Solution

CO2 H2O

C2H4 C2H6

40. The composition of the equilibrium mixture (   ) , which is

attained at , is determined by measuring the rate of e�usion

through a pin hole. It is observed that a  pressure, the

mixture e�uses  as fact as krypton e�uses under the same

conditions. Calculate the fraction of chlorine molecules dissociated into

atoms (atomic weight of  is ).

Watch Video Solution

Cl2 2Cl

1200∘C

1.80mmHg

1.16 ×

Kr 84

41. The ratio between the root mean square speed of  at  and that

of  at  is

A. (a) 4

B. (b) 2

H2 50K

O2 800K

https://dl.doubtnut.com/l/_5qUOTXwTjk4E
https://dl.doubtnut.com/l/_OHXRMbMsISjI
https://dl.doubtnut.com/l/_uF11zTKo7H4e


C. (c) 1

D. (d) 

Answer: C

Watch Video Solution

1

4

42. A mixture of ideal gases is cooled up to liquid helium temperature

 to form an ideal solution. Is this statement true or false? Justify

your answer in not more than two lines.

Watch Video Solution

(4.22K)

43. The compressibility factor for an ideal gas is

A. (a) 1.5

B. (b) 1

C. (c) 2

https://dl.doubtnut.com/l/_uF11zTKo7H4e
https://dl.doubtnut.com/l/_3r0j9MVUwW6X
https://dl.doubtnut.com/l/_MYA1qWX3cwM7


D. (d) 

Answer: B

Watch Video Solution

∞

44. The absolute temperature of an ideal gas is….. to/than the average

kinetic energy of the gas molecules.

Watch Video Solution

45. According to Graham's law, at a given temperature the ratio of

di�usion  of gases A and B is given by  

(where P and M are pressures and molecular weights of gases A and B

respectively)

A. 

B. 

rA
rB

( )( )
pA

pB

MA

MB

1
2

( )( )
MA

MB

pA

pB

1
2

https://dl.doubtnut.com/l/_MYA1qWX3cwM7
https://dl.doubtnut.com/l/_fvvCPaDgaOpC
https://dl.doubtnut.com/l/_0YL43E63IppX


C. 

D. 

Answer: C

Watch Video Solution

( )( )
pA

pB

MB

MA

1
2

( )( )
MA

MB

pB

pA

1
2

46. An evacuated glass vessel weighs 50 gm when empty, 148.0 gm �lled

with a liquid of density 0.98 gm  and 50.5 gm when �lled with an

ideal gas at 760 mm of Hg at 300 K. What is the molecular weight of the

gas ?

Watch Video Solution

ml– 1

47. STATEMENT-1 : The value of the van der Waals' constant 'a' is larger for

ammonia than for nitrogen. 

STATEMENT-2 : Hydrogen bonding is present in ammonia.

https://dl.doubtnut.com/l/_0YL43E63IppX
https://dl.doubtnut.com/l/_PUrSfsF5QTjQ
https://dl.doubtnut.com/l/_AlS38tz0K3Ud


A. Statement-I is True, Statement-II is True and Statement-II is a correct

explanation for Statement-I

B. Statement-I is True, Statement-II is True and Statement-II is NOT a

correct explanation for Statement-I

C. Statement-I is True, Statement-II is False

D. Statement-I is False, Statement-II is True

Answer: A

Watch Video Solution

48. Using van der Waals' equation, �nd the constant 'a' (in atm )

when two moles of a gas con�ned in 4 L �ask exerts a pressure of 11.0

atmospheres at a temperature of 300 K. The value of b is 0.05 L  .(R

= 0.082 atm.L/K mol)

Watch Video Solution

L2mol− 2

mol− 1

https://dl.doubtnut.com/l/_AlS38tz0K3Ud
https://dl.doubtnut.com/l/_4vksZnfsOYtI
https://dl.doubtnut.com/l/_jcHilu4jIrtG


49. Calculate the pressure exerted by one mole of  gas at  van

der Waals constant . Assume that the volume

occupied by  molecules is negligible.

Watch Video Solution

CO2 273K

a = 3.592dm6atmmol− 2

CO2

50. The compressibility factor of gases is less than unity at .

Therefore,

A. (a)  litres

B. (b)  litres

C. (c)  litres

D. (d)  litres

Answer: B

Watch Video Solution

STP

Vm > 22.4

Vm < 22.4

Vm = 22.4

Vm = 44.8

https://dl.doubtnut.com/l/_jcHilu4jIrtG
https://dl.doubtnut.com/l/_XrL3H3aViZrq


51. The RMS velocity of hydrogen is  times the RMS velocity of

nitrogen. If T is the temperature of the gas

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√7

TH2 = TN2

TH2 > TN2

TH2 < TN2

TH2 = √7TN2

52. Assertion: The pressure of a �xed amount of an ideal gas is

proportional to its temperature. 

Reason: Frequency of collisions and their impact both increase in

proportion of the square root of temperature.

https://dl.doubtnut.com/l/_hOWMs6kIQxCN
https://dl.doubtnut.com/l/_SoMGRN5DBmzF


A. Statement-I is True, Statement-II is True and Statement-II is a correct

explanation for Statement-I.

B. Statement-I is True, Statement-II is True and Statement-II is NOT a

correct explanation for Statement-I.

C. Statement-I is True, Statement-II is False.

D. Statement-I is False, Statement-II is True.

Answer: D

Watch Video Solution

53. The root mean square velocity of an ideal gas at constant pressure

varies with density d as

A. 

B. d

C. 

d2

√d

https://dl.doubtnut.com/l/_SoMGRN5DBmzF
https://dl.doubtnut.com/l/_1ySPpRAAO1Lt


D. 

Answer: D

Watch Video Solution

1/√d

54. The compression factor (compressibility factor) for  of a van der

Waals gas at  and  pressure is found to be . Assuming that

the volume of a gas molecule is neligible, calculate the van der Waals

constant .

Watch Video Solution

1mol

0∘C 100atm 0.5

a

55. The density of the vapour of a substance at 1 atm pressure and 500 K

is 0.36 kg . The vapour e�uses through a small hole at a rate of 1.33

times faster than oxygen under the same condition. 

Determine, (a) molecular weight (b) molar volume (c) compression factor

(Z) of the vapour and (d) which forces among the gas molecules are

dominating, the attractive or the repulsive?

m− 3

https://dl.doubtnut.com/l/_1ySPpRAAO1Lt
https://dl.doubtnut.com/l/_NDj4zwp3M56S
https://dl.doubtnut.com/l/_7kKicidrgLkV


Watch Video Solution

56. The density of the vapour of a substance at 1 atm pressure and 500 K

is 0.36 kg . The vapour e�uses through a small hole at a rate of 1.33

times faster than oxygen under the same condition. 

If the vapour behaves ideally at 1000 K, determine the average

translational kinetic energy of a molecule.

Watch Video Solution

m− 3

57. On increasing temperature , surface tension of water

A. increases

B. decreases

C. remains constant

D. shows irregular behavior

Answer: B

https://dl.doubtnut.com/l/_7kKicidrgLkV
https://dl.doubtnut.com/l/_bOhOcAZo7XnW
https://dl.doubtnut.com/l/_cqqNxPrtcAVm


Watch Video Solution

58. Which of the following volume (V) –temperature (T) plots represents

the behaviour of one mole of an ideal gas at one atmospheric pressure? 

Watch Video Solution

59. The average velocity of gas molecules is . Calculate their 

 velocity at the same temperature.

Watch Video Solution

400ms− 1

rms

60. Positive deviation from ideal behaviour takes place because of

A. molecular interaction between atoms and PV /nRT > 1

https://dl.doubtnut.com/l/_cqqNxPrtcAVm
https://dl.doubtnut.com/l/_1Zk29m8JBHNS
https://dl.doubtnut.com/l/_2JDwPMf5jHds
https://dl.doubtnut.com/l/_n9BhSknmoYAO


B. molecular interaction between atoms and 

C. �nite size of atoms and 

D. �nite size of atoms and 

Answer: A

Watch Video Solution

PV /nRT < 1

PV /nRT > 1

PV /nRT < 1

61. The root mean square speed of one mole of a monoatomic gas having

molecular mass  is  The relation between the average kinetic

energy  of the gas and  is .

A. 

B. 

C. 

D. 

Answer: C::D

M urms

(E) u9rms)

Vr .m .s = √
3E
2M

Vr .m .s = √
2E

3M

Vr .m .s = √
2E
M

Vr .m .s = √
E

3M

https://dl.doubtnut.com/l/_n9BhSknmoYAO
https://dl.doubtnut.com/l/_34Ra0dKPki9h


Watch Video Solution

62. The ratio of the rate of di�usion of helium and methane under

indentical conditions of pressure and temperature will be

A. 4

B. 2

C. 1

D. 0.05

Answer: B

Watch Video Solution

63. The given graph represents the variations of compressibility factor

 vs P for three real gases Which of the followingZ = pv/nRT

https://dl.doubtnut.com/l/_34Ra0dKPki9h
https://dl.doubtnut.com/l/_CMEaxobvzt8t
https://dl.doubtnut.com/l/_snKz1Sl4AOeC


statements is wrong? 

A. For gas A, a=0 and Z will linearly depend on pressure

B. For gas B, b=0 and Z will linearly depend on pressure

C. Gas C is a real gas and we can �nd ‘a’ and ‘b’ if intersection data is

given

D. At high pressure, the slope is positive for all real

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_snKz1Sl4AOeC


64. Match gases under speci�ed condition listed in Column I with their

proerties/laws in Column II. 

Watch Video Solution

65. A gas described by van der Waals equation

A. behaves similar to an ideal gas in the limit of large molar volumes

B. behaves similar to an ideal gas in limit of large pressures

C. is characterized by van der Waals coe�cients that are dependent

on the identity of the gas but are independent of the temperature

D. has the pressure that is lower than the pressure exerted by the

same gas behaving ideally

Answer: A::C::D

https://dl.doubtnut.com/l/_hfso0Lqfd0UQ
https://dl.doubtnut.com/l/_lslo8J2ndL9d


Watch Video Solution

66. If a gas expands at constant temperature:

A. the pressure decreases

B. the kinetic energy of the molecules remains the same

C. the kinetic energy of the molecules decreases

D. the number of molecules of the gas increases

Answer: A::B

Watch Video Solution

67. At 400K,the root mean square (rms) speed of a gas X (molecular

weight=40) is equal to the most probable speed of gas Y at 60K . The

molecular weight of the gas Y is :

Watch Video Solution

https://dl.doubtnut.com/l/_lslo8J2ndL9d
https://dl.doubtnut.com/l/_ISbOz0oZe3IN
https://dl.doubtnut.com/l/_0wPwGwYfdXT4


68. The term that corrects for the attractive forces present in a real gas in

the van der Waal's equation is

A. nb

B. 

C. 

D. 

Answer: B

Watch Video Solution

an2

V 2

an2

V 2

−nb

69. To an evacuated vessel with movable piston under external pressure

of 1 atm and 0.1mole of He and 1 mole of an unknown compound (vapour

pressure 0.68 atm at C) are introduced. Considering the ideal

behaviour, the volume (in litre) of the gases at C is close to:

Watch Video Solution

0∘

0∘

https://dl.doubtnut.com/l/_JSuJr7EMtTt1
https://dl.doubtnut.com/l/_8wIXPJjY8vD4


70. According to kinetic theory of gases:

A. collisions are always elastic

B. heavier molecules transfer more momentum to the wall of the

container

C. only a small number of molecules have very high velocity

D. between collisions, the molecules move in straight lines with

constant velocities

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

Watch Video Solution

71. For one mole of a van der Waals gas when b = 0 and T = 300 K , the PV

vs 1/V plot is shown below . The value of the van der Waals constant a

https://dl.doubtnut.com/l/_I7XlvAJUnCfn
https://dl.doubtnut.com/l/_EN1VLuLazPM6


(atm ) is 

A. (a) 

B. (b) 

C. (c) 1.5

D. (d) 

Answer: C

Watch Video Solution

litre2mol− 2

1.0

4.5

3.0

https://dl.doubtnut.com/l/_EN1VLuLazPM6


72.  and  are two volatile liquids with molar weights of  and 

 respectively. Two cotton plugs, one soaked in  and the other

soaked in , are simultaneously placed at the ends of a tube of length 

 cm, as shown in the �gure.  

The tube is �lled with an inert gas at 1 atm pressure and a temperature of

. Vapours of  and  react to form a product whichh is �rst

observed at a distance cm from the plug soaked in .  

Take  and  to have equal molecular diameters and assume ideal

behaviour for the inert gas and two vapours. 

  

The value of  in cm (shown in �gure), as estimated from Graham's law, is

A. 8

B. 12

C. 16

X Y 10gmol− 1

40gmol− 1 X

Y

L = 24

300K X Y

d X

X Y

d

https://dl.doubtnut.com/l/_zjU6p6guRDCM


D. 20

Answer: C

Watch Video Solution

73. X and Y are two volatile liquids with molar weights of

 respectively. Two cotton plugs, one soaked in

X and the other soaked in Y, are simultaneously placed at the ends of the

tube of length L=24cm, as shown in the �gure. The tube is �lled with an

inert gas at 1 atmosphere pressure and a temperature of 300 K. Vapours

of X and Y react to form a product which is �rst observed at a distance

from the plug soaked in X. Take X and Y to have equal molecular

diameters and assume ideal behavior for the inert gas and the two

vapours. 

10gmol− 1 and 40gmol− 1

https://dl.doubtnut.com/l/_zjU6p6guRDCM
https://dl.doubtnut.com/l/_CmabsXua0DcF


  

The value of d in cm (shown in the �gure), as estimated from Graham’s

law, is:

A. larger mean free path for X as compared to that of Y

B. larger mean free path for Y as compared to that of X

C. increased collision frequency of Y with the inert gas as compared to

that of X with the inert gas

D. increased collision frequency of X with the inert gas as compared to

that of Y with the inert gas

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_CmabsXua0DcF


74. If the value of Avogadro numberis  and the vaueof

Boltzmann constant is , then the number of

signi�cant digits in the calculated value of the universal gas constant is

Watch Video Solution

6.023 × 1023mol− 1

1.380 × 10− 23JK − 1

75. One mole of a monoatomic real gas satis�es the equation

 where  is a constant. The relationship of interatomic

potential  and interatomic distance  for gas is given by

A. 

B. 

p(V − b) = RT b

V (r) r

https://dl.doubtnut.com/l/_CmabsXua0DcF
https://dl.doubtnut.com/l/_zPLEjVB38whX
https://dl.doubtnut.com/l/_NdKofCWucnLw


C. 

D. 

Answer: C

Watch Video Solution

76. The di�usion coe�cient of an ideal gas is proportional to its mean

free path and mean speed. The absolute temperature of an ideal gas is

increased 4 times and its pressure is increased 2 times.As a result, the

di�usion coe�cient of this gas increases  times. The value of  is........

Watch Video Solution

x x

https://dl.doubtnut.com/l/_NdKofCWucnLw
https://dl.doubtnut.com/l/_ZleVTQyPXJhz
https://dl.doubtnut.com/l/_rqPNLMnIm1eA


77. A closed tank has two compartments A and B, both �lled with oxygen

(assumed to be ideal gas). The partition separating the two

compartments is �xed and is a perfect heat insulator (Figure 1). If the old

partition is replaced by a new partition which can slide and conduct heat

but does NOT allow the gas to leak across (Figure 2), the volume (in )

of the compartment A after the system attains equilibrium is ____. 

Watch Video Solution

m3

78. Which of the following is/are correct regarding root mean square

speed  & average translation K.E.  of molecules in a gas at(Urms) (Eav)

https://dl.doubtnut.com/l/_rqPNLMnIm1eA
https://dl.doubtnut.com/l/_ot6i1JNNPEPP


ILLUSTRATION

equilibrium

A.  is inversely proportional to square root of its molecular mass

B.  at a given temperature does not depend on its molecular mass

C.  is doubled when its temperature is increased four times

D.  is doubled when its temperature is increased four times

Answer: A::B::D

Watch Video Solution

Urms

Uavg

Uavg

Urms

1. Temperature of a gas is . Convert this into Kelvin.

Watch Video Solution

98.6∘F

https://dl.doubtnut.com/l/_ot6i1JNNPEPP
https://dl.doubtnut.com/l/_omiNBheO174G


2. Why mercury is used in barometer for measuring atmospheric

pressure?

Watch Video Solution

3. What is the type of graph between log P and  at constant

temperature for a given amount of gas ?

Watch Video Solution

log( )
1

V

4. A 10.0 L cylinder of  gas is connected to an evacuated 290.0 L tank. If

the �nal pressure is 700 mm Hg, what must have been the original gas

pressure in the cylinder? 

Watch Video Solution

H2

https://dl.doubtnut.com/l/_EpsWabox36Pe
https://dl.doubtnut.com/l/_PzUzPtls22yV
https://dl.doubtnut.com/l/_SmupUKLtRwDS


5. 500 ml of air at 760 mm Hg pressure were compressed to 200 ml. What

will be new pressure, if the temperature remains constant? 

Watch Video Solution

6. 500 mL of nitrogen at  is cooled to  at the same pressure.

The new volume becomes

Watch Video Solution

27∘C −5∘C

7. An open �ask contains air at . Calculate the fraction of air that

would be expelled out, at . 

Watch Video Solution

27∘C

477∘C

8. An iron cylinder contains helium at a pressure of 250 k Pa at 300 K. The

cylinder can withstand a pressure of  Pa. The room in which1 × 106

https://dl.doubtnut.com/l/_fPdU5KUxMTnL
https://dl.doubtnut.com/l/_jJoMMbcExcpR
https://dl.doubtnut.com/l/_UzJWZNL7mlPr
https://dl.doubtnut.com/l/_TKOja2u3dQvl


cylinder is placed catches �re. Predict the temperature (in K) at which the

cylinder will blow up before it melts or not (m.p.t. of the cylinder =1800K)..

Watch Video Solution

9. At 3 atm and  a gas cylinder has a volume of 10 litre. If the

temperature of cylinder is increased to , how many litres of air

measured at  and pressure of 1 atm should be let out to restore the

pressure to 3 atm at  ?

Watch Video Solution

17∘C

47∘C

47∘C

47∘C

10. A certain quantity of a gas occupied  when collected over water

at  and  pressure . It occupies  in dry state at .

Find the  of water at 

Watch Video Solution

100ml

15∘C 750mm 91.9ml NTP

V . P . 15∘C

https://dl.doubtnut.com/l/_TKOja2u3dQvl
https://dl.doubtnut.com/l/_y7d82VI8FH9G
https://dl.doubtnut.com/l/_iw2kuZ5dtUI7


11. What is the volume of 6 g of hydrogen at 1.5 atm and  ?

Watch Video Solution

273∘C

12. Calculate the volume occupied by 7 g of nitrogen gas at  and 750

mm Hg pressure

Watch Video Solution

27∘C

13. Calculate the temperature of 2.0 moles of a gas occupying a volume of

5.0 litres at 2.46 atmosphere. 

Watch Video Solution

14. The density of ammonia at  and 5 atm pressure is

Watch Video Solution

30∘C

https://dl.doubtnut.com/l/_byubmX2oam7d
https://dl.doubtnut.com/l/_hIGn4evbNs9o
https://dl.doubtnut.com/l/_jVx7CHkB9Prx
https://dl.doubtnut.com/l/_kwp0Y2svrXA2
https://dl.doubtnut.com/l/_HEgBmfUQJEXn


15. Pressure of 1 g of an ideal gas A at  is found to be 2 bar. When 2

g of another ideal gas B is introduced in the same �ask at same

temperature the pressure becomes 3 bar. Find a relationship between

their molecular masses.

Watch Video Solution

27∘C

16. 2 g of a gas collected over water at  and under a pressure of

770mm Hg occupied 800ml. Calculate the volume of dry gas at S.T.P.

condition. Vapour pressure of water at  is 15mm Hg.

Watch Video Solution

20∘C

20∘C

17. If 250ml of  at  and a pressure of 250mm Hg are mixed with

400ml of  at  and pressure of 300mm Hg so that the volume of

the resulting mixture is 350ml, what will be the �nal pressure of the

mixture at ? 

Watch Video Solution

N2 30∘C

CH4 30∘C

30∘C

https://dl.doubtnut.com/l/_HEgBmfUQJEXn
https://dl.doubtnut.com/l/_E5jAkixFcLgg
https://dl.doubtnut.com/l/_taR3n6NsBume


18. 20  of  di�use through a porous partition in 60 s. what

volume of  will di�use under similar conditions in 30 s ?

Watch Video Solution

dm3 SO2

O2

19. Through the two ends of a glass tube of length  hydrogen

chloride gas and ammonia are allowed to enter At what distance

ammonium chloride will �rst appear ? .

Watch Video Solution

200cm

20. From two identical holes, nitrogen and an unknown gas are leaked

into a common vessel of  capacity for , at . The resulting

pressure is  bar and the mixture contains  of nitrogen. What is

the molar mass of the unknown gas?

Watch Video Solution

3L 10 min 27∘C

4.18 0.4mol

https://dl.doubtnut.com/l/_taR3n6NsBume
https://dl.doubtnut.com/l/_KcOKC65tvhxF
https://dl.doubtnut.com/l/_aw4JRbepmXew
https://dl.doubtnut.com/l/_wfpiCpng9JW2


21. The pressure in a vessel that contained pure oxygen dropped from

2000 torr to 1500 torr in 50 minutes as the oxygen leaked through a

small hole into a vacuum. When the same vessel was �lled with another

gas, the pressure dropped from 2000Torr to 1600Torr in 80 minutes.

What is the molar mass of unknown gas?

Watch Video Solution

22. One mole of He gas at 0.6 atm takes 40 s to di�use through a pin

hole. Calculate the time required for di�usion of half mole of  gas at

1.2 atm through the same hole.

Watch Video Solution

CH4

23. 8.4 " mL of " gaseous hydrocarbon A was burnt with 50 " mL of "  in

a eudiometer tube. The volume of the products after cooling to room

O2

https://dl.doubtnut.com/l/_wfpiCpng9JW2
https://dl.doubtnut.com/l/_bwlFQjM4PT46
https://dl.doubtnut.com/l/_kAdGVECNJAvp
https://dl.doubtnut.com/l/_emCt5xLlBTd7


temperature was 37.4 mL. When reacted with NaOH, the volume

contracted to 3.8 mL. What is the molecular formula of A.

Watch Video Solution

24. Calculate the root mean square, average and most probable speeds of

oxygen molecules at 

Watch Video Solution

27∘C

25. At a certain temperature 6% molecules of a gas have speed , 9%

have speed , 30% have speed , 28% have speed , 20%

have speed  and 7% have speed . Calculate  and 

 at that temperature.

Watch Video Solution

2m/s

3m/s 9m/s 11m/s

13m/s 18m/s Ump, Uav

Urms

https://dl.doubtnut.com/l/_emCt5xLlBTd7
https://dl.doubtnut.com/l/_0lr2pH1sWs06
https://dl.doubtnut.com/l/_9c5NNq3phkLA


26. Calculate the pressure exerted by  gas particles each of mass 

 g in a container of volume . The root mean square speed is 

Watch Video Solution

1023

10− 22 1dm3

105cms− 1

27. A gas container of  capacity contains  molecules

of  gas at 101.325kPa. Calculate mean (or average) square speed of

gaseous molecules.

Watch Video Solution

1.5dm3 3.011 × 1023

H2

28. Calculate the total and average kinetic energy of  methane

molecules at . 

Watch Video Solution

32g

27∘C (R = 8.314JK − 1mol− 1)

https://dl.doubtnut.com/l/_eTsxwrxg1ioR
https://dl.doubtnut.com/l/_znSfX7X0Gsaf
https://dl.doubtnut.com/l/_y03bKtYW7pMB


29. Isotherms of carbon dioxide at various temperatures are repersented

in �gure. Answer the following questions based on this �gures. 

  

(i) In which state will  exist between the points a and b at

temperature  ?  

(ii) At what point will  start liquefyinh when temperature is  ?  

(iii) At what point will  be completely liquefued when temperature is 

 ?  

(iv) Will condensation take place when the temperature is  ?  

CO2

T1

CO2 T1

CO2

T2

T3

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


SOLVED EXAMPLES

(v) What portion of the isotherm at  represent liquid and gaseous 

at equilibrium ?

Watch Video Solution

T1 CO2

30. The kinetic molecular theory attributes an average kinetic theory of

 to each particle. What rms speed would a mist particle of mass 

 have at room temperature  according to kinetic theory of

gases? 

Watch Video Solution

3RT
2N

10− 12g 27∘C

1. Helium atom is two times heavier than a hydrogen molecule. At 289 K,

the average kinetic energy of a helium atom is

A. two times that of hydrogen molecule.

https://dl.doubtnut.com/l/_GyUCZbTnUhnQ
https://dl.doubtnut.com/l/_2wjRNvngwO9L
https://dl.doubtnut.com/l/_PCVTpcThLWmd


B. same as that of a hydrogen molecule.

C. four times that of a hydrogen molecule.

D. half that of a hydrogen molecule.

Answer: B

Watch Video Solution

2. A balloon �lled with ethyne is pricked with a sharp point and quickly

dropped in a tank of  gas under identical conditions. After a while the

balloon will have

A. shrunk

B. enlarged

C. completely collapsed

D. remain unchanged in size 

Answer: B

H2

https://dl.doubtnut.com/l/_PCVTpcThLWmd
https://dl.doubtnut.com/l/_ozzMH5HUiocV


Watch Video Solution

3. At which of the following four conditions will the density of nitrogen be

the largest?

A. STP

B. 273 K and 2 atm

C. 546 K and 1 atm

D. 546 K and 2 atm 

Answer: B

Watch Video Solution

4. The ratio between the root mean square velocity of  at 50 K and

that of  at 800 K is:

A. 4

H2

O2

https://dl.doubtnut.com/l/_ozzMH5HUiocV
https://dl.doubtnut.com/l/_HcFO3sNp7Bq5
https://dl.doubtnut.com/l/_L4MAeFzxuLTA


B. 2

C. 1

D. 

Answer: C

Watch Video Solution

1

4

5. What percent of a sample of nitrogen must be allowed to escape if its

temperature , pressure and volume are to be chaged from  ,3 atm

and 1.65 litre to  atm and 1.00 litre respectively ?

A. 41.4% 

B. 0.0818

C. 0.0414

D. 0.818

Answer: D

220∘C

110∘C

https://dl.doubtnut.com/l/_L4MAeFzxuLTA
https://dl.doubtnut.com/l/_BtvpPXoQy4dC


Watch Video Solution

6. Van der Waal equation for  at low pressure is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

CH4

PV = RT– Pb

PV = RT −  
a

V

PV = RT +
a

V

PV = RT + Pb

7. The internal pressure loss of one mole of vander Waal gas over an ideal

gas is equal to

A. zero

B. b2

https://dl.doubtnut.com/l/_BtvpPXoQy4dC
https://dl.doubtnut.com/l/_8QoaIWEon0D5
https://dl.doubtnut.com/l/_QdQEz9erV9DL


C. 

D. 

Answer: C

Watch Video Solution

a

v2

b −
a

RT

8. The compressibility of a gas is less than unity at STP. Therefore,

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Vm > 22.4liters

Vm < 22.4liters

Vm = 22.4liters

Vm = 4.8liters

https://dl.doubtnut.com/l/_QdQEz9erV9DL
https://dl.doubtnut.com/l/_0R7W8Jdf86YU


9. 20 ml of a mixture of  and CO was exploded with 30 ml of oxygen.

The gases after the reaction had a volume of 34 ml. On treatment with

KOH, 8 ml of oxygen gas remain unreacted. Which of the following

options show a correct composition of the mixture? 

A.  and 

B.  and 

C.  and 

D.  and 

Answer: A

Watch Video Solution

C2H2

Vethyne = 6ml Vco = 14ml

Vethyne = 4ml Vco = 16ml

Vethyne = 2ml Vco = 18ml

Vethyne = 5ml Vco = 15ml

10. What will be the passenger carrying capacity of a balloon of diameter

20 m and mass 100 kg �lled with helium at 1.0 atm at . Density of air

is  and average weight of a passenger is 65 kg.

27∘C

1.2kg/m3

https://dl.doubtnut.com/l/_Co2zCVsGXi1L
https://dl.doubtnut.com/l/_w5gsBjmyN6OP


A. 55

B. 60

C. 65

D. 70

Answer: C

Watch Video Solution

11. The temperature of 20 litres of nitrogen was increased from 100 K to

300 K at a constant pressure. Change in volume will be

A. 80 litre

B. 60 litre

C. 40 litre

D. 20 litre

Answer: C

https://dl.doubtnut.com/l/_w5gsBjmyN6OP
https://dl.doubtnut.com/l/_pFpaqvyaINrT


Watch Video Solution

12. 10 g of a gas at NTP occupies a volume of 2 litres. At what temperature

will the volume be double, pressure and amount of the gas remaining

same?

A. 273 K

B. 546 K

C. 

D. 

Answer: B

Watch Video Solution

– 273∘C

546∘C

13. 300 ml of a gas at 300 K is cooled to 276 K at constant pressure. The

�nal volume is

https://dl.doubtnut.com/l/_pFpaqvyaINrT
https://dl.doubtnut.com/l/_PlUJlT8NcTDE
https://dl.doubtnut.com/l/_U3nH26xSxs6B


A. 540 ml

B. 276 ml

C. 350 ml

D. 135 ml

Answer: B

Watch Video Solution

14. If 1 litre of N2 at  and 760 mm Hg contains N molecules, 4 litres

of  under the same conditions of temperature and pressure, shall

contain

A. N molecules

B. 2N molecules

C.  molecules

D. 4N molecules

27∘C

O2

N

4

https://dl.doubtnut.com/l/_U3nH26xSxs6B
https://dl.doubtnut.com/l/_wY7nLVVnPWVh


Answer: D

Watch Video Solution

15. A gas occupies 300 ml at  and 740 mm Hg pressure. Calculate its

volume at S.T.P. ? 

A. 0.3650 L  

B. 0.2658 L

C. 200 L 

D. 365 L

Answer: B

Watch Video Solution

27∘C

16. Calculate the density of  gas at S.T.P. ?N2

https://dl.doubtnut.com/l/_wY7nLVVnPWVh
https://dl.doubtnut.com/l/_8FN0d4I8r9nx
https://dl.doubtnut.com/l/_eVLQxmQUPWKL


A. 

B. 

C. 

D.  

Answer: A

Watch Video Solution

1.250g/L

0.628g/L

2.450g/L

1.42g/L

17. The volume occupied by 22.4 g of a gas ( ) at NTP

is

A. 22.4 litre

B. 11.2 litre

C. 44.8 litre

D. 1 litre

Answer: A

vap. Density = 11.2

https://dl.doubtnut.com/l/_eVLQxmQUPWKL
https://dl.doubtnut.com/l/_SXTEzcrnp5vu


Watch Video Solution

18. A mixture of CO and  is found to have a density of 1.5 g/L at 

and 740 torr. What is the composition of the mixture. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

CO2 30∘C

CO = 0.35775, CO2 = 0.64225

CO = 0.64225, CO2 = 0.3575

CO = 0.500, CO2 = 0.500

CO = 0.2500, CO2 = 0.7500

19. If 500 mL of gas A at 1000 torr and 1000 mL of gas B at 800 torr are

placed in a 2 L container, the �nal pressure will be

A. 100 torr

https://dl.doubtnut.com/l/_SXTEzcrnp5vu
https://dl.doubtnut.com/l/_vfF842fWLZq2
https://dl.doubtnut.com/l/_jVFwuyMVTZCz


B. 650 torr

C. 1800 torr  

D. 2400 torr

Answer: B

Watch Video Solution

20. If the aboslute temperature of a gas having volume  is doubled

and the pressure is reduced to half, the �nal volume will be

A. 0.25 V

B. 0.50 V

C. 40 V 

D. 4 V

Answer: D

Watch Video Solution

V cm3

https://dl.doubtnut.com/l/_jVFwuyMVTZCz
https://dl.doubtnut.com/l/_tloF39zPZjrU


PRACTICE EXERCISE-1

1. What would be the height of column in barometer if water

 is used instead of mercury for measuring

atmospheric pressure? 

Watch Video Solution

(density = 1000Kg/m3)

2.   If a pressure of 76 torr has to be expressed in terms of bar, then what

would be the value of pressure? 

Watch Video Solution

3. At what temperature do the Celsius and Fahrenheit readings have the

same numerical value ?

Watch Video Solution

https://dl.doubtnut.com/l/_tloF39zPZjrU
https://dl.doubtnut.com/l/_TWKQHsRnzd6P
https://dl.doubtnut.com/l/_vSEeOy552LFc
https://dl.doubtnut.com/l/_zCaGxVCQ7kR0


PRACTICE EXERCISE-2

PRACTICE EXERCISE-3

1. What is the type of graph between log P and log V at constant

temperature? 

Watch Video Solution

2. If the pressure of 2 litres of an ideal gas is 4 atm then what will be the

pressure of the gas if the volume is reduced to one- fourth of its present

value? 

Watch Video Solution

3. What will be the expression for the di�erential form of Boyle’s law? 

Watch Video Solution

https://dl.doubtnut.com/l/_kyJhxESFiKP1
https://dl.doubtnut.com/l/_4aiKNlG24cMh
https://dl.doubtnut.com/l/_wTrj905ZT6zi


1. What is the type of graph that would result between  and 

 at constant pressure? 

Watch Video Solution

log(V )

log(T )

2. If the temperature of an ideal gas is increased by 25% then by what

percentage would its volume increase? 

Watch Video Solution

3. Explain application of Charle’s Law for the case of Hot Air Balloons.

Watch Video Solution

4. What will be the slope of a  Vs  graph plotted at constant

volume?

Watch Video Solution

logP logT

https://dl.doubtnut.com/l/_YUYxDJP3sA60
https://dl.doubtnut.com/l/_QTNdXkYQLHHn
https://dl.doubtnut.com/l/_UPRazRD5aFJd
https://dl.doubtnut.com/l/_oZRx2sHHgRMh


PRACTICE EXERCISE-4

PRACTICE EXERCISE-5

1. If a cylinder at NTP contains a gas and it can withstand a temperature

of 473K then pressure inside the cylinder at the time of explosion will be?

Watch Video Solution

2. State Gay-Lusaac’s law 

Watch Video Solution

1. How can the ideal gas equation be expressed in terms of density of the

gas?

Watch Video Solution

https://dl.doubtnut.com/l/_oZRx2sHHgRMh
https://dl.doubtnut.com/l/_hwCgYvkzlHdK
https://dl.doubtnut.com/l/_9fU0BteF5VIh
https://dl.doubtnut.com/l/_0YfvDWKORKhK


PRACTICE EXERCISE-6

2. What does the universal gas constant signify?

Watch Video Solution

3. What will be the pressure of 14g  (in atm) present in a 2 litre cylinder

at 300K? 

Watch Video Solution

N2

1. What is partial pressure?

Watch Video Solution

2. How is partial pressure of a gas related to its mole fraction?

W t h Vid S l ti

https://dl.doubtnut.com/l/_0YfvDWKORKhK
https://dl.doubtnut.com/l/_UixONzeRrwCP
https://dl.doubtnut.com/l/_KAbUllcI1o8y
https://dl.doubtnut.com/l/_Q3Pdsl3V4PHX
https://dl.doubtnut.com/l/_Ql3rBsGu7HHM


PRACTICE EXERCISE-7

Watch Video Solution

3. Why doesn’t Dalton’s law of partial pressures apply to a mixture of

 and ? 

Watch Video Solution

NH3 HCl

1. How is rate of di�usion of a gas proportional to the density of the gas?

Watch Video Solution

2. How is rate of di�usion expressed in terms of volume of gas di�used?

Watch Video Solution

https://dl.doubtnut.com/l/_Ql3rBsGu7HHM
https://dl.doubtnut.com/l/_wczw4VY70ZDH
https://dl.doubtnut.com/l/_nFX2FDB3n8tf
https://dl.doubtnut.com/l/_FpfuoQFUvnHK


PRACTICE EXERCISE-8

3. If the rate of di�usion of gas X (Molecular mass 64 amu) is 1.4 times the

rate of di�usion of gas Y at the same pressure then the molecular mass

of gas Y is? 

Watch Video Solution

1. What will be the total kinetic energy of 3 moles of methane at ?

Watch Video Solution

200∘C

2. What will be the root mean square velocity of oxygen gas in  at

300K?

Watch Video Solution

m/sec

https://dl.doubtnut.com/l/_U5YKmsdMaRQo
https://dl.doubtnut.com/l/_tDf5CeJr8xxV
https://dl.doubtnut.com/l/_PNBrmxyXT4tb


PRACTICE EXERCISE-9

3. At what temperature will the rms velocity of  be same as the

average velocity of  at 500K? 

Watch Video Solution

CO2

SO2

1. What is critical point?

Watch Video Solution

2. Why are all real gases practically incompressible at high pressures?

Watch Video Solution

3. What conditions of temperature and pressure are suitable for a real

gas to show ideal gas behaviour?

https://dl.doubtnut.com/l/_5gm6OnSSGP6V
https://dl.doubtnut.com/l/_QRnMqPtYAgVm
https://dl.doubtnut.com/l/_dGKYqmF7Dds6
https://dl.doubtnut.com/l/_vcvaXQaNgE5b


IN-CHAPTER EXERCISE-A

Watch Video Solution

1. A temperature of  shall be equal to

A. 233 K 

B.  

C.  

D.  

Answer: B

Watch Video Solution

– 40∘C

– 40∘F

– 32∘F

2∘F

2. 70 torr will be same as which of the following

A. 9332.0325 Pa 

https://dl.doubtnut.com/l/_vcvaXQaNgE5b
https://dl.doubtnut.com/l/_JMacB0lfHAYt
https://dl.doubtnut.com/l/_UP51lvLjLhN7


B. 70 mm Hg 

C. 0.0933 bar

D. All of these 

Answer: D

Watch Video Solution

3. Which of these is true regarding the gaseous state? 

A. Gases have the least inter-particle motion

B. Gases can never be heterogeneously mixed

C. Particles of a gas have the highest mobility

D. All of these are correct

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UP51lvLjLhN7
https://dl.doubtnut.com/l/_Kv6VL3qjHiIP
https://dl.doubtnut.com/l/_Qz5942GuazHE


4. A volume of  can be expressed in litres as

A. 50.7 litres

B. 507 litres

C. 5070 litres

D. 50700 litres

Answer: D

Watch Video Solution

50.7m3

5.  can be given in Kelvin as

A. 26.87 K

B. 268.7 K

C. 2687 K

D. 2.687 K

24∘F

https://dl.doubtnut.com/l/_Qz5942GuazHE
https://dl.doubtnut.com/l/_VJqQOae4WIiN


Answer: B

Watch Video Solution

6. Which of these is the correct relationship between bar and

atmosphere?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1atm = 1.013bar

1atm = 0.987bar

1atm = 105bar

1atm = 0.101325bar 

7. Which of these is the correct relationship between liter and ?mm3

https://dl.doubtnut.com/l/_VJqQOae4WIiN
https://dl.doubtnut.com/l/_inaAtQBlkmIp
https://dl.doubtnut.com/l/_iWZEwyVdjL5L


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1liter = 103mm3

1liter = 104mm3

1liter = 105mm3

1liter = 106mm3

8. 32 grams of  at STP will occupy volume equal to

A. 22.4 liters

B. 28 liters

C. 22400 liters

D. 2.24 liters

Answer: A

Watch Video Solution

O2

https://dl.doubtnut.com/l/_iWZEwyVdjL5L
https://dl.doubtnut.com/l/_o4fuIkoI1jS3


9. If 16 g of  and 56 g of  are present in a 2 liter vessel at STP then

the total number of molecules in the vessel will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

H2 N2

6.022 × 1023

6.022 × 1024

6.022 × 1025

6.022 × 1022

10. 403K can be expressed in degree celcius as

A. 

B. 

C. 

12.98∘C

1298∘C

129.8∘C

https://dl.doubtnut.com/l/_o4fuIkoI1jS3
https://dl.doubtnut.com/l/_41OROwCXCqUt
https://dl.doubtnut.com/l/_MIE5rObxh1jr


IN-CHAPTER EXERCISE-B

D. 

Answer: C

Watch Video Solution

1.298∘C

1. If  gas at  is expanded to  at constant , then what is

the �nal pressure

A. 

B. 

C. 

D. 50

Answer: A

Watch Video Solution

20cm3 1atm 50cm3 T

20 ×
1

50

50 ×
1

20

20 × × 2
1

50

https://dl.doubtnut.com/l/_MIE5rObxh1jr
https://dl.doubtnut.com/l/_ku3FCMxQDwKT


2. A �xed mass of an ideal gas of volume 50 litre measured at 2 atm and

. At the same temperature but at 5 atm its volume will be

A. 20 litres

B. 40 litres

C. 60 litres

D. 80 litres

Answer: A

Watch Video Solution

0∘C

3. At constant temperature, in a given mass of an ideal gas

A. The ratio of pressure and volume always remains constant

B. Volume always remains constant

C. Pressure always remains constant

D. The product of pressure and volume always remains constant

https://dl.doubtnut.com/l/_EhPwI23t2KtK
https://dl.doubtnut.com/l/_hZ9ZjVkWOSQo


Answer: D

Watch Video Solution

4. I , II , III are three isotherms respectively at  . Temperature will

be in order 

A. 

B. 

C. 

D. 

T1, T2, T3

T1 = T2 = T3

T1 < T2 < T3

T1 > T2 > T3

T1 > T2 = T3

https://dl.doubtnut.com/l/_hZ9ZjVkWOSQo
https://dl.doubtnut.com/l/_k3F4FckvwPgA


Answer: C

Watch Video Solution

5. Which of the following curve does not represent Boyle's law?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6. At constant temperature if the pressure of an ideal gas is increased by

10% then its volume must decrease by

https://dl.doubtnut.com/l/_k3F4FckvwPgA
https://dl.doubtnut.com/l/_2sVqjpZaIoVO
https://dl.doubtnut.com/l/_3JWUq5cBfJwl


A. 0.1

B. 0.0901

C. 0.1525

D. 0.1101

Answer: B

Watch Video Solution

7. If for an ideal gas with 2 litres volume, pressure was increased by 0.25

atm then volume became 555 ml. At what initial pressure was the gas

present?

A. 0.096 mm Hg

B. 0.96 mm Hg

C. 73 mm Hg

D. 73 atm

https://dl.doubtnut.com/l/_3JWUq5cBfJwl
https://dl.doubtnut.com/l/_cWpmDkzR8C2H


Answer: C

Watch Video Solution

8. At constant temperature if a graph plotted between logP and 

  has an intercept of unity then what will be the value of constant (k)

A. 1

B. 10

C. 100

D. 1000

Answer: B

Watch Video Solution

log( )
1

V

9. If  at constant temperature then the value of 

will be

PV = constant(k)
d2P

dV 2

https://dl.doubtnut.com/l/_cWpmDkzR8C2H
https://dl.doubtnut.com/l/_afQ1pfInuXy2
https://dl.doubtnut.com/l/_pJLbcKx5oQMs


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−
k

V 2

−
3k

V 3

−
2k

3V 3

2k

V 3

10. At constant temperature if an air bubble present at the bottom of a

lake at 8 atm pressure and with radius 0.1 cm rises to the surface then its

new radius will become

A. 0.4 cm

B. 0.3 cm

C. 0.2 cm

D. 0.1 cm

https://dl.doubtnut.com/l/_pJLbcKx5oQMs
https://dl.doubtnut.com/l/_Dyqf0Y4tgdlq


IN-CHAPTER EXERCISE-C

Answer: C

Watch Video Solution

1. For a given mass of a gas, if pressure is reduced to half and

temperature is doubled, then volume V will become

A. 4V

B. 

C. 

D. 8V

Answer: A

Watch Video Solution

2V 2

V

4

https://dl.doubtnut.com/l/_Dyqf0Y4tgdlq
https://dl.doubtnut.com/l/_lUyOl5pqSrMc


2. At what temperature would the volume of a given mass of a gas at

constant pressure be twice its volume at 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0∘C

546∘C

100∘C

273∘C

373∘C

3. The temperature of a given mass of a gas is increased from  to 

 at constant pressure. The volume V of the gas is

A. to .

B. by  of its volume at .

C. by  of its volume at 0K.

19∘C

20∘C

V( )
20

19

1

273.15
0∘C

1

273.15

https://dl.doubtnut.com/l/_jpDq20KFBHXt
https://dl.doubtnut.com/l/_D9vczSZmPxBu


D. by a factor of  of its volume at .

Answer: B

Watch Video Solution

1

273.15
19∘C

4. A cylinder with a movable piston is �lled at  with a gas that

occupies a volume of . If the maximum capacity of the cylinder is 

, what is the highest temperature to which the cylinder can be

heated at constant pressure without having the piston come out?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

25∘C

30.5cm3

45.8cm3

50∘C

147.5∘C

174.5∘C

120∘C

https://dl.doubtnut.com/l/_D9vczSZmPxBu
https://dl.doubtnut.com/l/_kH4Z0bpSEjYK


5. A sample of gas occupies  at  and  pressure. When

its volume is changed to  at  pressure, the temperature of

the gas will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

100mL 27∘C 740mm

80mL 740mm

21.6∘C

240∘C

−33∘C

89.5∘C

6. A certen sample of gas has a volume of 0.2 litre measured at 1 atm

pressure and  At the same pressure but at , its volume will

be:

A. 0.4 litres

0∘C. 273∘C

https://dl.doubtnut.com/l/_jX7FyxFRRUuy
https://dl.doubtnut.com/l/_7aICeWbBhpAR


B. 0.8 litres

C. 27.8 litres

D. 55.6 litres

Answer: A

Watch Video Solution

7.  of oxygen at  were cooled to  without change in

pressure. The contraction in volume will be as per Charle's law?

A. 40

B. 30

C. 44.4

D. 360

Answer: A

Watch Video Solution

400cm3 27∘C −3∘C

https://dl.doubtnut.com/l/_7aICeWbBhpAR
https://dl.doubtnut.com/l/_E0RXSJg2NU4t


8. Pressure remaining the constant, the volume of a given mass of an

ideal gas increases for every degree centigrade rise in temperature by

de�nite fraction of its volume at:

A. 

B. Its critical temperature

C. Absolute zero

D. Its Boyle temperature

Answer: A

Watch Video Solution

0∘C

9. Which of the following expression at constant pressure represents

Charles's law?

A. V ∝
1

T

https://dl.doubtnut.com/l/_E0RXSJg2NU4t
https://dl.doubtnut.com/l/_x0wahc9RWt68
https://dl.doubtnut.com/l/_cQFl1vi9dHkH


B. 

C. 

D. 

Answer: C

Watch Video Solution

V ∝
1

T 2

V ∝ T

V ∝ d

10. Use of hot air ballons in sports and meteorological observations in an

application of

A. Boyle’s law

B. Gay-Lusaac’s law

C. Kelvin’s law

D. Charle’s law

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_cQFl1vi9dHkH
https://dl.doubtnut.com/l/_9uOl8OOWOOUS


IN-CHAPTER EXERCISE-D

1. If  of a gas at atmospheric pressue is cooled from  to ,

keeping the volume constant, its pressure would become

A.   

B. 

C. 2 atm

D. 273 atm

Answer: A

Watch Video Solution

10g 273∘C 0∘C

atm
1

2

atm
1

273

2. Two colsed vessel A and B of equal volume containing air at pressure

 and temperature  are connected to each other through a narrowP1 T1

https://dl.doubtnut.com/l/_9uOl8OOWOOUS
https://dl.doubtnut.com/l/_awR3AknH5XDI
https://dl.doubtnut.com/l/_MHjYEIZCF1MQ


open tube . If the temperature of one is now maintained at  and other

at  (where ) then that what will be the �nal pressure ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T1

T2 T1 > T2

2P1T1

T1 + T2

T1

2P1T2

2P1T1

T1 + T2

2P1

T1 + T2

3. At what pressure a quantity of gas will occupy a volume of 60 mL, if it

occupies a volume of 100mL at a pressure of 720 mm (while temperature

is constant) :

A. 700 mm

B. 800 mm

C. 100 mm

https://dl.doubtnut.com/l/_MHjYEIZCF1MQ
https://dl.doubtnut.com/l/_gj50orPtsI6M


D.  1200 mm 

Answer: D

Watch Video Solution

4. If the pressure of a gas contained in a closed vessel is increased by 0.4

% when heated by 1°C then its initial temperature must be

A. 250 K

B. 

C. 2500 K

D. 

Answer: A

Watch Video Solution

250∘C

25∘C

https://dl.doubtnut.com/l/_gj50orPtsI6M
https://dl.doubtnut.com/l/_D2t9HvWfoigD


5. A gas cylinder containing cooking gas can withstand a pressure of

. The pressure gauge of cylinder indicates  at . Due

to sudden �re in building the temperature starts rising. The temperature

at which the cylinder will explode is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

14.9atm 12atm 27∘C

42.5∘C

67.8∘C

99.5∘C

425.7∘C

6. If the pressure of an ideal gas at constant volume is decreased by 20%

then the percentage change in temperature will be 

A. 20% increase

https://dl.doubtnut.com/l/_Bc2RpZY1920b
https://dl.doubtnut.com/l/_IgUAA1JkONfQ


B. 20% decrease

C.  80% increase

D. 80% decrease

Answer: B

Watch Video Solution

7. For a �xed amount of an ideal gas present at STP, if temperature is

doubled keeping volume same then the �nal pressure of

A. 1 atm 

B. 2 atm  

C. 3 atm

D. 4 atm 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_IgUAA1JkONfQ
https://dl.doubtnut.com/l/_CxWOE9rH137z


8. What will be the �nal pressure of an ideal gas present in a cylinder at 2

atm when the temperature of the gas is increased from  to 

?

A. 3.68 atm

B. 4.14 atm

C. 1.77 atm

D. 8.42 atm 

Answer: B

Watch Video Solution

100∘C 500∘C

9. Steam is present in a pressure cooker at 1.5 atm pressure and . If

the pressure cooker can withstand a maximum of 4 atm pressure and

there is no provision of a weight atop the cooker then at what

temperature will the cooker explode?

150∘C

https://dl.doubtnut.com/l/_CxWOE9rH137z
https://dl.doubtnut.com/l/_eOcB44cTLwyL
https://dl.doubtnut.com/l/_0ucaekkTLUBE


A. 

B. 564K

C. 

D.  1128K 

Answer: D

Watch Video Solution

1128∘C

564∘C

10.   If 2g neon gas is present in a vessel at 3 atm and 300 K and

temperature is doubled and pressure becomes triple then the mass of

neon that must be added or subtracted must be

A. 1 g neon must be removed  

B. 1 g neon must be added  

C. 2g neon must be added  

D. 3g neon must be removed

https://dl.doubtnut.com/l/_0ucaekkTLUBE
https://dl.doubtnut.com/l/_CE2DIoGvb8xi


IN-CHAPTER EXERCISE-E

Answer: B

Watch Video Solution

1. If two mole of an ideal gas at  occupies a volume of , the

pressure must be :

A. 2 atm

B. 3 atm

C. 4 atm

D. 1 atm

Answer: A

Watch Video Solution

546K 44.8litres

https://dl.doubtnut.com/l/_CE2DIoGvb8xi
https://dl.doubtnut.com/l/_Rn8qU1GB4vkt


2. How many moles of He gas occupy 22.4 litres at  and one

atmospheric pressure

A. 0.9

B. 1.11

C. 0.11

D. 1

Answer: A

Watch Video Solution

30∘C

3. At  and one atm pressure, a gas occupies 100 cc. If the pressure is

increased to one and a half-time and temprature is increased by one-third

of absolute temperature, then �nal volume of the gas will be:

A. 80 cc

B. 88.9 cc

0∘C

https://dl.doubtnut.com/l/_lIArXXt1ptL8
https://dl.doubtnut.com/l/_inUGwz0uLtvn


C. 66.7 cc

D. 100 cc

Answer: B

Watch Video Solution

4. Two separate bulbs contain ideal gases A and B. The density of gas A is

twice that of gas B. The molecular mass of A is half that of gas B. The two

gases are at the same temperature. The ratio of the pressure of A to that

of gas B is:

A. 2

B. 

C. 4

D. 

Answer: C

W t h Vid S l ti

1

2

1

4

https://dl.doubtnut.com/l/_inUGwz0uLtvn
https://dl.doubtnut.com/l/_iOUklzrYjal1


Watch Video Solution

5. Pure hydrogen sulphide is stored in a tank of 100 litre capacity at C

and 2 atm pressure. The mass of the gas will be

A. 34 g

B. 340 g

C. 282.4 g

D. 28.24 g

Answer: C

Watch Video Solution

20∘

6. A weather balloon �lled with hydrogen at 1 atm and  has volume

equal to 1200 litres. On ascending, it reaches a place where temperture is

 and pressure is 0.5 atm. The volume of the balloon is

A. 24000 litres

27∘C

−23∘C

https://dl.doubtnut.com/l/_iOUklzrYjal1
https://dl.doubtnut.com/l/_X6GmlUjrYARU
https://dl.doubtnut.com/l/_W1MsyjsP7FvE


B. 20000 litres

C. 10000 litres

D. 12000 litres

Answer: B

Watch Video Solution

7. Containers A and B have same gases. Pressure, volume and temperature

of A are all twice that of B, then the ratio of number of molecules of A and

B are

A. 

B. 2

C. 

D. 4

Answer: B

1: 2

1: 4

https://dl.doubtnut.com/l/_W1MsyjsP7FvE
https://dl.doubtnut.com/l/_Nafe2y8lREGK


Watch Video Solution

8. A gas occupies a volume of 300  at  and 620 mm pressure .

The volume of gas at  and 640 mm pressure is

A. 400 c.c.

B. 510 c.c.

C. 310 c.c.

D. 350 c.c.

Answer: C

Watch Video Solution

cm3 27. ∘ C

47. ∘ C

9. At what temperature, the sample of neon gas would be heated to

double of its pressure, if the initial volume of gas is/are reduced to 15% at

44.4 K

https://dl.doubtnut.com/l/_Nafe2y8lREGK
https://dl.doubtnut.com/l/_Duj2hylkK29X
https://dl.doubtnut.com/l/_Qrhg1DrFbWTA


IN-CHAPTER EXERCISE-F

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

319∘C

592∘C

128∘C

90∘C

1. Which mixture of gases of room temperature does not obey Dalton's

law of partial pressure ?

A.  and 

B.  and 

C.  and 

D.  and HCl

O2 CO2

N2 O2

Cl2 O2

NH3

https://dl.doubtnut.com/l/_Qrhg1DrFbWTA
https://dl.doubtnut.com/l/_5ARIctBeOdd5


Answer: D

Watch Video Solution

2. The pressure of a mixtures of equal weights of two gases X and Y with

molecular weight 4 and 40 respectively is 1.1 atm . The partial pressure of

the gas X in the mixture is

A. 0.55 atm

B. 0.11 atm

C. 1 atm

D. 0.12 atm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_5ARIctBeOdd5
https://dl.doubtnut.com/l/_VVaVphbvbXUg


3. At room temperature Dalton's law of partial pressure is not applicable

to :

A.  and 

B.  and 

C.  and 

D.  and 

Answer: B

Watch Video Solution

H2 SO2

H2 Cl2

H2 CO2

CO2 Cl2

4. When a jar containing gaseous mixture of equal volumes of  and 

 is placed in a solution of sodium hydroxide, the solution level will

A. Rise

B. Fall

C. Remain constant

CO2

H2

https://dl.doubtnut.com/l/_YfDVryIMROqb
https://dl.doubtnut.com/l/_uLEiQZPF3f84


D. Become zero

Answer: A

Watch Video Solution

5. A closed vessel contains equal number of nitrogen and oxygen

molecules at pressure of . If nitrogen is removed from the system,

then the pressure will be:

A. P

B. 2P

C. 

D. 

Answer: C

Watch Video Solution

Pmm

P

2

P 2

https://dl.doubtnut.com/l/_uLEiQZPF3f84
https://dl.doubtnut.com/l/_NIqgCAInxsNJ
https://dl.doubtnut.com/l/_LoW5QgB92o1p


6. A sample of gas is collected over water at at a barometric pressure of

751 mm Hg (vapour pressure of water at is 21 mm Hg).The partial pressure

of gas in the sample collected is

A. 21 mm Hg

B. 751 mm Hg

C. 0.96 atm

D. 1.02 atm

Answer: C

Watch Video Solution

7. 4g of  are con�ned in a vessel of capacity 1 litre at 

. Calculate  

the total pressure of the gaseous mixture.

A. 25.215 atm

B. 31.205 atm

O2 and 2g  of H2

0∘C

https://dl.doubtnut.com/l/_LoW5QgB92o1p
https://dl.doubtnut.com/l/_ngcYYWp676as


C. 45.215 atm

D. 15.210 atm

Answer: A

Watch Video Solution

8. If 1 mole of , 2 moles of  and 3 moles of  are mixed in a vessel

and total pressure was found to be 12 atm then the partial pressure

exerted by  in the vessel will be

A. 2 atm

B. 4 atm

C. 6 atm

D. 12 atm

Answer: C

Watch Video Solution

H2 O2 N2

N2

https://dl.doubtnut.com/l/_ngcYYWp676as
https://dl.doubtnut.com/l/_7vJKIA4WUMCB


9. If 2 moles each of CO,  and  were taken in a 5 litre vessel at 300K

and the entire  was absorbed into KOH, then the partial pressure

exerted by CO in the vessel after absorption will be

A. 9.852 atm

B. 29.55 atm

C. 19.22 atm

D. 40 atm

Answer: A

Watch Video Solution

N2 CO2

CO2

10. 1 gram  and 8g  were taken in a 10 liter vessel at 300 K. The

partial pressure exerted by  will be

A. 1.84 atm

H2 O2

O2

https://dl.doubtnut.com/l/_7vJKIA4WUMCB
https://dl.doubtnut.com/l/_XtrLU1nYgc4C
https://dl.doubtnut.com/l/_DYhpYaEwmY3O


IN-CHAPTER EXERCISE-G

B. 0.88 atm

C. 1.03 atm

D. 0.61 atm

Answer: D

Watch Video Solution

1. The ratio of the rate of di�usion of a given element to that of helium at

the same pressure is 1.4. The molecular weight of the element is

A. 2

B. 4

C. 8

D. 16

https://dl.doubtnut.com/l/_DYhpYaEwmY3O
https://dl.doubtnut.com/l/_FdQu6YIgWmoV


Answer: A

Watch Video Solution

2. A gas di�use  times as fast as hydrogen at same pressure. Its

molecular weight is

A. 50

B. 25

C. 

D. 

Answer: A

Watch Video Solution

1

5

25√2

50√2

3. The molecular weight of a gas which di�uses through a porous plug at

 of the speed of hydrogen under identical condition is:1/6th

https://dl.doubtnut.com/l/_FdQu6YIgWmoV
https://dl.doubtnut.com/l/_9GKX33OJ70vm
https://dl.doubtnut.com/l/_t2gRiwP6dqRk


A. 27

B. 72

C. 36

D. 48

Answer: B

Watch Video Solution

4. Molecular weight of a gas that di�uses twice as rapidly as the gas with

molecular weight 64 is

A. 16

B. 8

C. 64

D. 6.4

Answer: A

https://dl.doubtnut.com/l/_t2gRiwP6dqRk
https://dl.doubtnut.com/l/_FMpamTjwJb1g


Watch Video Solution

5. If the rate of di�usion of A is 5 times that of B, what will be the density

ratio of A and B?

A. 

B. 

C. 25

D. 4

Answer: A

Watch Video Solution

1

25

1

5

6. The densities of two gases are in the ratio of 1:16. The ratio of their

rates of di�usion is

A. 16: 1

https://dl.doubtnut.com/l/_FMpamTjwJb1g
https://dl.doubtnut.com/l/_UAmEnPdsOl2W
https://dl.doubtnut.com/l/_0cXhMKVjQlvV


B. 

C. 

D. 

Answer: B

Watch Video Solution

4: 1

1: 4

1: 16

7. At constant volume and temperature conditions, the rates of di�usion

 and  of gases A and B having densities  and  are related by

the expression :

A. 

B. 

C. 

D. 

Answer: D

rA rB PA PB

DA = [DB. ]
PA

PB

1
2

DA = [DB. ]
PB

PA

1
2

DA = DB( )
PA

PB

1
2

DA = DB( )
PB

PA

1
2

https://dl.doubtnut.com/l/_0cXhMKVjQlvV
https://dl.doubtnut.com/l/_zlJ12xF73w9e


Watch Video Solution

8. At what temperature, the rate of e�usion of  would be 1.625 times

that of  at  ?

A. 110K

B. 173K

C. 373 K

D. 273K

Answer: C

Watch Video Solution

N2

SO2 50∘C

9. If the four tubes of a car are �lled to the same pressure with

, and helium separately , then which one will be �lled �rst ?

A. 

N2, O2, H2

N2

https://dl.doubtnut.com/l/_zlJ12xF73w9e
https://dl.doubtnut.com/l/_vSlccJ6evv8Z
https://dl.doubtnut.com/l/_5xUdXamiA0LP


B. 

C. 

D. Ne

Answer: C

Watch Video Solution

O2

H2

10. Which of the following gaseous mixture does not follow Dalton's law

of partial pressure?

A.  and 

B.  and 

C. CO and 

D. CO and 

Answer: A

Watch Video Solution

SO2 Cl2

CO2 N2

CO2

N2

https://dl.doubtnut.com/l/_5xUdXamiA0LP
https://dl.doubtnut.com/l/_ggx4VWrykB2e


IN-CHAPTER EXERCISE-H

1. The ratio among most probable speed, mean speed and root mean

square speed is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 2: 3

1: √2: √3

√2: √3:√
8

π

√2:√ : √3:
8

π

2. Which of the following has maximum root mean square velocity at the

same temperature ?

https://dl.doubtnut.com/l/_ggx4VWrykB2e
https://dl.doubtnut.com/l/_Gngt0wqdpdie
https://dl.doubtnut.com/l/_3JWJk2CrWptV


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

SO2

CO2

O2

H2

3. Which option is valid for zero order reaction.

A. Kinetic energy of the gas becomes zero but the molecular motion

does not become zero

B. Kinetic energy of the gas becomes zero and molecular motion also

becomes zero

C. Kinetic energy of the gas decreases but does not become zero

D. None of the above

https://dl.doubtnut.com/l/_3JWJk2CrWptV
https://dl.doubtnut.com/l/_j5WIexdAeiIN


Answer: B

Watch Video Solution

4. According to kinetic theory of gases, for a diatomic molecule

A. The pressure exerted by the gas is proportional to the mean

velocity of the molecules

B. The pressure exerted by the gas is proportional to the root mean

square velocity of the molecules

C. The root mean square velocity is inversely proportional to the

temperature

D. The mean translational kinetic energy of the molecules is

proportional to the absolute temperature

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_j5WIexdAeiIN
https://dl.doubtnut.com/l/_nl0hgo4Oz1S6


5. Indicate the correct statement for equal volumes of  and 

at  and 1 atm.

A. The average translational KE per molecule is the same in  and 

B. The rms speed remains same for both  and 

C. The density of  is less than that of 

D. The total translational KE of both  and  is the same

Answer: B

Watch Video Solution

N2(g) CO2(g)

25∘C

N2

CO2

N2 CO2

N2 CO2

N2 CO2

6. The molecular velocities of two gases at same temperature are

, their molar mass are  respectively. Which of the

following expression is correct ?

u1 and u2 m1 and m2

https://dl.doubtnut.com/l/_nl0hgo4Oz1S6
https://dl.doubtnut.com/l/_4FjSfzb924W7
https://dl.doubtnut.com/l/_fyrKhMihDTS2


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

=
m1

u2
1

m2

u2
2

m1u1 = m2u2

=
m1

u1

m2

u2

m1u
2
1 = m2u

2
2

7. The average kinetic energy of an ideal gas per molecule in SI unit at

 will be:

A. 

B. 

C. 

D. 

Answer: B

25∘C

6.17 × 10− 21kJ

6.17 × 10− 21J

6.17 × 10− 20J

7.16 × 10− 20J

https://dl.doubtnut.com/l/_fyrKhMihDTS2
https://dl.doubtnut.com/l/_gRNe7nlAgmaQ


Watch Video Solution

8. At what temperature will the  velocity of  be the same as that

of  at ?

A. 273 K

B. 606 K

C. 303 K

D. 403 K

Answer: B

Watch Video Solution

rms SO2

O2 303K

9. The root mean square velocity of an ideal gas in a closed container of

�xed volume is increased from  to . Which

of the following statements correctly explains how the change is

accomplished?

5 × 104cms− 1 10 × 104cms− 1

https://dl.doubtnut.com/l/_gRNe7nlAgmaQ
https://dl.doubtnut.com/l/_xezJdYNHxRgn
https://dl.doubtnut.com/l/_mdT4jHBi2QXt


IN-CHAPTER EXERCISE-I

A. By heating the gas, the temperature is doubled

B. By heating the gas, the pressure is quadrupled

C. By heating the gas, the temperature is quadrupled

D. By heating the gas, the pressure is doubled

Answer: C

Watch Video Solution

1. Which one of the following gases has the highest critical temperature ?

A. W

B. X

C. Y

D. Z

https://dl.doubtnut.com/l/_mdT4jHBi2QXt
https://dl.doubtnut.com/l/_2xaBUtAHobKP


Answer: D

Watch Video Solution

2. The values of van der Waals' constant 'a' for

respectively. The most easily lique�able gas among these is

A. 

B.  and 

C. 

D. 

Answer: C

Watch Video Solution

O2, N2, NH3  and CH4  are 1.360, 1.390, 4.170  and 2.253L2  atm mol

O2

N2 O2

NH3

CH4

3. However great the pressure , a gas cannot be liqui�ed above its :

https://dl.doubtnut.com/l/_2xaBUtAHobKP
https://dl.doubtnut.com/l/_cJWvMloWvmRN
https://dl.doubtnut.com/l/_XAaGUWrPfBeV


A. Boyle temperature

B. Inversion temperature

C. Critical temperature

D. Room temperature

Answer: C

Watch Video Solution

4. Which of the following is correct for critical temperature ?

A. It is the highest temperature at which liquid and vapour can coexist

B. Beyond the critical temperature, there is no distinction between the

two phases and a gas cannot be lique�ed by compression

C. At critical temperature the surface tension of the system is zero

D. At critical temperature the gas and the liquid phases have di�erent

critical densities

https://dl.doubtnut.com/l/_XAaGUWrPfBeV
https://dl.doubtnut.com/l/_Xgb6QZjZWAYK


Answer: D

Watch Video Solution

5. In van der Waals equation for non - ideal gas , the term that accounts

for intermolecular force is

A. (V - b)

B. (RT)-1

C. 

D. RT

Answer: C

Watch Video Solution

(P + )
a

V 2

6. Any gas shows maximum deviation from ideal gas behaviour at

https://dl.doubtnut.com/l/_Xgb6QZjZWAYK
https://dl.doubtnut.com/l/_JPBHUHBtOTus
https://dl.doubtnut.com/l/_WYjXSZGNGl6R


A.  and 1 atmospheric pressure

B.  and 2 atmospheric pressure

C.  and 5 atmospheric pressure

D.  and 1 atmospheric pressure

Answer: C

Watch Video Solution

0∘C

100∘C

– 100∘C

500∘C

7. A real gas most closely approaches the behaviour of an ideal gas at:

A. 15 atm and 200 K

B. 1 atm and 273 K

C. 0.5 atm and 500 K

D. 15 atm and 500 K

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WYjXSZGNGl6R
https://dl.doubtnut.com/l/_zW0W94eBw4uv


8. At low pressure, vander waal’s equation is reduced to

. The compressibility factor can be given as :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

[P + ]V = RT
a

V 2

Z = = 1 −
PVm

RT

aP

RT

Z = = 1 +
PVm

RT

bP

RT

PVm = RT

Z = = 1 −
PVm

RT

a

RT

9. Pressure exerted by 1 mole of methane in a 0.25 litre container at 300K

using Vander Waal’s equation : (Given :  and 

) is

A. 82.82 atm

a = 2.253atml2mol − 2

b = 0.0428lmol − 1

https://dl.doubtnut.com/l/_zW0W94eBw4uv
https://dl.doubtnut.com/l/_oXSlyFTWd9Vf
https://dl.doubtnut.com/l/_tTtJWaV2vtNI


B. 152.51 atm

C. 190.52 atm

D. 70.52 atm

Answer: A

Watch Video Solution

10. An ideal gas obeying kinetic gas equation can be lique�ed if :

A. Its temperature is more than critical temperature 

B. Its pressure is more than critical pressure 

C. Its pressure is more than  at a temperature less than 

D. It cannot be lique�ed at any value of P and T

Answer: D

Watch Video Solution

Tc

Pc

Pc Tc

https://dl.doubtnut.com/l/_tTtJWaV2vtNI
https://dl.doubtnut.com/l/_lfBlwJtixOYG



