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GASEOUS STATE

Problem

1. Calculate the partial pressures  and  in

a mixture of two moles of  and two moles

of  at STP.

N2 H2

N2

H2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_KPIhWtc6Gdxe


Watch Video Solution

2. If a gas di�uses at the rate of one-half as

fast as , �nd the molecular mass of the gas.

Watch Video Solution

O2

3. 50 ml of gas A e�use through a pin -hole in

146 second . The same volume of  under

identical condition e�use in 115 seconds .

Calculate the molecular mass of A .

CO2

https://dl.doubtnut.com/l/_KPIhWtc6Gdxe
https://dl.doubtnut.com/l/_nmbtig64Jmcq
https://dl.doubtnut.com/l/_MMqNAtaZio5m


Watch Video Solution

4. One mole of carbon-dioxide was found to

occupy a volume of 1.32 litre at C and at a

pressure of 16.4 atm. Calculate the pressure of

the gas that would have been expected to

behave ideally and non-ideally.

View Text Solution

48∘

5. Vanderwaal's constants for hydrogen

chloride gas are a = 3.67 atm  and b =lit
− 2

https://dl.doubtnut.com/l/_MMqNAtaZio5m
https://dl.doubtnut.com/l/_c8OBjNWuQwNA
https://dl.doubtnut.com/l/_2fv7ZONhZu7y


Self Test

40.8 ml . Find the critical temperature

and critical pressure of the gas.

Watch Video Solution

mol
− 1

6. The critical temperature of hydrogen gas is

 and its critical pressure is 12.4 atm.

Find out the values of b' for the gas.

Watch Video Solution

33.2∘
C

a' and

https://dl.doubtnut.com/l/_2fv7ZONhZu7y
https://dl.doubtnut.com/l/_dLipyYep8TmS
https://dl.doubtnut.com/l/_JlCAvtc7jBlW


1. Calculate the partial pressures of  and 

in a mixture of 3 moles of  and 1 mole of 

at S.T.P.

Watch Video Solution

O2 H2

O2 H2

2. If a gas di�uses at the rate of one quarter as

fast as  . Find the molecular mass.

Watch Video Solution

N2

https://dl.doubtnut.com/l/_JlCAvtc7jBlW
https://dl.doubtnut.com/l/_V1WjFJwoGCaK


Questions Choose The Correct Answer

3. 75ml of gas A e�uses through a pin hole in

73 seconds. The same volume of  under

identical conditions e�uses in 75 seconds.

Calculate the molecular mass of A.

Watch Video Solution

SO2

1. A curve drawn at constant temperature is

called an isotherm. This shows relationship

https://dl.doubtnut.com/l/_0aTEKaH3hYPX
https://dl.doubtnut.com/l/_qgc9ImpeevwF


between

A. P and 

B. PV and V

C. P and V

D. V and 

Answer:

Watch Video Solution

1

V

1

P

https://dl.doubtnut.com/l/_qgc9ImpeevwF


2. The critical temperature of a gas is that

temperature

A. Above which it can no longer remain in

the gaseous state

B. Above which it can not be liqui�ed by

pressure

C. At which it solidi�es

D. At which volume of gas becomes zero.

Answer:

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


Watch Video Solution

3. If a gas expands at constant temperature.

A. Number of molecules of the gas

decreases

B. The kinetic energy of the molecules

decreases

C. The kinetic energy of the molecules

remain same

https://dl.doubtnut.com/l/_GmIZQBIJYjuc
https://dl.doubtnut.com/l/_Tl6rRoQLDR2O


D. The kinetic energy of the molecules

increases

Answer:

Watch Video Solution

4. The molecules of a gas A travel four times

faster than the molecules of gas B at the same

temperature. The ratio of molecular weight

 will be(MA /MB)

https://dl.doubtnut.com/l/_Tl6rRoQLDR2O
https://dl.doubtnut.com/l/_ftCnPqcfNPFI


Questions B Fill In The Blanks

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1

16

4

1

4

16

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


1. The correction term for pressure deviation is

……in the Vanderwaal equation of state.

Watch Video Solution

2. The relation between inversion temperature

and Vanderwaal’s constants b’ is _____

Watch Video Solution

a’ and

https://dl.doubtnut.com/l/_MN0lKq24d1YQ
https://dl.doubtnut.com/l/_Z5CMB6WJksVi


Questions D Write In One Or Two Sentence

3. The rate of di�usion of gas is _______to

square root of both ______ and molecular mass.

Watch Video Solution

1. Write the mathematical expression for

Boyle's law.

Watch Video Solution

https://dl.doubtnut.com/l/_TMA6bi4eHa4T
https://dl.doubtnut.com/l/_4OzTkIcmr2wh
https://dl.doubtnut.com/l/_q7Ph0QevCLtv


2. Compare the partial pressures of gases A

and B when 3 moles of A and 5 moles of B

mixed in constant volume, and  and 1

atm pressure.

Watch Video Solution

25∘
C

3. A sample of an ideal gas escapes into an

evacuated container, there is no change in the

kinetic energy of the gas. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_q7Ph0QevCLtv
https://dl.doubtnut.com/l/_17ZCO8eneziU


4. What is the change in temperature when a

compressed real gas is allowed to expand

adiabatically through a porous plug

Watch Video Solution

5. De�ne Boyle's law and Charle's law.

Watch Video Solution

https://dl.doubtnut.com/l/_Qw8LXopqju4r
https://dl.doubtnut.com/l/_jq8cIuxBDb7O


6. What is the molar volume of nitrogen at

500K and 600 atm according to ideal gas law?

Watch Video Solution

7. Give the values of R-gas constant in calories

and Joules.

Watch Video Solution

https://dl.doubtnut.com/l/_wsuIWJHoVd0O
https://dl.doubtnut.com/l/_I9ICXu1aQrKA


Questions E Explain Brie�y On The Following

8. What are the units of Vanderwaals

constants b' ?

Watch Video Solution

a' and

1. At ,  is leaked through a tiny hole

into a vessel for 20 minutes Another unknown

gas at the same T and P as that of  is leaked

through the same hole for 20 minutes. After

27∘
C H2

H2

https://dl.doubtnut.com/l/_lFzm8WoxfTuC
https://dl.doubtnut.com/l/_6z9ykrpHBqLT


e�usion of the gas, the mixture exerts a

pressure of 6 atm. The  content of the

mixture is 0.7 moles. If volume of the container

is 3 litres what is the molecular weight of

unknown gas ?

Watch Video Solution

H2

2. Calculate the pressure exerted by 5 moles of

 in one litre vessel at C using

Vanderwaal's equation. Also report the

pressure of gas if it behaves ideally in nature.

CO2 47∘

https://dl.doubtnut.com/l/_6z9ykrpHBqLT
https://dl.doubtnut.com/l/_1EVCVTAIbo5a


Given that a=3.592 atm . b = 0.0427

lit 

Watch Video Solution

lit
2
mol

− 2

mol
− 1

3. Calculate the total pressure in a 10 L

cylinder which contains 0.4 g of helium, 1.6 g

of oxygen and 1.4 g of nitrogen at C. Also

calculate the partial pressures of He gas in the

cylinder. Assume Ideal behaviour for gases. 

R = 0.082 L atm 

Watch Video Solution

27∘

k
− 1

mol
− 1

https://dl.doubtnut.com/l/_1EVCVTAIbo5a
https://dl.doubtnut.com/l/_DM4jCbjiDhWS


4. The critical constants for water are ,

218 atm and 0.0566 litre . Calculate 

b' of water

Watch Video Solution

374∘
C

mol
− 1

a' and

5. Vanderwaal's constant in litre atmosphere

per mole for carbon dioxide are a = 3.6 and b =

. Calculate the critical

temperature and critical volume of the gas. R =

0.0820 lit atm 

4.28 × 10− 2

K
− 1. Mol

− 1

https://dl.doubtnut.com/l/_DM4jCbjiDhWS
https://dl.doubtnut.com/l/_uzOCj9T4xUCL
https://dl.doubtnut.com/l/_OtPqeZmgtL8e


Watch Video Solution

https://dl.doubtnut.com/l/_OtPqeZmgtL8e

