
CHEMISTRY

BOOKS - NARENDER AVASTHI CHEMISTRY (HINGLISH)

GASEOUS STATE

Exercise

1. Which of the following statements is not correct about the three states

of matter, i.e., solid, liquids and gas?

A. Molecules of a solid possess least energy whereas those of a gas

possesss highest energy

B. The density of solids is highest whereas that of gases is lowest

C. Gases and liquids possess definite volumes

D. Molecules of a solids possess vibratory motion

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_CvkwF0qdv2Ox


Answer: c

Watch Video Solution

2. Which of the following plots does not represent Boyle's law?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CvkwF0qdv2Ox
https://dl.doubtnut.com/l/_dbESKw1i4Zni


3. A certain sample of gas has a volume of  litre measured at 

pressure and . At the same pressure but at , its volume will be

A. 0.4 litre

B. 0.8 litre

C. 27.8 litres

D. 55.6 litres

Answer: a

Watch Video Solution

0.2 1atm

0∘C 273∘C

4. Among the following curves, which is not according to Charle's law ?

A. 

https://dl.doubtnut.com/l/_dbESKw1i4Zni
https://dl.doubtnut.com/l/_4WYBvI9l8xo4
https://dl.doubtnut.com/l/_KzfFJVsFEEem


B. 

C. 

D. 

Answer: d

Watch Video Solution

5. Initial temperature of an ideal gas is  At what temperature, the

sample of neon gas would be heated to double its pressure, if the initial

volume of gas is reduced by 15%?

A. 

75∘
C.

319∘C

https://dl.doubtnut.com/l/_KzfFJVsFEEem
https://dl.doubtnut.com/l/_zFychyJ50IQV


B. 

C. 

D. 

Answer: a

Watch Video Solution

592∘C

128∘C

60∘C

6. Which is correct curve for Charle's law, when the curve is plotted at

0.821 atm pressure for 10 mole ideal gas?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_zFychyJ50IQV
https://dl.doubtnut.com/l/_5zQ6sm7J0Naa


D. 

Answer: b

Watch Video Solution

7. At constant volume, for a fixed number of moles of a gas, the pressure

of the gas increases with the rise in temperature due to

A. increase in the average molecular speed

B. decrease in rate of collision amongst molecules

C. increase in molecular attraction

D. decrease in mean free path

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_5zQ6sm7J0Naa
https://dl.doubtnut.com/l/_v740X99XbsqY
https://dl.doubtnut.com/l/_79dmRU7LycRy


8. which in not correct curve for Gay-luacc's law ?

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_79dmRU7LycRy


9. Three flasks of equal volumes contain  and  gases

respectively. They will contain equal number of molecules if :

A. the mass of all the gases is same

B. the mass of all the gas is same but temperature is different

C. temperature and pressure of all the flasks are same

D. temperature, pressure and masses same in the flasks

Answer: C

Watch Video Solution

CH4, CO2, Cl2

10. Which is incorrect curve for Boyle's law ?

A. 

https://dl.doubtnut.com/l/_X4mwV0qU0Chf
https://dl.doubtnut.com/l/_tkZk2mBKVul5


B. 

C. 

D. 

Answer: c

Watch Video Solution

11. Equal volumes of gases at the same temperature and pressure contain

equal number of particles. This statement is a direct consequence of

A. Avogadro's law

B. Charle's law

C. ideal gas equation

https://dl.doubtnut.com/l/_tkZk2mBKVul5
https://dl.doubtnut.com/l/_DVk6uho187n0


D. law of partial pressure

Answer: a

Watch Video Solution

12. A 2.24L cylinder of oxygen at 1 atm and 273 K is found to develop a

leakage. When the leakage was plugged the pressure dropped to 570 mm

of Hg. The number of moles of gas that escaped will be :

A. 0.025

B. 0.05

C. 0.075

D. 0.09

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_DVk6uho187n0
https://dl.doubtnut.com/l/_mrVznCIRl4Vk
https://dl.doubtnut.com/l/_lPZvIQoPmj9r


13. Which of the following curve is correct for an ideal gas ?

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_lPZvIQoPmj9r


14. In the equation of state of an ideal gas PV =nRT , the value of the

universal gas constant is not correct :

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

8.314 JK− 1mol − 1

0.0821  atm L mol − 1K − 1

0.8314  bar L mol − 1K − 1

2 cal mol − 1K − 1

15. 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 final volume of the gas will be:

A. 80 cc

B. 88.9 cc

0∘C

https://dl.doubtnut.com/l/_qxSLj0ZMOf2P
https://dl.doubtnut.com/l/_up42x2LPMVml


C. 66.7 cc

D. 100 cc

Answer: b

Watch Video Solution

16. 10 g of a gas at 1 atm and 273 K occupies 5 litres. The temperature at

which the volume becomes double for the same mass of gas at the same

pressure is:

A. 273 K

B. 

C. 

D. 

Answer: c

Watch Video Solution

−273∘C

273∘C

546∘C

https://dl.doubtnut.com/l/_up42x2LPMVml
https://dl.doubtnut.com/l/_kuUPXNyzcysQ


17. Which of the following curve does not represent Gay-Iusacc's law?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_kuUPXNyzcysQ
https://dl.doubtnut.com/l/_tlyJerQV9PeJ


18. Densities of two gases are in the ratio  and their temperatures are

in the ratio , then the ratio of their respective pressure is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1: 2

2: 1

1: 1

1: 2

2: 1

4: 1

19. Two separate bulbs contain ideal gas  and . The density of a gas 

is twice that of a gas . The molecular mass of  is half that of gas .

The two gases are at the same temperature. The ratio of the pressure of

 to that gas  is

A. 2

A B A

B A B

A B

https://dl.doubtnut.com/l/_VthRUvQTZsYV
https://dl.doubtnut.com/l/_dZOSS1oO3dVn


B. 

C. 4

D. 

Answer: c

Watch Video Solution

1/2

1/4

20. Volume of the air that will be expelled from a vessel of  when it

is heated from  to  at the same pressure will be

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

300cm3

27∘C 37∘C

310 cm3

290 cm3

10 cm3

37 cm3

https://dl.doubtnut.com/l/_dZOSS1oO3dVn
https://dl.doubtnut.com/l/_XkuXx5LFuYT3


21. For an ideal gas  curves at constant pressure  &  are

shown in figure, from the figure 

A. 

B. 

C. 

D. All of these

Answer: b

V − T P1 P2

P1 > P2

P1 < P2

P1 = P2

https://dl.doubtnut.com/l/_XkuXx5LFuYT3
https://dl.doubtnut.com/l/_5IHQ6b5RbEq0


Watch Video Solution

22. Two flasks A and B of 500 mL each are respectivelly filled with

 at 300 K and 1 atm. Pressure . The flasks will contain:

A. the same number of atoms

B. the same number of molecules

C. more number of moles of molecules in flask A as compared to flask

B

D. the same amount of gases

Answer: b

Watch Video Solution

O2  and SO2

23. 2.8 g of a gas at 1atm and 273K occupies a volume of 2.24 litres. The

gas can not be:

https://dl.doubtnut.com/l/_5IHQ6b5RbEq0
https://dl.doubtnut.com/l/_PcWQObkL8Bmg
https://dl.doubtnut.com/l/_MEpJaJpvGmLT


A. 

B. CO

C. 

D. 

Answer: a

Watch Video Solution

O2

N2

C2H4

24. Five grams each of the following gases at  and 750 mm pressure

are taken. Which of them will have the least volume ?

A. HF

B. HCL

C. HBr

D. HI

Answer: d

87∘C

https://dl.doubtnut.com/l/_MEpJaJpvGmLT
https://dl.doubtnut.com/l/_FXdT6TlJIwPR


Watch Video Solution

25. 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

D. 1200 mm

Answer: d

Watch Video Solution

26. At 1 atm and 273 K the density of gas, whose molecular weight is 45,

is:

https://dl.doubtnut.com/l/_FXdT6TlJIwPR
https://dl.doubtnut.com/l/_Elr32h97G8uv
https://dl.doubtnut.com/l/_fKoR2qFLSbUw


A. 44.8 g/L

B. 11.4 g/L

C. 2 g/L

D. 3 g/L

Answer: c

Watch Video Solution

27. A small bubble rises from the bottom of a lake, where the temperature

and pressure are  and , to the water's surface, where the

temperature is  and pressure is . Calculate the final volume

of the bubble if its initial volume was .

A. 14 mL

B. 12.72 mL

C. 11.31 mL

D. 15 mL

8∘C 6.0atm

25∘C 1.0atm

2mL

https://dl.doubtnut.com/l/_fKoR2qFLSbUw
https://dl.doubtnut.com/l/_rD2sJflpt1bN


Answer: b

Watch Video Solution

28. Argon is an inert gas used in light bulbs to retard the vaporization of

the filament. A certain light-bulb containing argon at 1.25 atm and 

is heated to  at constant volume. Calculate its final pressure.

A. 1.53 atm

B. 1.25 atm

C. 1.35 atm

D. 2 atm

Answer: a

Watch Video Solution

18∘C

85∘C

https://dl.doubtnut.com/l/_rD2sJflpt1bN
https://dl.doubtnut.com/l/_fjvg21BPODFa


29. Calculate the volue of  at 1 atm and 273 K required for the complete

combustion of 2.64 L of acetylene  at 1 atm and 273 K. 

A. 3.6 L

B. 1.056 L

C. 6.6 L

D. 10 L

Answer: c

Watch Video Solution

O2

(C2H2)

2C2H2(g) + 5O2(g) → 4CO2(g) + 2H2O(l)

30. The density of  is maximum at :

A. STP

B. 273 K and 2 atm

C. 546 K and 1 atm

O2(g)

https://dl.doubtnut.com/l/_5EURO7Zvi8gr
https://dl.doubtnut.com/l/_eq9tKCzhGacg


D. 546 K and 2 atm

Answer: b

Watch Video Solution

31. At  a sample of ammonia gas exerts a pressure of 5.3 atm. What

is the pressure when the volume of the gas is reduced to one-tenth of the

original value at the same temperature ?

A. 0.53 atm

B. 5.3atm

C. 53 atm

D. None of these

Answer: c

Watch Video Solution

27∘C

https://dl.doubtnut.com/l/_eq9tKCzhGacg
https://dl.doubtnut.com/l/_VWdBm9Aqs7FO
https://dl.doubtnut.com/l/_oC5it7hGgHUg


32. A certen amount of gas at  and at a pressure of 0.80 atm is kept

in a glass vessel. Suppose that the vessel can withstand a pressure of 2.0

atm. How high can you raise the temperature of the gas without bursting

the vessel?

A. 

B. 

C. 

D. None of these

Answer: b

Watch Video Solution

2.5∘C

745∘C

472∘C

500∘C

33. Which one of these graphs for an ideal gas havinga fixed amount, the

arrow indication, is incorrectly marked ?

https://dl.doubtnut.com/l/_oC5it7hGgHUg
https://dl.doubtnut.com/l/_QZRvqP2Owq8I


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_QZRvqP2Owq8I


34. The pressure of sodium vapour in a 1.0 L container is 10 torr at

. How many atoms are in the container?

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

1000∘C

9.7 × 1017

7.6 × 1019

4.2 × 1017

9.7 × 1019

35. An ideal gaseous mixture of ethane  and ethene 

occupies  litre at  . The mixture reacts completely with 

 to produce  and . Mole of fraction at  in the

mixtture is-

A. 0.6

(C2H6) (C2H4)

28 1atm 0∘C

128gmO2 CO2 H2O C2H6

https://dl.doubtnut.com/l/_f2nUpLP9tb5V
https://dl.doubtnut.com/l/_VQYe4rthHT2E


B. 0.4

C. 0.5

D. 0.8

Answer: a

Watch Video Solution

36. A certain hydrate has the formula . A quantity of 54.2 g

of the compound is heated in an oven to drive off the water. If the steam

generated exerts a pressure of 24.8 atm in a 2.0 L container at ,

calculate .

A. 2

B. 5

C. 6

D. 7

MgSO4. xH2O

120∘C

x

https://dl.doubtnut.com/l/_VQYe4rthHT2E
https://dl.doubtnut.com/l/_iVwbWGTQyMGZ


Answer: d

Watch Video Solution

37. Air entering the lungs ends up in tiny sacs called alveoli.From the

alveoli, the oxygen diffuses into the blood. The average radius of the

alveoli is 0.0050 cm and the air inside contains 14 per cent oxygen.

Assuming that the pressure in the alveoli is 1.0 atm and the temperature

is , calculate the number of oxygen molecules in one of the alveoli.

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

37∘C

6 × 1013

1024

1.7 × 1022

1.7 × 1012

https://dl.doubtnut.com/l/_iVwbWGTQyMGZ
https://dl.doubtnut.com/l/_u9AHceTQcmKn
https://dl.doubtnut.com/l/_MoKG3eNqAx85


38. Starting out on a trip into the mountains, you inflate the tires on your

automobile to a recommended pressure of  Pa on a day when

the temperature is - . You drive to the beach, where the

temperature is . Assume that the volume of the tire has increased

by 3%. What is the final pressure in the tyres?

A. 350 Pa

B. 3500 Pa

C.  Pa

D. None of these

Answer: c

Watch Video Solution

3.21 × 105

5.0∘C

28.0∘C

3.5 × 105

39. A compressed cylinder of gas contains  g of  gas at a

pressure of  Pa and a temperature of . What volume of

gas has been released into the atmosphere if the final pressure in the

1.50 × 103 N2

2.0 × 107 17.1∘C

https://dl.doubtnut.com/l/_MoKG3eNqAx85
https://dl.doubtnut.com/l/_qmNvEKHDE9r7


cylinder is  Pa ? Assume ideal behaviour and that the gas

temperature is unchanged.

A. 1264 L

B. 126 L

C. 12600 L

D. 45 L

Answer: a

Watch Video Solution

1.80 × 105

40. A high-altitude balloon is filled with  of hydrogen at a

temperature of  and a pressure of 745 torr. What is the volume of

the balloon at a height of 20 km, where the temperature is  and

the pressure is 63.1 torr?

A. 

B. 

1.41 × 104L

21∘C

−48∘C

1.274 × 105L

1.66 × 105L

https://dl.doubtnut.com/l/_qmNvEKHDE9r7
https://dl.doubtnut.com/l/_MpeLi4Sv7ZTA


C. 

D. None of these

Answer: a

Watch Video Solution

1.66 × 104L

41. The atmospheric pressure on Mars is o.61 kPa. What is the pressure in

mm Hg?

A. 0.63

B. 4.6

C. 6.3

D. 3.2

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_MpeLi4Sv7ZTA
https://dl.doubtnut.com/l/_eLEEMvoAMgKf
https://dl.doubtnut.com/l/_tumM9seTNbFH


42. The density of liquid gallium at  is 6.095 g/mL. Because of its

wide liquid range (30 to ), gallium is used as a barometer fluid at

high temperature. What height (in cm) of gallium will be observed on a

day when the mercury barometer reads 740 torr?  (The density of

mercury is 13.6 g/mL.)

A. 322

B. 285

C. 165

D. 210

Answer: c

Watch Video Solution

30∘C

2400∘C

43. A weather balloon is inflated with helium. The balloon has a volume of

100  and it must be inflated to pressure of 0.10 atm. If 50 L gasm3

https://dl.doubtnut.com/l/_tumM9seTNbFH
https://dl.doubtnut.com/l/_w8FbtLLeIdF4


cylinders of helium at a pressure of 100 atm are used, how many cylinders

are needed? Assume that the temperature is constant.

A. 2

B. 3

C. 4

D. 1

Answer: a

Watch Video Solution

44. A balloon contains 14.0 L of air at 760 torr. What will be the volume of

the balloon when it is taken to a depth of 10 ft. in a swimming pool?

Assume that the temperature of the air and water are equal. (density :

Hg=13.6g/mL.)

A. 11

B. 11.3

https://dl.doubtnut.com/l/_w8FbtLLeIdF4
https://dl.doubtnut.com/l/_GojrJROiLiKM


C. 10

D. 10.8

Answer: d

Watch Video Solution

45. A 0.50 L container is ocupied by nitrogen at a pressure of 800 torr and

a temperature of . The container can only withstand a pressure of 3.0

atm. What is the highest temperature  to which the container may

be heated?

A. 505

B. 450

C. 625

D. 560

Answer: a

W t h Vid S l ti

0∘C

( ∘C)

https://dl.doubtnut.com/l/_GojrJROiLiKM
https://dl.doubtnut.com/l/_LaGuaLEwgRrH


Watch Video Solution

46. Equal volumes of oxygen gas and a second gas weigh 1.00 and 2.375

grams respectively under the same experimental conditions. Which of the

following is the unknown gas?

A. NO

B. 

C. 

D. CO

Answer: c

Watch Video Solution

SO2

CS2

47. A high altitude balloon contains 6.81 g of helium in

 Assuming ideal gas behaviour, how many1.16 × 104  L at − 23∘C.

https://dl.doubtnut.com/l/_LaGuaLEwgRrH
https://dl.doubtnut.com/l/_Rye5u26DH0dI
https://dl.doubtnut.com/l/_7Qt4CD7BsbIs


grams of helium would have to be added to increase the pressure to

 atm?

A. 1.27 g

B. 1.58 g

C. 2.68 g

D. 2.23 g

Answer: d

Watch Video Solution

4.0 × 10− 3

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

The final 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

CO2

https://dl.doubtnut.com/l/_7Qt4CD7BsbIs
https://dl.doubtnut.com/l/_Mk41gPNxbu1A


D. 24.6

Answer: b

Watch Video Solution

49. For a closed container containing 10 moles of an ideal gas, at

constant pressure of  atm, which graph correctly represent, variation

of log V us log T where volume is in litre and temp. in kelvin :

A. 

B. 

C. 

0.82

https://dl.doubtnut.com/l/_Mk41gPNxbu1A
https://dl.doubtnut.com/l/_8PubBVYWvQ7M


D. 

Answer: a

Watch Video Solution

50. The intercept on y-axis and slope of curve plotted between P/T vs. T 

( For an ideal gas having 10 moles in a closed rigid container of volume

8.21 L. (P= Pressure in atm and T = Temp. in K,  are

respectively :

A. 0.01, 0

B. 0.1, 0

C. 0.1, 1

D. 10, 1

Answer: b

log10 2 = 0.30))

https://dl.doubtnut.com/l/_8PubBVYWvQ7M
https://dl.doubtnut.com/l/_GZiYkXVsnQnV


Watch Video Solution

51. 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. 9.5 m

C. 953 m

D.  m

Answer: d

Watch Video Solution

9.53 × 104

52. The density of gas  is twice that of 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

https://dl.doubtnut.com/l/_GZiYkXVsnQnV
https://dl.doubtnut.com/l/_Uuk95ZRX5fhW
https://dl.doubtnut.com/l/_DOrram8xDPaf


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1: 6

1: 1

4: 1

1: 4

53. Two inflated 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 find the

https://dl.doubtnut.com/l/_DOrram8xDPaf
https://dl.doubtnut.com/l/_ASNVGC2uF043


balloon which will burst first on gradual heating. 

A. inner balloon

B. outer balloon

C. both simultaneously

D. unpredictable

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_ASNVGC2uF043
https://dl.doubtnut.com/l/_hDYQKNHbcP9V


54. An open flask containing air is heated from  to . What

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

kept constant ?

A. 80

B. 40

C. 60

D. 20

Answer:

Watch Video Solution

300K 500K

55. An open flask containing air is heated from  to . What

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

kept constant ?

A. 80

300K 500K

https://dl.doubtnut.com/l/_hDYQKNHbcP9V
https://dl.doubtnut.com/l/_1czM6pTA5ZiQ


B. 40

C. 60

D. 20

Answer: b

Watch Video Solution

56. The value of universal gas constant R depends on :

A. temperature of gas

B. volume of gas

C. number of moles of gas

D. units of volume and pressure

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_1czM6pTA5ZiQ
https://dl.doubtnut.com/l/_Dav2ldKQQ0Zs
https://dl.doubtnut.com/l/_0g4VUCYrCdHU


57. A manometer attached to a flask contains with ammonia gas have no

difference in mercury level initially as shown in diagram. After sparking

into the flask, ammonia is partially dissociated as

 now it have difference of 6 cm in

mercury level in two columns, what is partial pressure of  at

equilibrium? 

A. 9 cm Hg

B. 18 cm Hg

C. 27 cm Hg

D. None of these

2NH3  (g) → N2  (g) + 3H2   (g)

H2  (g)

https://dl.doubtnut.com/l/_0g4VUCYrCdHU


Answer: a

Watch Video Solution

58. An ideal gas is collected by downward displacement of water. Select

the correct expression for  according to the diagram 

: 


A. 

B. 

C. 

D. 

Pgas

[dHg = 13.6g/cm3]

Pgas = Patm − [aq. Tension + ]
h

13.6

Pgas = Patm − hdg

Pgas = Patm + hdg

Pgas = Patm − aq. Tension +
h

13.6

https://dl.doubtnut.com/l/_0g4VUCYrCdHU
https://dl.doubtnut.com/l/_gwXN8QTG4uR3


Answer: a

Watch Video Solution

59. A bubble of gas released at the bottom of a lake increases to four

times its original volume when it reaches the surface. Assuming that

atmospheric pressure is equivalent to the pressure exerted by a column

of water 10 m high, what is the depth of the lake?

A. 20 m

B. 10 m

C. 30 m

D. 40 m

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_gwXN8QTG4uR3
https://dl.doubtnut.com/l/_iUy5jNQhWckf


60. Calculate the number of moles of gas present in the container of

volume 10 L at 300 K, if the manometer containing glycerine shows 5 m

difference in level as shown diagram. 

(Given : ) 


A. 0.94 mole

B. 0.49 mole

C. 0.64 mole

D. none of these

dglycerin = 2.72g/mL,  dmercury = 13.6g/mL

https://dl.doubtnut.com/l/_ZFrJMoC2pJwU


Answer: a

Watch Video Solution

61. A rigid vessel of volume  containing  at  and a

pressure of  Pa is connected to a second rigid vessel of volume

0.75  containing Ar at  at a pressure of  Pa. A value

separating the two vessels is opened and both are cooled to a

temperature of . What is the final pressure in the vessels?

A. 

B. 

C. 4840 pa

D. 

Answer: d

Watch Video Solution

0.50m3 H2 20.5∘C

611 × 103

m3 31.2∘C 433 × 103

14.5∘C

2 × 105

3.22 × 105  Pa

4.84 × 105  Pa

https://dl.doubtnut.com/l/_ZFrJMoC2pJwU
https://dl.doubtnut.com/l/_xPFCGwYkz6aM
https://dl.doubtnut.com/l/_lUUep7oSjcae


62. Two glass bulbs A and B are connected by a very small tube having a

stop cock. Bulb A has a volume of 100  and contained the gas, while

bulb B was empty. On opening th stop cock. The pressure fell down to

40%. The volume of the bulb B must be:

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

cm3

100cm3

200cm3

250cm3

400cm3

63. A mixture of  and  occupied a certain volume at 80 mm Hg.

The mixture was completely burnt to  and . When the

pressure of  was found to be 230 mm Hg at the same temperature

and volume, the mole fraction of  in the mixture is :

C2H2 C3H8

CO2 H2O(l)

Co2

CO3H8

https://dl.doubtnut.com/l/_lUUep7oSjcae
https://dl.doubtnut.com/l/_imjOZI7ZZx1Q


A. 0.125

B. 0.875

C. 0.6

D. 0.8

Answer: b

Watch Video Solution

64. The total pressure of a mixture of oxygen and hydrogen is 1.0 atm. The

mixture is ignited and the water is removed. The remaining gas is pure

hydrogen and exerts a pressure of 0.40 atm when measured at the same

values of T and V as the original mixture. What was the composition of

the original mixture in mole fraction ?

A. 

B. 

C. 

xo2 = 0.2, xH2 = 0.8

xo2 = 0.4, xH2 = 0.6

xo2 = 0.6, xH2 = 0.4

https://dl.doubtnut.com/l/_imjOZI7ZZx1Q
https://dl.doubtnut.com/l/_YoRb9jfL8hvV


D. 

Answer: a

Watch Video Solution

xo2 = 0.8, xH2 = 0.2

65. Two closed vessel A and B of equal volume of 8.21 L are connected by a

narrow tube of negligible volume with open valve. The left hand side

container is found to contain 3 mole  and 2 mole of He at 400 K.

What is the partial pressure of He in vessel B at 400 K?

A. 2.4 atm

B. 8 atm

C. 12atm

D. None of these

Answer: b

Watch Video Solution

CO2

https://dl.doubtnut.com/l/_YoRb9jfL8hvV
https://dl.doubtnut.com/l/_APrG7dSS4HDB


66. At STP a contains has 1 mole of  2 mole  3 mole  and 4 mole 

. Without changing total pressure if 2 mole of  is removed, the

partial pressure of  will be decreased by

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

H2 Ne, O2

N2 O2

O2

26 %

40 %

58.33 %

66.66 %

67.  was collected over liquid water at 300 K and 1 atm.If

vapour pressure of  is 30 torr then moles of  in moist gas

mixture is :

A. 0.39

821mLN2(g)

H2O N2(g)

https://dl.doubtnut.com/l/_CzBPO7gmKnYt
https://dl.doubtnut.com/l/_nuiHvobhMpRK


B. 0.032

C. 0.96

D. 0.0013

Answer: b

Watch Video Solution

68. Let P and  be the partial pressure of  and vapour pressure

of  respectively. Then the % relative humidity is given by:

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

Ps H2O(g)

H2O(l)

× 100
Ps + P

Ps

× 100
P

Ps

× 100
Ps

P

(P + Ps) × 100

https://dl.doubtnut.com/l/_nuiHvobhMpRK
https://dl.doubtnut.com/l/_xE9bTD3ylR2d


69. The vapour pressure of water at  is 355 mm of Hg. 1 L vessel

contains  at , which is saturated with water and the total

pressure being 760 mm of Hg. The contents of the vessel were pumped

into 0.3 L vessel at the same temperature. What is the partial presure of

?

A. 1350 Hg

B. 2178.3 Hg

C. 121.5 Hg

D. 355 Hg

Answer: a

Watch Video Solution

80∘C

O2 80∘C

O2

70. Which of the following gaseous mixture does not follow Dalton's law

of partial pressure?

https://dl.doubtnut.com/l/_xE9bTD3ylR2d
https://dl.doubtnut.com/l/_5Ly0gFOQTbMx
https://dl.doubtnut.com/l/_i3H45DWdI1bC


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

SO2 and Cl2

CO2 and N2

CO and CO2

CO and N2

71. Equal masses of methane and oxygen are mixed in an empty container

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

A. 

B. 

C. 

D. 

Answer: c

25∘C

2

3

×
1

3
273
298

1

3

1

2

https://dl.doubtnut.com/l/_i3H45DWdI1bC
https://dl.doubtnut.com/l/_8RrkKn8Ni1vC


Watch Video Solution

72. A box of 1 L capacity is divided into two equal compartments by a thin

partition which are filled with 2g  and 16 g  respectively. The

pressure in each compartment is reorded as P atm. The total pressure

when partition is removed will be:

A. P

B. 2P

C. 

D. 

Answer: a

Watch Video Solution

H2 CH4

P /2

P /4

73. If  of water is introduced into a  flask to  how

many moles of water are in the vapour phase when equilibrium is

10− 4dm3 1.0dm3 300K

https://dl.doubtnut.com/l/_8RrkKn8Ni1vC
https://dl.doubtnut.com/l/_yRm8kziX8BM5
https://dl.doubtnut.com/l/_uSX4HiDATKv3


established ? (Given vapour pressure of  at  is 

 .

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

H2O 300K

3170PaR = 8.314JK − 1mol− 1)

1.27 × 10− 3mole

5.56 × 10− 3mole

1.53 × 10− 2mole

4.46 × 10− 2mole

74. Dalton's law of partial pressures is not applicable to

A.  and  mixture

B.  and  mixture

C.  and  mixture

D. none of these

H2 N2

H2 Cl2

H2 CO2

https://dl.doubtnut.com/l/_uSX4HiDATKv3
https://dl.doubtnut.com/l/_jrpoz1y7PhS8


Answer: b

Watch Video Solution

75. 56 g of nitrogen and 96 g of oxygen are mixed isothermaly and at a

total pressure of 10 atm. The partial pressures of oxygen and nitrogen (in

atm) are respectively :

A. 4,6

B. 5,5

C. 2,8

D. 6,4

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_jrpoz1y7PhS8
https://dl.doubtnut.com/l/_2soe98IiIP3N


76. The closed containers of the same capacity and at the same

temperature are filled with 44 g of  in one and 44 g of  in the

other . If the pressure of carbon dioxide in the second container is 1 atm ,

then pressure of hydrogen in the first container would be :

A. 1 atm

B. 10 atm

C. 22 atm

D. 44 atm

Answer: c

Watch Video Solution

H2 CO2

77. A jar contains a gas and a few drops of water at  The pressure in

the jar is  of Hg The temperature of the jar is reduced by  The

vapour pressure of water at two temperatures are 300 and 25 mm of Hg

Calculate the new pressure in the jar .

TK

830mm 1 %

https://dl.doubtnut.com/l/_MrIPacuZPBaa
https://dl.doubtnut.com/l/_yHZmDre0RChl


A. 792 mm of Hg

B. 817 mm of Hg

C. 800 mm of Hg

D. 840 mm of Hg

Answer: b

Watch Video Solution

78.  and  gases are filled in ratio of 1 : 3 by mass in a closed

container of 3 L at temperature of . The partial pressure of  is

0.60 atm, the concentration of  would be

A. 0.36

B. 0.036

C. 3.6

D. 36

O2 SO2

27∘C O2

SO2

https://dl.doubtnut.com/l/_yHZmDre0RChl
https://dl.doubtnut.com/l/_X6uLG5IYTZLw


Answer: b

Watch Video Solution

79. A gaseous mixture contains three gaseous  and  with a total

number of moles of 10 and total pressure of . The partial pressure

of  and  are  and  atm respectively and if  has molecular

weight of . Then, the weight of  present in the mixture will be 

A. 8 g

B. 12 g

C. 3 g

D. 6 g

Answer: b

Watch Video Solution

A, B C

10atm

A B 3atm 1 C

2g/mol C :

https://dl.doubtnut.com/l/_X6uLG5IYTZLw
https://dl.doubtnut.com/l/_hyFaw7VjAktG


80. A rigid container contains 5 mole  gas at some pressure and

temperature. The gas has been allowed to escape by simple process from

the container due to which pressure of the gas becomes half of its initial

pressure and temperature become  of its initial. The mass of gas

remaining is :

A. 7.5 g

B. 1.5 g

C. 2.5 g

D. 3.5 g

Answer: a

Watch Video Solution

H2

(2/3)rd

81. Pressure of 1 g ideal gas X at 300 K is 2 atm. When 2 g of another gas Y

is introduced in the same vessel at same temperature, the pressure

https://dl.doubtnut.com/l/_PyWrDzfT5jRn
https://dl.doubtnut.com/l/_9LqLNb5MYZBC


become 3 atm. The correct relationship between molar mass of X and Y is

:

A. 

B. 

C. 

D. None of these

Answer: b

Watch Video Solution

MY = 2MX

MY = 4MX

MX = 4MY

82. Dry ice is solid carbon dioxide. A 0.050 g sample of dry ice is placed in

an evacuated 4.6 L vessel at . Calculate the pressure inside the

vessel after all the dry has been converted to  gas.

A. 6.14 atm

B. 0.614 atm

C. 0.0614 atm

30∘C

CO2

https://dl.doubtnut.com/l/_9LqLNb5MYZBC
https://dl.doubtnut.com/l/_NWYAOPBX8VUv


D.  atm

Answer: d

Watch Video Solution

6.14 × 10− 3

83. A mixture of helium of neon gases is collected over water at 

and 745 mmHg. If the partial pressure of helium is 368 mmHg, what is the

partial pressure of neon?

A. 348.7 mmHg

B. 377 mmHg

C. 384.7 mmHg

D. none of these

Answer: a

Watch Video Solution

28.0∘C

https://dl.doubtnut.com/l/_NWYAOPBX8VUv
https://dl.doubtnut.com/l/_4TikjbwaNm64
https://dl.doubtnut.com/l/_ZOTEEbhevAYn


84.  


Consider the following apparatus. Calculate the partical pressure of He

after opening the valve. The temperature is remain constant at 

A. 0.164 atm

B. 1.64 atm

C. 0.328 atm

D. 1 atm

Answer: a

Watch Video Solution

16∘C

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


85. Oxygen gas generated by the decomposition of potassium chlorate is

collected. The volume of oxygen collected at  and atmospheric

pressure of  is . Calculate the mass  in grams  of

oxygen gas obtained. The pressure of water vapour at  is 

.

A. 1.36 g

B. 1.52 g

C. 0.163 g

D. 1.63 g

Answer: c

Watch Video Solution

24∘C

760mmHg 128mL ( )

24∘C

22.4mmHg

86. The quantity  represents the ( Boltzmann constant)

A. number of particles of the gas

PV

kBT
kB :

https://dl.doubtnut.com/l/_EyEYWGXLyxJG
https://dl.doubtnut.com/l/_fI2S9ok5S76W


B. mass of the gas

C. number of moles of the gas

D. translation energy of the gas

Answer: a

Watch Video Solution

87. Which of the following statements about kinetic energy (K.E.) is true?

A. All objects moving with the same velocity have the same K.E.

B. The K.E. of a body will quadruple if its velocity doubles

C. As the velocity of a body increases, its K.E. decreases

D. The K.E. of a body is independent of its mass

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_fI2S9ok5S76W
https://dl.doubtnut.com/l/_CpE8oVrN34fz
https://dl.doubtnut.com/l/_yTNIkyQZkcPt


88. The Ne atom has 10 times the mass of  molecule. Which of the

following statements is true? 

I. At  both of them have the same kinetic energy. 


II. Ten moles of  would have the same volume as 1 mole of Ne at same

temp. and pressure. 

III. One mole of Ne exerts the same pressure as one mole of  at STP. 


IV. A  molecule travels 10 times faster than Ne atom at same

temperature. 

V. At STP, one litre of Ne has 10 times the density of 1 litre of 

A. II, IV, V

B. I, III, V

C. I, II, III

D. I, II

Answer: b

Watch Video Solution

H2

25∘C

H2

H2

H2

H2.

https://dl.doubtnut.com/l/_yTNIkyQZkcPt
https://dl.doubtnut.com/l/_KQYTrRCj2trz


89. Which of the following is NOT a postulate of the kinetic molecular

theory of gases?

A. The gas molecules possess a volume that is negligibly small

compared to the container

B. The pressure and volume of a gas are inversely related

C. Gases consist of discrete particles that are in constant chaotic

motion

D. The average kinetic energy of the molecules is directly proportional

to the absoute temperature

Answer: B

Watch Video Solution

90. Which one of the following relationships when graphed does not give

a straight line for helium gas? 

I. K.E. and T at constant pressure and volume 

https://dl.doubtnut.com/l/_KQYTrRCj2trz
https://dl.doubtnut.com/l/_2lcknWJw2Lmk


II. P v/s V at constant temperature for a constant mass 

III. V v/s 1/T at constant pressure for a constant mass

A. II

B. II and III

C. III

D. I

Answer: b

Watch Video Solution

91. Consider Three one -litre flasks labeled A,B and C filled with the gases

 and  respectively, each at 1 atm and 273 K. In which flask

do the molecules have the highest average kinetic energy?

A. Flask C

B. All are the same

C. Flask A

NO, NO2, N2O,

https://dl.doubtnut.com/l/_2lcknWJw2Lmk
https://dl.doubtnut.com/l/_QwlIVkkTF4q0


D. None

Answer: b

Watch Video Solution

92. Which of the following statements is false?

A. The product of pressure and volume of fixed amount of a gas is

independent of temperature.

B. Molecules of different gasses have the same kinetic energy at a

given temperature.

C. The gas equation is not valid at high pressure and low temperature.

D. The gas constant per molecule is known as Boltzmann's constant.

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_QwlIVkkTF4q0
https://dl.doubtnut.com/l/_ktgKyHHjXz3s
https://dl.doubtnut.com/l/_G7vuX8mWm1VX


93. Which is not correct in terms of kinetic theory of gases?

A. Gaseous particles are considered as point mass.

B. The gaseous molecules are in random motion.

C. When gaseous molecules collide, they lose energy.

D. When the gas is heated, the molecules moves faster.

Answer: c

Watch Video Solution

94. Two flasks A and B have equal volumes. A is maintained at 300 K and B

at 600 K. A contains  gas, B has an equal mass of  gas. Find the

ratio of total K.E. of gases in flask A to that of B.

A. 

B. 

C. 

H2 CO2

1: 2

11: 1

33: 2

https://dl.doubtnut.com/l/_G7vuX8mWm1VX
https://dl.doubtnut.com/l/_tV3psgzbO6vn


D. 

Answer: b

Watch Video Solution

55: 7

95. Kinetic energy and pressure of a gas of unit volume are related as:

A. 

B. 

C. 

D. P=2E

Answer: a

Watch Video Solution

P = E
2

3

P = E
3

2

P =
E

2

https://dl.doubtnut.com/l/_tV3psgzbO6vn
https://dl.doubtnut.com/l/_rE5amaTnqItt


96. Two flask A and B of equal volumes maintained at temperature 

and  contain equal mass of  and  respectively. What is

the ratio of total translational kinetic energy of gas in flask A to that of

flask B ?

A. 

B. 

C. 

D. None of these

Answer: b

Watch Video Solution

300K

700K He(g) N2(g)

1: 3

3: 1

3: 49

97. Which of the following change is observed occurs when a substance X

is converted from liquid to vapour phase at the standard boiling point? 

I. Potential energy of the system cecreases 

https://dl.doubtnut.com/l/_JEQ1JbtMLqFf
https://dl.doubtnut.com/l/_KzLIsIE3x7qv


II. The distance between molecules increases 

III.The average kinetic energy of the molecules in both phases are equal

A. I only

B. II only

C. III only

D. II and III only

Answer: d

Watch Video Solution

98. A mixture of Ne and Ar kept in a closed vessel at 250 K has a total

K.E.=3 kJ. The total mass of Ne and Ar is 30 g. Find mass % of Ne in

gaseous mixture at 250 K.

A. 61.63

B. 38.37

C. 0.5

https://dl.doubtnut.com/l/_KzLIsIE3x7qv
https://dl.doubtnut.com/l/_a3dcupz09Xdt


D. 28.3

Answer: d

Watch Video Solution

99. In two vessels of 1 litre each at athe same temperature 1g of  and

1g of  are taken. For these gases:

A.  values will be same

B. Kinetic energy per mol will be same

C. Total kinetic energy will same

D. Pressure will be same

Answer: b

Watch Video Solution

H2

CH4

Vrms

https://dl.doubtnut.com/l/_a3dcupz09Xdt
https://dl.doubtnut.com/l/_IZSaSF9W1zVW


100. Four particles have speed  and 5 cm/s respectively Their 

speed is .

A. 3.5 cm/s

B. (27/2) cm/s

C.  cm/s

D.  cm/s

Answer: d

Watch Video Solution

2, 3, 4 RMS

√54

√54/2

101. A gaseous mixture contains 4 molecules with a velocity of 6 cm 

,5 molecules with a velocity of 2 cm  and 10 molecules with a

velocity of 3 cm . What is the rms speed of the gas:

A. 2.5 cm 

B. 1.9 cm 

sec− 1

sec− 1

sec− 1

sec− 1

sec− 1

https://dl.doubtnut.com/l/_Wy8CvKwGK5Pg
https://dl.doubtnut.com/l/_TBUZKGFoDDlO


C. 3.6 cm 

D. 4.6 cm 

Answer: c

Watch Video Solution

sec− 1

sec− 1

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

that of  at  is

A. 4

B. 2

C. 1

D. 

Answer: c

Watch Video Solution

H2 50K

O2 800K

1/4

https://dl.doubtnut.com/l/_TBUZKGFoDDlO
https://dl.doubtnut.com/l/_L6acZPGlb0RY
https://dl.doubtnut.com/l/_wXtBzDowIX1D


103. If  represent the speeds on 

molecules, then the root mean square speed is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

C1, C2, C3…. . n1, n2, n3…. .

√
n1C

2
1 + n2C

2
2 + n3C

2
3 + ...

n1 + n2 + n3 + ...

⎷

(n1 + n2 + n3 + ...)2

n1C
2
1 + n2C

2
2 + n3C

2
3 + ...

√ + +
(n1C1)

n1

(n2C2)

n2

(n3C3)

n3

√
(n1C1 + n2C2 + n2C3 + ...)

2

n1 + n2 + n3 + ...

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

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

A. 

B. 

C. 

√5

TH2
= TN2

TH2
> TN2

TH2
< TN2

https://dl.doubtnut.com/l/_wXtBzDowIX1D
https://dl.doubtnut.com/l/_CjV2LIjw0K4e


D. 

Answer: c

Watch Video Solution

TH2 = √7TN2

105. At a definit temperature (T), the distribution of speeds is given by the

curve. In the curve points A, B and C indicates the speeds corresponding

to : 

A. most probable, average and root mean square speeds

B. average, root mean square and most probable speeds

https://dl.doubtnut.com/l/_CjV2LIjw0K4e
https://dl.doubtnut.com/l/_EnXb00P5FauF


C. root mean square, average and most probable speeds

D. most probable, root mean square and average speeds

Answer: a

Watch Video Solution

106. The most probable speed of 8 g of  is . Average kinetic

energy (neglect rotational and vibrational energy ) of  gas is :

A. 480 J

B. 240 J

C. 120 J

D. none of these

Answer: b

Watch Video Solution

H2 200ms− 1

H2

https://dl.doubtnut.com/l/_EnXb00P5FauF
https://dl.doubtnut.com/l/_JBSYcnJygiir
https://dl.doubtnut.com/l/_JKiKySfuzoTo


107. At what temperature will average speed of the molecules of the

second member of the series  be the same to that of  at 

?

A. 259.4 K

B. 400 K

C. 532.4 K

D. None of these

Answer: c

Watch Video Solution

CnH2n Cl2 627∘C

108. If the  is  at  then calculate the molar mass of gas in

kilogram.

A. 0.02 kg/mol

B. 0.001 kg/mol

vrms 30R1 / 2 27∘C

https://dl.doubtnut.com/l/_JKiKySfuzoTo
https://dl.doubtnut.com/l/_k2TqSZwx4JYo


C. 0.003 kg/mol

D. 1 kg/mol

Answer: d

Watch Video Solution

109.  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 .

A. 20 Pa

B. 

C. 

D. 

Answer: b

Watch Video Solution

6 × 1022 10− 34kg

100m/s

2 × 104Pa

2 × 105Pa

2 × 107Pa

https://dl.doubtnut.com/l/_k2TqSZwx4JYo
https://dl.doubtnut.com/l/_Kf1u30BPsIcZ


110. At what temperature will most probable speed of the molecules of

the second member of homologous series  be the same as that

of  at .

A. 

B. 

C. 

D. None of these

Answer: c

Watch Video Solution

CnH2n− 2

SO2 527∘C

500∘C

727∘C

227∘C

111. The root mean square speed of 8 g of He is 300 . Total kinetic

energy of He gas is :

A. 120 J

ms− 1

https://dl.doubtnut.com/l/_Kf1u30BPsIcZ
https://dl.doubtnut.com/l/_0W5qARhVTFAQ
https://dl.doubtnut.com/l/_z8zZzRoN9ECr


B. 240 J

C. 360 J

D. None of these

Answer: c

Watch Video Solution

112. If  and  are the temperatures at which the 

of oxygen gas are all equal to 1500 m/s then the correct statement is :

A. 

B. 

C. 

D. None of these

Answer: b

Watch Video Solution

T1, T2 T3 urms, uaverage, ump

T1 > T2 > T3

T1 < T2 < T3

T1 = T2 = T3

https://dl.doubtnut.com/l/_z8zZzRoN9ECr
https://dl.doubtnut.com/l/_H973LYSqfBCC


113. The density of a gas filled in electric lamp is  . After the

lamp has been switched on, the pressure in it increases from  Pa

to  Pa. What is increases in  ?

A. 100

B. 200

C. 300

D. None of these

Answer: b

Watch Video Solution

0.75kg/m3

4 × 104

9 × 104 urms

114. The root mean square speed of an ideal gas at constant pressure

varies with density d as .

A. d2

https://dl.doubtnut.com/l/_H973LYSqfBCC
https://dl.doubtnut.com/l/_KBvXIWoSSxJu
https://dl.doubtnut.com/l/_J23bk6VQGUXc


B. d

C. 

D. 

Answer: d

Watch Video Solution

√d

1/√d

115. The ratio among most probable velocity, mean velocity and root mean

velocity is given by

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

1: 2: 3

1: √2: √3

√2: √3:√8/π

√2:√8/π : √3

https://dl.doubtnut.com/l/_J23bk6VQGUXc
https://dl.doubtnut.com/l/_y9nSceLunDcs


116. The average speed at temperature  of  is 

. What is the value of T ?

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

T ∘C CH4(g)

√ × 103ms− 128

88

240.55∘C

−32.45∘C

3000∘C

−24.055∘C

117. At what temperature most probable speed of  molecule have the

same value as root mean square speed of  molecules at 300 K?

A. 150 K

B. 600 K

SO2

O2

https://dl.doubtnut.com/l/_y9nSceLunDcs
https://dl.doubtnut.com/l/_sF760YeBvSYG
https://dl.doubtnut.com/l/_dhImUBzYtQyY


C. 750 K

D. 900 K

Answer: d

Watch Video Solution

118. The  speed of  molecules in a gas in . If the temperature is

doubled and the nitrogen molecules dissociate into nitrogen atom, the

 speed becomes

A. u/2

B. 2u

C. 4u

D. 14u

Answer: b

Watch Video Solution

rms N2 u

rms

https://dl.doubtnut.com/l/_dhImUBzYtQyY
https://dl.doubtnut.com/l/_5v0VO8mjoFaM


119. The rate of diffusion of a gas is proportional to

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

P

√d

P

d

√
P

d

√P

d

120. At constant volume and temperature conditions, the rates of

diffusion  and  of gases A and B having densities  and  are

related by the expression :

A. 

B. 

rA rB PA PB

rA = rB. (pA /pB)2

rA = rB(pA /pB)1 / 2

https://dl.doubtnut.com/l/_5v0VO8mjoFaM
https://dl.doubtnut.com/l/_JMhnizd76oon
https://dl.doubtnut.com/l/_w86f5Se0AYX0


C. 

D. 

Answer: b

Watch Video Solution

rA = (rB. pA /pB)1 / 2

rA = rB(pA /pB)1 / 2

121. What is the ratio of diffusion rate of oxygen to hydrogen?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

1: 4

4: 1

1: 8

8: 1

https://dl.doubtnut.com/l/_w86f5Se0AYX0
https://dl.doubtnut.com/l/_UbHTdLsOQzK6


122. The molecular weight of a gas which diffuses through a porous plug

at  of the speed of hydrogen under identical condition is:

A. 27

B. 72

C. 36

D. 48

Answer: b

Watch Video Solution

1/6th

123.  of  gas effuses through a hole in a container in . The time

taken for the effusion of the same volume of the gas specified below,

under identical conditions, is

A. 10 sec : He

B. 20 sec : 

XmL H2 5s

O2

https://dl.doubtnut.com/l/_u5ECEEUbcL9J
https://dl.doubtnut.com/l/_NyW3UbYA6lgs


C. 25 sec : CO

D. 55 sec : 

Answer: b

Watch Video Solution

CO2

124. At identical temperature and pressure the rate of diffusion of

hydrogen gas is  times that of a hydrocarbon having molecular

formula  What is the value of n ? .

A. 1

B. 4

C. 3

D. 8

Answer: b

Watch Video Solution

3√3

CnH2n−n

https://dl.doubtnut.com/l/_NyW3UbYA6lgs
https://dl.doubtnut.com/l/_GGxwWEsOHn8y


125. Calculate relative rate of effusion of  to  from a container

container containing  and  in 3 :2 mass ratio.

A. 

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

O2 CH4

O2 CH4

3√2

4

3

4√2

3

2√2

126. Calculate relative rates of effusion of  to  in the mixture

obtained by effusing out a mixture with initial molar ratio  for

three effusing steps.

A. 

SO2 CH4

=
nSO2

nCH4

8

1

2: 1

https://dl.doubtnut.com/l/_GGxwWEsOHn8y
https://dl.doubtnut.com/l/_VNOLMGFF5Dog
https://dl.doubtnut.com/l/_RkpHVIs4eLSk


B. 

C. 

D. none of these

Answer: c

Watch Video Solution

1: 4

1: 2

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

calculate the molar ratio of gases effusing 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: 3

https://dl.doubtnut.com/l/_RkpHVIs4eLSk
https://dl.doubtnut.com/l/_XmARryZKfLbq


128. 80 mL of  takes 2 minutes to pass through the hole. What volume

of  will pass through the hole in 3 minute?

A.  mL

B.  mL

C.  mL

D. None of these

Answer: a

Watch Video Solution

O2

SO2

120

√2

120 × √2

12

√2

129. When two cotton plugs, one moistened with ammonia and the other

with hydrochloric acid, are sumulataneously inserted into opposite ends

of a glass tube 87.0 cm long, a white ring of  forms where gaseous

 and gaseous HCl first come into contact. 


NH4Cl

NH3

https://dl.doubtnut.com/l/_XmARryZKfLbq
https://dl.doubtnut.com/l/_Wt95PxkAKwbj
https://dl.doubtnut.com/l/_oXcERcKuwPij


 


At what distance from the ammonis-moistened plug does this occur?

A. 51.7 cm from  end

B. 51.7 cm from HCl end

C. 43.5 at mid point

D. None of these

Answer: a

Watch Video Solution

NH3(g) + HCl(g) → NH4Cl(s)

NH3

130. 4 gm of sulphur dioxide gas diffuses from a container in 8 min. Mass

of helium gas diffusing from the same container over the same time

interval is :

A. 0.5 g

B. 1 g

C. 2 g

https://dl.doubtnut.com/l/_oXcERcKuwPij
https://dl.doubtnut.com/l/_MVYxf2BCtftr


D. None of these

Answer: b

Watch Video Solution

131. Under identical conditions of pressure and temperature, 4 L of

gaseous moxture (  and ) effuses through a hole in 5 min whereas

4 L of a gas X of molecular mass 36 takes to 10 min to effuse through the

same hole. The mole ratio of  in the mixture is:

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

H2 CH4

H2 :CH4

1: 2

2: 1

2: 3

1: 1

https://dl.doubtnut.com/l/_MVYxf2BCtftr
https://dl.doubtnut.com/l/_uPbLlAqeza3e


132. A ballon weighing  is filled with  of helium at 

pressure and . What will be its pay load if it displaced  of air

?

A. 4373 kg

B. 4423 kg

C. 5793 kg

D. none of these

Answer: a

Watch Video Solution

50kg 685kg 1atm

25∘C 5108kg

133. According to the law of equipartition of energy, the energy

associated with each degree of freedom is :

A. 

B. 

KBT
1

3

KBT
1

2

https://dl.doubtnut.com/l/_JVxedoEyGesi
https://dl.doubtnut.com/l/_JJuguooeF77F


C. 

D. 

Answer: b

Watch Video Solution

KBT

KBT
3

2

134. Calculate  (ratio of  and ) for triatomic linear gas at high

temperature. Assume that the contribution of vibrational degree of

freedom is 75% :

A. 1.222

B. 1.121

C. 1.18

D. 1.33

Answer: c

Watch Video Solution

γ Cp Cv

https://dl.doubtnut.com/l/_JJuguooeF77F
https://dl.doubtnut.com/l/_D6BOWvEehmum


135. If one mole each of a monoatomic and diatomic gases are mixed at

low temperature then  ratio for the mixture is :

A. 1.4

B. 1.428

C. 1.5

D. 1.33

Answer: c

Watch Video Solution

Cp /Cv

136. If one mole of a monatomic gas  is mixed with one mole of

a diatomic gas  the value of gamma for mixture is

A. 1.4

B. 1.5

(γ = )
5

3

(γ = ),
7
5

https://dl.doubtnut.com/l/_D6BOWvEehmum
https://dl.doubtnut.com/l/_i8rjwQmvCfw5
https://dl.doubtnut.com/l/_IJfUEyvbKRUb


C. 1.53

D. 3.07

Answer: b

Watch Video Solution

137. Select the correct statement :

A. Internal energy of a real gas at a given temperature increases as

the volume increases

B. Internal energy of an ideal gas at given temperature increase as the

volume increases

C. Internal energy of an ideal gas molecules is not a function of

temperature

D. The internal energy of a real gas at a constant temperature is

independent of change in volume

https://dl.doubtnut.com/l/_IJfUEyvbKRUb
https://dl.doubtnut.com/l/_gZAQ9rpscy9U


Answer: a

Watch Video Solution

138. Which gas shows real behaviour?

A. 16 g  at 1 atm & 273 K occupies 11.2 L

B. 1 g  in 0.5 L flask exerts pressure of 24.63 atm at 300 K

C. 1 mole  at 300 K and 1 atm occupies volume 22.4 L

D. 5.6 L of  at 1 atm & 273 K is equal to 11 g

Answer: c

Watch Video Solution

O2

H2

NH3

CO2

139. Consider an ideal gas contained in a vessel If the intermolecular

interaction suddenly begins to act which of the following will happen ?.

https://dl.doubtnut.com/l/_gZAQ9rpscy9U
https://dl.doubtnut.com/l/_tyZao3b7Rf9d
https://dl.doubtnut.com/l/_b7wCShf6hml8


A. Pressure decreases

B. Pressure increases

C. Pressure remains unchanged

D. Gas collapses

Answer: b

Watch Video Solution

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

because of

A. increase in number of collisions

B. finite size of molecule

C. increase in KE of molecules

D. intermolecular forces of attraction

Answer: d

https://dl.doubtnut.com/l/_b7wCShf6hml8
https://dl.doubtnut.com/l/_uUxsT85qfBfq


Watch Video Solution

141. A real gas behaves like an ideal gas if its

A. high pressure and low temperature

B. low pressure and high temperature

C. high pressure and high temperature

D. low pressure and low temperature

Answer: b

Watch Video Solution

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

van der Waal's equation is :

A. less than that of an ideal gas

B. more than that of an ideal gas

https://dl.doubtnut.com/l/_uUxsT85qfBfq
https://dl.doubtnut.com/l/_ytumTyYY7dD2
https://dl.doubtnut.com/l/_N5XJco1gU4sa


C. same as that of an ideal gas

D. none of these

Answer: a

Watch Video Solution

143. 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 different

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 effect of 'b') :

A. 

B. 

C. 

D. 

Answer: c

X1, X2, X3

L3mol− 2

P1, P2, P3

P1 < P2 < P3

P2 < P1 < P3

P2 < P3 < P1

P1 = P2 = P3

https://dl.doubtnut.com/l/_N5XJco1gU4sa
https://dl.doubtnut.com/l/_scDmCmCFjk3D


Watch Video Solution

144. A gas obeys the equation of state  (The parameter b

is a constnat The slope for an isochore will be .

A. negative

B. zero

C. R/(V - b)

D. R/P

Answer: c

Watch Video Solution

P (V − b) = RT

145. van der Waals constant b of helium is 24 mL . Find molecular

diameter of helium.

A. 

mol− 1

1.335 × 10− 10cm

https://dl.doubtnut.com/l/_scDmCmCFjk3D
https://dl.doubtnut.com/l/_JUwfS5dFESzL
https://dl.doubtnut.com/l/_hRVBqmV2exLV


B. 

C. 

D. 

Answer: c

Watch Video Solution

1.335 × 10− 8cm

2.67 × 10− 8cm

4.34 × 10− 8cm

146. Which of the following can be must readily liquefied? The given value

of  for  is ,  is ,  is , and  is .

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

a NH3 4.17 CO2 3.59 SO2 6.71 Cl2 6.49

NH3

Cl2

SO2

CO2

https://dl.doubtnut.com/l/_hRVBqmV2exLV
https://dl.doubtnut.com/l/_mRlkM6xmDdYs


147. For which of the following gasses should the correction for the

molecular volume be largest : 

 ?

A. CO

B. 

C. 

D. 

Answer: d

Watch Video Solution

CO, CO2, NH3  or SF6

CO2

NH3

SF6

148. Under which of the following sets of conditions is a real gas expected

to deviate from ideal behaviour? 

(I) High pressure, small volume 

https://dl.doubtnut.com/l/_mRlkM6xmDdYs
https://dl.doubtnut.com/l/_6h6Jhd4oebAL
https://dl.doubtnut.com/l/_8OIj6L7nxPs0


(II) High temperature , low pressure 

(III) Low temperature, high pressure

A. only I

B. only II

C. only III

D. I and III both

Answer: d

Watch Video Solution

149. For a certain gas which deviates a little from ideal behaviour, a plot

between P/p vs P was found to be non- linear . The intercept on y-axis will

be :

A. 

B. 

C. 

RT

M

M

RT

MZ

RT

https://dl.doubtnut.com/l/_8OIj6L7nxPs0
https://dl.doubtnut.com/l/_XYrDV4a03Rbv


D. 

Answer: a

Watch Video Solution

R

TM

150. At low pressure, the van der Waal's equation become :

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

PVm = RT

P (Vm − b) = RT

(P + )Vm = RT
a

V 2
M

P = +
RT

Vm

a

V 2
m

https://dl.doubtnut.com/l/_XYrDV4a03Rbv
https://dl.doubtnut.com/l/_obtN3tcVVCWy


151. At low pressure, if  then the volume occupied by a real

gas is :

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

RT = 2√a. p,

2RT
P

2P

RT

RT

2P

2RT
P

152. For a gas deviation from ideal behaviour is maximum at :

A.  and 1.0 atm

B.  and 2.0 atm

C.  and 1.0 atm

D.  and 2.0 atm

0∘C

100∘C

−13∘C

−13∘C

https://dl.doubtnut.com/l/_a2WHea5MfIIq
https://dl.doubtnut.com/l/_RGIIQSnqGWOd


Answer: d

Watch Video Solution

153. At low pressures, the van der Waals equation is written as

 


The compressibility factor is then equal to

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

154. The compressibility factor for a real gas at high pressure is .

https://dl.doubtnut.com/l/_RGIIQSnqGWOd
https://dl.doubtnut.com/l/_R7dihhaIQKm0
https://dl.doubtnut.com/l/_GjF24hR5CcA3


A. 1

B. 

C. 

D. 

Answer: b

Watch Video Solution

1 +
Pb

RT

1 −
Pb

RT

1 +
RT

Pb

155. The compressibillity of a gas is greater than unity at 1 atm and 273 K.

Therefore :

A. 

B. 

C. 

D. 

Answer: a

Vm > 22.4L

Vm < 22.4L

Vm = 22.4L

Vm = 44.8L

https://dl.doubtnut.com/l/_GjF24hR5CcA3
https://dl.doubtnut.com/l/_6Xs0y3U6zPHm


Watch Video Solution

156. At  temp, and 9 atm pressure, the compressibility fog a gas is 

. The volume of 1 mill-moles of gas at this temperature and pressure is

A. 2.24 litre

B. 0.020 mL

C. 2.24 mL

D. 22.4 mL

Answer: c

Watch Video Solution

273K

0.9

:

157. The compressibility factor for nitrogen at  and  is 

and at  and  is . A certain mass of  occupies a volume

330K 800atm 1.90

570K 200atm 1.10 N2

https://dl.doubtnut.com/l/_6Xs0y3U6zPHm
https://dl.doubtnut.com/l/_Ud394wc5dqxP
https://dl.doubtnut.com/l/_7190Tud6FMIy


of  at  and  calculate volume occupied by same

quantity of  gas at  and 

A. 1 L

B. 2 L

C. 3 L

D. 4 L

Answer: d

Watch Video Solution

1dm3 330K 800atm

N2 570K 200atm

158. Consider the equation . Which of the following statements

is correct?

A. When Z  1, real gasses are easier to compress than the ideal gas

B. When Z = 1, real gases get compressed easily

C. When Z  1, real gases are defficult to compress

Z =
PV

RT

>

>

https://dl.doubtnut.com/l/_7190Tud6FMIy
https://dl.doubtnut.com/l/_yoDaArS2GTjm


D. When Z = 1, real gases are difficult to compress

Answer: c

Watch Video Solution

159. What is the compressibility factor (Z) for 0.02 mole of a van der

Waals's gas at pressure of 0.1 atm. Assume the size of gas molecules is

negligible. 

Given : RT=20 L atm  and a=1000 atm 

A. 2

B. 1

C. 0.02

D. 0.5

Answer: d

Watch Video Solution

mol− 1 L2mol− 2

https://dl.doubtnut.com/l/_yoDaArS2GTjm
https://dl.doubtnut.com/l/_BQbnAyJ2vFr2


160. Consider the following statements If th van der Waals' parameters of

two gases are given as 

 


then which of the following statements is//are correct ? .

A. 1 alone

B. 1 and 2

C. 1, 2 and 3

D. 2 and 3

Answer: c

Watch Video Solution

a/dm6barmol− 2 b/dm3mol− 1

GasA 6.5 0.056

GasB 18.0 0.011

https://dl.doubtnut.com/l/_jTiQSQ9jDtS0


161. The Van der Waal's parameters for gases W,X,Y and Z are- 

 


Which one of these gases has the highest critical temperature ?

A. W

B. X

C. Y

D. Z

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_sQdocEQD4aom


162. Pressure remaining the constant, the volume of a given mass of an

ideal gas increases for every degree centigrade rise in temperature by

definite fraction of its volume at:

A. 

B. its critical temperature

C. absolute zero

D. its Boyle temperature

Answer: a

Watch Video Solution

0∘C

163. The critical temperature of asubstance is:

A. the temperature above which the substance undergoes

decomposition

https://dl.doubtnut.com/l/_FWQKX64csSng
https://dl.doubtnut.com/l/_vuye6fTNyPr7


B. the temperature above which a substance can exist only in gaseous

state

C. boiling point of the substance

D. all are wrong

Answer: b

Watch Video Solution

164. The excluded volume of a gas will be larger, if  is :

A. small

B. large

C. equal to 1

D. less than unity

Answer: b

Watch Video Solution

TC

PC

https://dl.doubtnut.com/l/_vuye6fTNyPr7
https://dl.doubtnut.com/l/_SGSnYAdKsVe0


165. Select incorrect statement :

A. we can condense vapour simply by applying pressure

B. to liquefy a gas one must lower the temperature below  and also

apply pressure

C. at  there is no distinction between liquid and vapour state hence

density of the liquid is nearly equal to density of the vapour

D. However great the pressure applied, a gas cannot be liquified below

it's critical temp.

Answer: d

Watch Video Solution

TC

TC

166. The correct order of temperature of a real gas is : 

(I) Boyle's temperature 

https://dl.doubtnut.com/l/_SGSnYAdKsVe0
https://dl.doubtnut.com/l/_tUOJDnJKP6h0
https://dl.doubtnut.com/l/_naIKtzROvyEI


(II) Critical temperature 

(III) Inversion temperature

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

III > I > II

I > II > III

II > I > III

I > III > II

167. The temperature at which the second virial coefficient of a real gas is

zero is called .

A. Critical temperature

B. Triple point

C. Boiling point

https://dl.doubtnut.com/l/_naIKtzROvyEI
https://dl.doubtnut.com/l/_oHHY00se9aHL


D. Boyle's temperature

Answer: d

Watch Video Solution

168. The van der Waals' equation for one mole may be expressed as 

 


where  is the molar volume of the gas. Which of the followning is

incorrect?

A. For a temperature less than  has three real roots

B. For a temperature less than  has three imaginary roots

C. For a temperature equal to  all three roots of V are real and

identical

D. On increasing the temp. , the three roots become closer

to one another

V 3
M

− (b + )V 2
m + − = 0

RT

P

aVm

P

ab

P

Vm

TC, V

TC, V

TC

(T < TC)

https://dl.doubtnut.com/l/_oHHY00se9aHL
https://dl.doubtnut.com/l/_ZtzOkm4X0rsj


Answer: b

Watch Video Solution

169. For a gas obeying the van der Waals' equation, at the critical point

A. both and are zero

B. only  is not zero

C.  is zero but  is non-zero

D.  is non-zero but  is zero

Answer: a

Watch Video Solution

( )
T

∂P

∂V
( )

T

∂2P

∂V 2

( )
T

∂2P

∂V 2

( )
T

∂P

∂V
( )

T

∂2P

∂V 2

( )
T

∂P

∂V
( )

T

∂2P

∂V 2

170. However great the pressure , a gas cannot be liquified above its :

A. Boyle temperature

https://dl.doubtnut.com/l/_ZtzOkm4X0rsj
https://dl.doubtnut.com/l/_DWmUFrOqLxBX
https://dl.doubtnut.com/l/_jhDomvAUT10Z


B. Inversion temperature

C. Critical temperature

D. Room temperature

Answer: c

Watch Video Solution

171. Inversion temperature  is defined as the temperature

above which if gas is expanded 

adiabatically it gets warm up but if temperature of gas is lower than 

then it will cool down. What will 

happen to gas if it is adiabatically expanded at  if its Boyle's

temperature is 

A. Heating

B. Cooling

C. Constant

(Ti = )
2a

Rb

Ti

50∘C

20∘C

https://dl.doubtnut.com/l/_jhDomvAUT10Z
https://dl.doubtnut.com/l/_jF87BFenhWod


D. None

Answer: a

Watch Video Solution

172. The van der Waals' equation of law of corresponding states for 1

mole of gas is :

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

(Pr + )(3Vr − 1) = 8Tr

3

V 2
r

(Pr − )(3Vr − 1) = 8Tr

3

V 2
r

(Pr + )(3Vr + 1) = 8πTr

3

V 2
r

(Pr + )(3Vr + 1) = 8
3

V 2
r

https://dl.doubtnut.com/l/_jF87BFenhWod
https://dl.doubtnut.com/l/_cdGSPClcfYOq


173. Calculate the volume occupied by 16gram  at  and  if

 and  ( Given 

A. 125.31 mL

B. 124.31 mL

C. 248.62 mL

D. none of these

Answer: b

Watch Video Solution

O2 300K 8.31Mpa

= 3/8
PCVC

RTC

= 2.21
PrVr

Tr

:R = 8.314MPa/K − mol)

174. Consider the composite system, which is held at 300 k , shown in the

following figure. Assuming ideal gas behavior, calculate the total pressure

if the barriers sparating the compartments are removed. Assume that the

https://dl.doubtnut.com/l/_F9RxFmkYrwAk
https://dl.doubtnut.com/l/_X9uKxrH1Wq5z


volume of the barriers is negligible. (Given : R =0.082 atm L/mol. K) 

A. 1 atm

B. 2 atm

C. 2.3 atm

D. 3.2 atm

Answer: b

Watch Video Solution

175. 11 moles of  and 12 moles of  mixture reacted in 2.0 litre vessel

at 800 K. After equilibrium was reached, 6 mole of  was present. 3.58

litre of liquid water is injected in equibrium mixture and resultant

gaseous mixture suddenly cooled to 300K. What is the final pressure of

N2 H2

H2

https://dl.doubtnut.com/l/_X9uKxrH1Wq5z
https://dl.doubtnut.com/l/_O4E52AIp8MyO


gaseous mixture? Neglect vapour pressure of liquid solution. Assume (i)

all  dissolved in water (ii) no change in volume of liquid (iii) At 300 K

no reaction takes place between  and  


A. 18.47 atm

B. 60 atm

C. 22.5 atm

D. 45 atm

Answer: c

Watch Video Solution

NH3

N2 H2

176. Two vessels connected by a valve of negligible volume. One container

(I) has 2.8 g of  at temperature . The other container (II) is

completely evacuated. The container (I) is heated to while

N2 T1(K)

T2(K)

https://dl.doubtnut.com/l/_O4E52AIp8MyO
https://dl.doubtnut.com/l/_K9TDLEYtMdN2


container (II) is maintained at . volume of vessel (I) is half that of

vessel (II). If the valve is opened then what is the mass ratio of  is both

vessel ?

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

T2 /3(K)

N2

(WI /WII)

1: 2

1: 3

1: 6

3: 1

177. A mixture of  and  is placed in a sealed container at 

. The total pressure is . The container is heated to , at

which time both substances decompose completely according to the

equations: 

 


 


NH3 ( g ) N2H4 (g )

300K 0.5atm 1200K

2NH3 ( g ) → N2 ( g ) + 3H2 ( g )

N2H4 (g )
→ N2 ( g ) + 2H2 ( g )

https://dl.doubtnut.com/l/_K9TDLEYtMdN2
https://dl.doubtnut.com/l/_cuJseEyVsDad


After decomposition is complete, the total pressure at  is found to

be . Find the amount (mole) per cent of  in the original

mixture.

A. 0.2

B. 0.25

C. 0.5

D. 0.75

Answer: b

Watch Video Solution

1200K

4.5atm N2H4 ( g )

178. Correct expression for density of an ideal gas mixture of two gases 1

and 2, where  and  are masses and  and  are moles and 

and  are molar masses.

A. 

B. 

m1 m2 n1 n2 M1

M2

d =
(m1 + m2)

(M1 + M2)

d =
(m1 + m2)

(n1 + n2)

P

RT

https://dl.doubtnut.com/l/_cuJseEyVsDad
https://dl.doubtnut.com/l/_Ge9h4gxkqaQG


C. 

D. None of these

Answer: b

Watch Video Solution

d = ×
(n1 + n2)

(m1 + m2)

P

RT

179. Two closed vessels of equal volume containing air at pressure  and

temperature  are connected to each other through a narrow tube. If

the temperature in one of the vessels is now maintained at  and that in

the other at , what will be the pressure in the vessels?

A. 

B. 

C. 

D. 

Answer: b

W t h Vid S l ti

P1

T1

T1

T2

T1

2P1T2

2P1T2

T1 + T2

2P1T2

T1 − T2

2P1

T1 + T2

https://dl.doubtnut.com/l/_Ge9h4gxkqaQG
https://dl.doubtnut.com/l/_V9Rk3gSTRiTY


Watch Video Solution

180. A balloon containing 1 mole air at 1 atm initially is filled further with

air till pressure increases to 4 atm. The intial diameter of the ballon is 1 m

and the pressure at each stage is proportional to diameter of the

balloon. How many moles of air added to change the pressure from 1 atm

to 4 atm.

A. 80

B. 257

C. 255

D. 256

Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_V9Rk3gSTRiTY
https://dl.doubtnut.com/l/_vzV14KJ5x3G8


181. If Pd vs. P(where P denotes pressure in atm and d denotes density in

gm/L ) is plotted for He gas (assume ideal ) at a particular temperature. If

 then the temperature wil be

A. 160 K

B. 320 K

C. 80 K

D. none of these

Answer: a

Watch Video Solution

[ (pd)]
P = 8.21atm

= 5,
d

dP

182. What is the density of wet air with 75% relative humidity at 1 atm and

300 K? Given : vapour pressure of  is 30 torr and average molar mass

of air is 29 g  .

A. 1.614 g/L

H2O

mol_ 1

https://dl.doubtnut.com/l/_q5x433J6P5KL
https://dl.doubtnut.com/l/_NibUCDX6LmxH


B. 0.96 g/L

C. 1.06 g/L

D. 1.164 g/L

Answer: d

Watch Video Solution

183. 7 moles of a tetra-atomic non-linear gas 'A' at 10 atm and T K are

mixed with 6 moles of another gas B at  and 5 atm in a closed, rigid

vessel without energy transfer with surroundings. If final temperature of

mixture was  then gas B is ? (Assuming all modes of energy are

active)

A. monoatomic

B. diatomic

C. triatomic

D. tetra atomic

K
T

3

K,
5T

6

https://dl.doubtnut.com/l/_NibUCDX6LmxH
https://dl.doubtnut.com/l/_GFK4EIeNa8Vs


Answer: b

Watch Video Solution

184. Three closed rigid vessels, A, B and C, which initially contain three

different gases at different temperatures are connected by tube of

negligible volume, without any energy transfer with surroundings. The

vessel A contain 2 mole Ne gas, at 300 K, vessel 'B' contain 2 mole 

gas at 400 K and vessel 'C' contain 3 mole  gas at temperature 500 K.

What is the final pressure (in atm) attained by gases when all valves of

connecting three vessels are opened and additional 15.6 kcal hear

supplied to vessels through valve. The volume of A, B and C vessel is 2, 2

and 3 litre respectively 




Given :R =2 calorie/mol-K,

SO2

CO2

Cv(Ne) = 3/2R, Cv(CO) = 5/2R and Cv(SO2) = 3R

https://dl.doubtnut.com/l/_GFK4EIeNa8Vs
https://dl.doubtnut.com/l/_Hq0QDYMFNvee


A. 73.89 atm

B. 67.31 atm

C. 80 atm

D. none of these

Answer: a

Watch Video Solution

185. Gas molecules each of mass  kg are taken in a container of

volume  . The root mean square speed of gas molecules is 1 km 

 .What is the temperature fo gas molecules. 


(Given : )

A. 298 K

B. 25 K

C. 250 K

D. 2500 K

10− 26

1dm3

sec− 1

NA = 6 × 1023, R = 8J /mol. K

https://dl.doubtnut.com/l/_Hq0QDYMFNvee
https://dl.doubtnut.com/l/_O98GMZ2ZJvo4


Answer: c

Watch Video Solution

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

if it is filled with He at 1.0 atm and . Density of air is 1.2 kg  .

(Given : R=0.082 L atm )

A. 4952.42 kg

B. 4932.42 kg

C. 493.242 kg

D. none of these

Answer: b

Watch Video Solution

27∘C m− 3

K − 1mol− 1

https://dl.doubtnut.com/l/_O98GMZ2ZJvo4
https://dl.doubtnut.com/l/_f5tZ1Qk7NWFx


187. A given volume of ozonised oxygen (containing 60% oxygen by

volume ) required 220 sec to effuse while an equal volume of oxygen took

200 sec only under identical conditions. If density of  is 1.6 g/L then

find density of .

A. 1.963 g/L

B. 2.16 g/L

C. 3.28 g/L

D. 2.24 g/L

Answer: d

Watch Video Solution

O2

O3

188. If 250 mL of  over water at  and a total pressure of 740 torr is

mixed with 300 mL of Ne over water at  and a total pressure of 780

torr, what will be the total pressure if the mixture is in a 500 mL vessel

over water at . 


N2 30∘C

25∘C

35∘C

https://dl.doubtnut.com/l/_mhc5We0ensMG
https://dl.doubtnut.com/l/_Zct5CDcIGnmd


(Given : Vapour pressure (Aqueous tension )of  at  and 

are 23.8, 31.8 and 42.2 torr respectively. Assume volume of  is

negligible in final vessel)

A. 760 torr

B. 828.4 torr

C. 807.6 torr

D. 870.6 torr

Answer: d

Watch Video Solution

H2O 25∘C 35∘C

H2O(l)

189. A bulb of constant volume is attached to a manometer tube open at

other end as shown in figure. The manometer is filled with a liquid of

density  that of mercury. Initially h was 228 cm. 
(1/3)rd

https://dl.doubtnut.com/l/_Zct5CDcIGnmd
https://dl.doubtnut.com/l/_rFUMBizg2Z1W


 


Through a small hole in the bulb gas leaked assuming pressure decreases

as If value of h is 114 cm after 14 minutes, what is the value

of k (in )? 


[ Use : In (4/3) =0.28 and density of Hg =13.6 g/mL.].

A. 0.6

B. 1.2

C. 2.4

D. none of these

Answer: b

Watch Video Solution

= − kp.
dP

dt

hour − 1

https://dl.doubtnut.com/l/_rFUMBizg2Z1W


190. A mixture of nitrogen and water vapours is admitted to a flask at 760

torr which contains a sufficient solid drying agent. After long time the

pressure attained a steady value of 722 torr. 

If the experiment is done at  and drying agent increase in mass by

0.9 gm, what is the volume of the flask? Neglect any possible vapour

pressure of drying agent and volume occupied by drying agent.

A. 443.34 L

B. 246.3 L

C. 12.315 L

D. 24.63 L

Answer: d

Watch Video Solution

27∘C

https://dl.doubtnut.com/l/_rFUMBizg2Z1W
https://dl.doubtnut.com/l/_OkrkbRFAbXsE


191. At room temperature following traction goes to completion 

 


 is solid with negligble vapour pressure below . At 300 K, the AB

in the smaller flask exerts a pressure of 3 atm and in the larger flask 

exerts a pressure of 1 atm at 400 K when they are separated out by a

close valve, The gases are mixed by opening the stop cock and after the

end of the reaction the flask are cooled to 250 K 

 


The final pressure is :

A. 0.156 atm

B. 0.3125 atm

C. 0.625 atm

2AB(g) + B2(g) → 2AB2(s)

AB2 0∘C

B2

https://dl.doubtnut.com/l/_TIK2bXdiQ027


D. 3.2 atm

Answer: c

Watch Video Solution

192. A vessel of uniform cross-section of length 500 cm as shown in figure

is divided in two parts by a weightless and frictionless piston one part

contains 5 moles of He(g) and other part 2 moles of  and 4 moles of

 added at the same temperature and pressure in which reaction

takes place finally vessel cooled to 300 K and 1 atm. What is the length of

He compartment? 

(Assume volume of piston and vol. of  formed are negligible) 

H2(g)

O2(g)

H2O(l)

https://dl.doubtnut.com/l/_TIK2bXdiQ027
https://dl.doubtnut.com/l/_2M4AUFqAFbRA


A. 187.5 cm

B. 300 cm

C. 312.5 cm

D. none of these

Answer: c

Watch Video Solution

193. For a real gas (mol.mass =60) if density at critical point is

 and its  then van der Waals' constant a (

in atm ) is

A. 0.3375

B. 3.375

C. 1.68

D. 0.025

0.80g/cm− 3 Tc = K,
4 × 105

821

L2mol− 2

https://dl.doubtnut.com/l/_2M4AUFqAFbRA
https://dl.doubtnut.com/l/_UoRKI327vc0S


Answer: b

Watch Video Solution

194. The van der Waals' constant 'b' of a gas is  How

near can the centeres of the two molecules approach each other? [Use :

]

A.  m

B.  m

C.  m

D.  m

Answer: b

Watch Video Solution

4π × 10− 4L/mol.

NA = 6 × 1023

10− 7

10− 10

5 × 10− 11

5 × 10− 9

https://dl.doubtnut.com/l/_UoRKI327vc0S
https://dl.doubtnut.com/l/_tCD2FexMszqa


195. The density of vapour of a substance  at 1 atm pressure and 500

K is . The vapour effuse through a small hole at a rate of 

times slower than oxygen under the same condition. What is the

compressibility factor  of the vapour ?

A. 0.974

B. 1.35

C. 1.52

D. 1.22

Answer: c

Watch Video Solution

(X)

0.8kg/m3 4/5

(z)

196. van der Waal's gas equation can be reduced to virial eqation and

virial equation (in terms of volume) is  


where A =first virial coefficient, B=second virial coefficient ,C = third virial

coefficient. The third virial coeffdient of Hg(g) is 625 . What

Z = A + + + ……. .
B

Vm

C

V 2
m

(cm2 /mol)
2

https://dl.doubtnut.com/l/_R5JJCOikFfGa
https://dl.doubtnut.com/l/_03grYFm1yvQ3


volume is available for movement of 10 moles He(g) atoms present in 50 L

vessel?

A. 49.75 L

B. 49.25 L

C. 25 L

D. 50 L

Answer: a

Watch Video Solution

197. If the slope of 'Z' (compressibility factor) vs. 'p' curve is constant

 at a particular temperature (300 K) abd very

high pressure, then calculate diameter of the molecules. 

(Given : )

A. 7.5 Å

B. 5 Å

(slope = atm− 1)
π

492.6

NA = 6.0 × 1023, R = 0.0821atm. Lmol− 1K − 1

https://dl.doubtnut.com/l/_03grYFm1yvQ3
https://dl.doubtnut.com/l/_Ax1S8FpQT9nv


C. 2.5 Å

D. 1.25 Å

Answer: b

Watch Video Solution

198. For two samples of ideal gases A and B curves are plotted n vs V

(volume of container ) at 16.42 atm pressure. Then temperature of A and

B respectively are:

https://dl.doubtnut.com/l/_Ax1S8FpQT9nv
https://dl.doubtnut.com/l/_x0Jw0hAVZuZQ


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

K, 200√3K
200

√3

∘C , (200√3)
∘
C

200

√3

200√3K, K
200

√3

200K, K
√3

200

199. At a constant temperature what should be the percentage increase

in pressure for a  decrease in the volume of gas ? .

A. 

B. 

C. 

D. 

Answer: a

10 %

10 %

20 %

5 %

50 %

https://dl.doubtnut.com/l/_x0Jw0hAVZuZQ
https://dl.doubtnut.com/l/_RZmPWlMrSPFD


Watch Video Solution

200. 6 litre  is placed in a closed evacuted room of volume 8.27 litre

at the temperature 300K. The density of liquid water at 300 K is 1.0

gm/ml. the vapour pressure of water at 300 K is 22.8 mm Hg. Neglect the

change in volume of liquid water by vaporization.

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

H2O

List I List II

(P) Mass of watwer vapour formed (in gm) (1) 6

(Q) Moles of water vapour fomed (2) 18

(R) Approx. mass of liquid water left (in kg) (3) 3

(S) Total moles of atoms in vapour form (4) 1

P Q R S

1 2 4 3

P Q R S

4 3 2 1

P Q R S

2 4 1 3

P Q R S

1 2 3 4

https://dl.doubtnut.com/l/_RZmPWlMrSPFD
https://dl.doubtnut.com/l/_cl6jwMiHfshQ
https://dl.doubtnut.com/l/_w97CWdxQmUnV


201. Match the items of colums I and II. 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

P Q R S

1 2 4 3

P Q R S

3 4 2 1

P Q R S

2 1 4 3

P Q R S

1 2 3 4

https://dl.doubtnut.com/l/_w97CWdxQmUnV


202. Match the following columns

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

P Q R S

4 1 3 2

P Q R S

4 3 2 1

P Q R S

2 1 4 3

P Q R S

1 2 3 4

203. van der Waal's equation for calculating the pressure of a non ideal

gas is 

 
(P + )(V − nb) = nRT
an2

V 2

https://dl.doubtnut.com/l/_Zs01tIbTvqcm
https://dl.doubtnut.com/l/_VzHOr3F5HvRQ


van der Waal's suggested that the pressure exerted by an ideal gas , 

, is related to the experiventally measured pressure,  by the equation

 


Constant 'a' is measure of intermolecular interaction between gaseous

molecules that gives rise to nonideal behavior. It depends upon how

frequently any two molecules approach each other closely. Another

correction concerns the volume occupied by the gas molecules. In the

ideal gas equation, V represents the volume of the container. However,

each molecule does occupy a finite, although small, intrinsic volume, so

the effective volume of the gas vecomes (V-nb), where n is the number of

moles of the gas and b is a constant. The term nb represents the volume

occupied by gas particles present in n moles of the gas . 

Having taken into account the corrections for pressure and volume, we

can rewrite the ideal gas equation as follows : 

 


AT relatively high pressures, the van der Waals' equation of state reduces

to

A. 

Pideal

Pideal

Pideal = Preal
↑

observed pressure

+

↑
currection term

an2

V 2

(P + )

corrected pressure

(V − nb)
corrected volume

= nRT
an2

V 2

PV = RT − a/Vm

https://dl.doubtnut.com/l/_VzHOr3F5HvRQ


B. 

C. 

D. 

Answer: d

Watch Video Solution

PV = aRT /V 2
m

P = RT − a/V 2
m

PVm = RT + Pb

204. van der Waal's equation for calculating the pressure of a non ideal

gas is 

 


van der Waal's suggested that the pressure exerted by an ideal gas , 

, is related to the experiventally measured pressure,  by the equation

 


Constant 'a' is measure of intermolecular interaction between gaseous

molecules that gives rise to nonideal behavior. It depends upon how

frequently any two molecules approach each other closely. Another

correction concerns the volume occupied by the gas molecules. In the

(P + )(V − nb) = nRT
an2

V 2

Pideal

Pideal

Pideal = Preal
↑

observed pressure

+

↑
currection term

an2

V 2

https://dl.doubtnut.com/l/_VzHOr3F5HvRQ
https://dl.doubtnut.com/l/_cfDi6zVtewaE


ideal gas equation, V represents the volume of the container. However,

each molecule does occupy a finite, although small, intrinsic volume, so

the effective volume of the gas vecomes (V-nb), where n is the number of

moles of the gas and b is a constant. The term nb represents the volume

occupied by gas particles present in n moles of the gas . 

Having taken into account the corrections for pressure and volume, we

can rewrite the ideal gas equation as follows : 

 


For non-zero value of force of attraction between gas moleculer at large

volume, gas equation will be :

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

(P + )

corrected pressure

(V − nb)
corrected volume

= nRT
an2

V 2

PV = nRT −
n2a

V

PV = nRT + nbP

P =
nRT

V − b

PV = nRT

https://dl.doubtnut.com/l/_cfDi6zVtewaE


205. van der Waal's equation for calculating the pressure of a non ideal

gas is 

 


van der Waal's suggested that the pressure exerted by an ideal gas , 

, is related to the experiventally measured pressure,  by the equation

 


Constant 'a' is measure of intermolecular interaction between gaseous

molecules that gives rise to nonideal behavior. It depends upon how

frequently any two molecules approach each other closely. Another

correction concerns the volume occupied by the gas molecules. In the

ideal gas equation, V represents the volume of the container. However,

each molecule does occupy a finite, although small, intrinsic volume, so

the effective volume of the gas vecomes (V-nb), where n is the number of

moles of the gas and b is a constant. The term nb represents the volume

occupied by gas particles present in n moles of the gas . 

Having taken into account the corrections for pressure and volume, we

can rewrite the ideal gas equation as follows : 

(P + )(V − nb) = nRT
an2

V 2

Pideal

Pideal

Pideal = Preal
↑

observed pressure

+

↑
currection term

an2

V 2

https://dl.doubtnut.com/l/_HoQWefvIboM8


 


The van der Waals' constant 'a' for  gas is greater than that of 

gas. Its mean that the

A. strength of van der Waals' force of  gas is less than that of 

gas

B. strength of van der Waals' force of  gas is equal to that of 

gas

C.  gas can be more easily liquified

D.  gas can be more easily liquified

Answer: c

Watch Video Solution

(P + )

corrected pressure

(V − nb)
corrected volume

= nRT
an2

V 2

CO2 H2

CO2 H2

CO2 H2

CO2

H2

206. van der Waal's equation for calculating the pressure of a non ideal

gas is 

 
(P + )(V − nb) = nRT
an2

V 2

https://dl.doubtnut.com/l/_HoQWefvIboM8
https://dl.doubtnut.com/l/_MsiHZ5OOlseL


van der Waal's suggested that the pressure exerted by an ideal gas , 

, is related to the experiventally measured pressure,  by the equation

 


Constant 'a' is measure of intermolecular interaction between gaseous

molecules that gives rise to nonideal behavior. It depends upon how

frequently any two molecules approach each other closely. Another

correction concerns the volume occupied by the gas molecules. In the

ideal gas equation, V represents the volume of the container. However,

each molecule does occupy a finite, although small, intrinsic volume, so

the effective volume of the gas vecomes (V-nb), where n is the number of

moles of the gas and b is a constant. The term nb represents the volume

occupied by gas particles present in n moles of the gas . 

Having taken into account the corrections for pressure and volume, we

can rewrite the ideal gas equation as follows : 

 


Using van der Waals' equation, find the constant 'a' (in atm )

when two moles of a gas confined in 4 L flask exerts a pressure of 11.0

Pideal

Pideal

Pideal = Preal
↑

observed pressure

+

↑
currection term

an2

V 2

(P + )

corrected pressure

(V − nb)
corrected volume

= nRT
an2

V 2

L2mol− 2

https://dl.doubtnut.com/l/_MsiHZ5OOlseL


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

= 0.082 atm.L/K mol)

A. 2.62

B. 2.64

C. 6.24

D. 6.46

Answer: d

Watch Video Solution

mol− 1

207. Collision cross-section is an area of an imaginary sphere of radius 

around the molecule within which the centre of another molecule cannot

penetrate. 

The volume swept by a single molecule in unit time is 

σ

https://dl.doubtnut.com/l/_MsiHZ5OOlseL
https://dl.doubtnut.com/l/_wtTISI4oCUmD


 


 where  is the average speed 


If  is the number of molecules per unit volume, then the number of

molecules within the volume V is 

 

Hence, the number of collision made by a single molecule in unit time will

be 

 


In order to account for the movements of all molecules, we must consider

the average velocity along the line of centres of two coliding molecules

instead of the average velocity of a single molecule . If it is assumed that,

on an average, molecules collide while approaching each other

perpendicularly, then the average velocity along their centres is  as

shown below. 

V = (πσ2)ū ū

N ∗

N = VN ∗ = (πσ2ū)N ∗

Z = N = (πσ2ū)N ∗

√2ū

https://dl.doubtnut.com/l/_wtTISI4oCUmD


 


Number of collision made by a single molecule with other molecule per

unit time is given by 

 


The total number of bimolecular collisions  per unit volume per unit

time is given by 

 


If the collsion involve two unlike molecules then the number of collisions

 per unit volume per unit time is given as 


Z1 = πσ2(ūrel)N
∗ = √2πσ2ūN ∗

Z11

Z11 = (Z1N
∗ )orZ11 = (√2πσ2ūN ∗ )N ∗ = πσ2ūN ∗ 21

2

1

2

1

√2

Z12

https://dl.doubtnut.com/l/_wtTISI4oCUmD


 


where  and  are the number of molecules per unit volume of the

two types of molecules,  is the average diameter of the two molecules

and  is the reduced mass. The mean free path is the average distance

travelled by a molecule between two successive collisions. We can express

it as follows : 

 


 


Three ideal gas samples in separate equal volume containers are taken

and following data is given : 

 


Calculate ratio of collision frequencies  of following for

the three gases.

A. 

B. 

C. 

Z12 = πσ2
12(√ )N1N2

8kT

πμ

N1 N2

σ12

μ

λ = =
Average distance travelled per unit time

NO. of collisions made by a single molecule per unit time

ū

Z1

or        λ = ⇒
ū

√2πσ2ūN ∗

1

√2πσ2ūN ∗

     Pressure Temperature Mean free paths Mol.wt.

Gas A 1atm 1600K 0.16nm 20

Gas B 2atm 200K 0.16nm 40

Gas C 4atm 400K 0.04nm 80

(Z11)(A :B :C)

1: 2: 4

4: 2: 1

1: 4: 16

https://dl.doubtnut.com/l/_wtTISI4oCUmD


D. 

Answer: c

Watch Video Solution

16: 4: 1

208. Collision cross-section is an area of an imaginary sphere of radius 

around the molecule within which the centre of another molecule cannot

penetrate. 

The volume swept by a single molecule in unit time is 

 


 where  is the average speed 


If  is the number of molecules per unit volume, then the number of

molecules within the volume V is 

 

Hence, the number of collision made by a single molecule in unit time will

σ

V = (πσ2)ū ū

N ∗

N = VN ∗ = (πσ2ū)N ∗

https://dl.doubtnut.com/l/_wtTISI4oCUmD
https://dl.doubtnut.com/l/_qjkDBHGhsXOB


be 

 


In order to account for the movements of all molecules, we must consider

the average velocity along the line of centres of two coliding molecules

instead of the average velocity of a single molecule . If it is assumed that,

on an average, molecules collide while approaching each other

perpendicularly, then the average velocity along their centres is  as

shown below. 

 


Number of collision made by a single molecule with other molecule per

Z = N = (πσ2ū)N ∗

√2ū

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


unit time is given by 

 


Z_(1)

Z_(1)=(1)/(2)(Z_(1)N^(**))or Z_(11)=

(1)/(2)(sqrt(2)pisigma^(2)overline(u)N^(**))N^(**)=

(1)/(sqrt(2))pisigma^(2)overline(u)N^(**2)

Z_(12) Z_(12)= pisigma _(12)^(2)

(sqrt((8kT)/(pimu)))N_(1)N_(2) N_(1) N_(2)

sigma_(12) mu

lambda=("Average distance travelled per unit time")/("NO. of collisions

made by a single molecule per unit time")=(overline(u))/(Z_(1))or"

"lambda=

(overline(u))/(sqrt(2)pisigma^(2)overline(u)N^(**))implies(1)/(sqrt(2)pisigma^(2

Z1 = πσ2(ūrel)N
∗ = √2πσ22̄N ∗

The → talνmberofbimo ≤ ca––rcollisions

perunitvolumeperunittimeisgivenby

Ifthecollsion ∈ volvetwounlikemo ≤ ce–sthentheνmberofcollisions

perunitvolumeperunittimeisgivenas

where and

aretheνmberofmo ≤ ce–sperunitvolumeofthetwotypesofmo ≤ ce–s,

istheavera ≥ diameterofthetwomo ≤ ce–s and

isthereducedmass. Themeaneepathistheavera ≥ dis tan cetravel ≤ dbya

Threeidealgassamp ≤ s ∈ separateequalvolumeconta ∈ ersaretaken an

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


 


Calculate number of collision by one molecule per sec .

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

     Pressure Temperature Mean free paths Mol.wt.

Gas A 1atm 1600K 0.16nm 20

Gas B 2atm 200K 0.16nm 40

Gas C 4atm 400K 0.04nm 80

(Z1)

4: 1: 4

1: 4: 4

4: 3: 2

1: 2: 4

209. A monometer contains a liquid of density  is attached to

a flask containing gas `A' as follows 

5.44g/cm3

https://dl.doubtnut.com/l/_qjkDBHGhsXOB
https://dl.doubtnut.com/l/_8klhVj8EXXLf





If the same liquid is used in barometer to measure the atmospheric

pressure, then what will be the length of the liquid column, which exerts

pressure equal to 1 atm ? (density of Hg = 13.6 )

A. 190 cm

B. 76 cm

C. 30.4 cm

D. 266 cm

Answer:

Watch Video Solution

g/cm3

https://dl.doubtnut.com/l/_8klhVj8EXXLf


210. Collision cross-section is an area of an imaginary sphere of radius 

around the molecule within which the centre of another molecule cannot

penetrate. 

The volume swept by a single molecule in unit time is 

 


 where  is the average speed 


If  is the number of molecules per unit volume, then the number of

molecules within the volume V is 

 

Hence, the number of collision made by a single molecule in unit time will

be 

 


In order to account for the movements of all molecules, we must consider

the average velocity along the line of centres of two coliding molecules

σ

V = (πσ2)ū ū

N ∗

N = VN ∗ = (πσ2ū)N ∗

Z = N = (πσ2ū)N ∗

https://dl.doubtnut.com/l/_8klhVj8EXXLf
https://dl.doubtnut.com/l/_IFctR2d06hmB


instead of the average velocity of a single molecule . If it is assumed that,

on an average, molecules collide while approaching each other

perpendicularly, then the average velocity along their centres is  as

shown below. 

 


Number of collision made by a single molecule with other molecule per

unit time is given by 

 


The total number of bimolecular collisions  per unit volume per unit

time is given by 

√2ū

Z1 = πσ2(ūrel)N
∗ = √2πσ2ūN ∗

Z11

https://dl.doubtnut.com/l/_IFctR2d06hmB


 


If the collsion involve two unlike molecules then the number of collisions

 per unit volume per unit time is given as 


 


where  and  are the number of molecules per unit volume of the

two types of molecules,  is the average diameter of the two molecules

and  is the reduced mass. The mean free path is the average distance

travelled by a molecule between two successive collisions. We can express

it as follows : 

 


 


Three ideal gas samples in separate equal volume containers are taken

and following data is given : 

 


Calculate number of collision by one molecule per sec .

A. 

Z11 = (Z1N
∗ )orZ11 = (√2πσ2ūN ∗ )N ∗ = πσ2ūN ∗ 21

2

1

2

1

√2

Z12

Z12 = πσ2
12(√ )N1N2

8kT

πμ

N1 N2

σ12

μ

λ = =
Average distance travelled per unit time

NO. of collisions made by a single molecule per unit time

ū

Z1

or        λ = ⇒
ū

√2πσ2ūN ∗

1

√2πσ2ūN ∗

     Pressure Temperature Mean free paths Mol.wt.

Gas A 1atm 1600K 0.16nm 20

Gas B 2atm 200K 0.16nm 40

Gas C 4atm 400K 0.04nm 80

(Z1)

4: 1: 4

https://dl.doubtnut.com/l/_IFctR2d06hmB


B. 

C. 

D. 

Answer: a

Watch Video Solution

1: 4: 4

4: 3: 2

1: 2: 4

211. A monometer contains a liquid of density  is attached to a

flask containing gas 'A' as follows 

 


5.44g/cm3

https://dl.doubtnut.com/l/_IFctR2d06hmB
https://dl.doubtnut.com/l/_6vqAytANpZNi


If the same liquid is used in barometer to measure the atmospheric

pressure, then what will be the lengh of the liquid columnm which exerts

pressure equal to 1 atm ? (density of )

A. 190 cm

B. 76 cm

C. 30.4 cm

D. 266 cm

Answer: a

Watch Video Solution

Hg = 13.6g/cm3

212. A monometer contains a liquid of density  is attached to a

flask containing gas 'A' as follows 

5.44g/cm3

https://dl.doubtnut.com/l/_6vqAytANpZNi
https://dl.doubtnut.com/l/_qFcMkwiF9Svm





The initial pressure of gas A in th flask is:

A. 1.5 atm

B. 1 atm

C. 1.3 atm

D. 1.2 atm

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_qFcMkwiF9Svm


213. A monometer contains a liquid of density  is attached to a

flask containing gas 'A' as follows 




If gas A undergoes  trimerisation  then the

difference in height of the liquid level in two columns is:

A. 38 cm

B. 7.6 cm

C. 3.04 cm

D. 15.1 cm

Answer: b

5.44g/cm3

30 % [3A(g) < ⇒ A3(g)]

https://dl.doubtnut.com/l/_GQ7svfojgeE0


Watch Video Solution

214. Which of the following curves represent(s) Boyle's law?

A. 

B. 

C. 

D. 

Answer: a,b,c,d

https://dl.doubtnut.com/l/_GQ7svfojgeE0
https://dl.doubtnut.com/l/_M9atHij4WIqK


Watch Video Solution

215. If a gas expands at constant temperature

A. the pressure decreases

B. the kinetic energy of the molecules remains the same

C. the K.E. of the molecules decrease

D. the number of molecules of the gas increase

Answer: a,b

Watch Video Solution

216. Which of the following statements are correct ?

A. It is not possible to compress a gas at a temperature below 

B. At a temperature below  the molecules ar close enough for the

attractive forces to act, and condensation occurs

TC

TC

https://dl.doubtnut.com/l/_M9atHij4WIqK
https://dl.doubtnut.com/l/_nJ4f1wDSRUcV
https://dl.doubtnut.com/l/_3TjgLvafMONR


C. No condensation takes place above 

D. Due to higher kinetic energy of the gas molecules above , it is

considered as super critical fluid

Answer: b,c,d

Watch Video Solution

TC

TC

217. 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

increase

https://dl.doubtnut.com/l/_3TjgLvafMONR
https://dl.doubtnut.com/l/_2buR9UGA3Y55


B. As the temperature is reduced, the volumebecomes zero and the

pressure reaches infinity

C. As the temperature is reduced, the pressure decrease

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

Answer: c,d

Watch Video Solution

218. Which of the following is a character of a gas at Boyle temperature?

A. the effects of the repusive and attractive intermolecular forces just

offset each other

B. the repulsive intermolecular forces ar stronger than the attractive

intermolecular forces

C. the repulsive intermolecular forces ar weaker than the attractive

intermolecular forces

https://dl.doubtnut.com/l/_2buR9UGA3Y55
https://dl.doubtnut.com/l/_jwDUWXVFfiHF


D. 

Answer: a

Watch Video Solution

b − > 0
a

RT

219. Indicate the correct statement for equal volumes of  and 

 at  and 1 atm.

A. The average translational K.E. per molecule is the same for  and 

B. The rms speed is same for both  and 

C. The density of  is less than that of 

D. The total translational K.E. of both  and  is the same

Answer: a,c,d

Watch Video Solution

N2(g)

CO2(g) 25∘C

N2

CO2

N2 CO2

N2 CO2

N2 CO2

https://dl.doubtnut.com/l/_jwDUWXVFfiHF
https://dl.doubtnut.com/l/_OqfU6HiQk8Yv
https://dl.doubtnut.com/l/_6TfkxLUhkwcZ


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

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

B. Boyond this temperature, there is no distinction between the two

phases and a gas cannot be liquefied by compression.

C. At this temperature, the gas the liquid phases have different critical

densities

D. All are correct

Answer: a,b

Watch Video Solution

221. Consider the following statement regarding Maxwell's distribution of

speeds. The correct statement(s) is/are :

A. as temperature increases, the peak (maxima ) of a curve is shifted

towards right side

https://dl.doubtnut.com/l/_6TfkxLUhkwcZ
https://dl.doubtnut.com/l/_wQyUWd4XsQFd


B. as temperature increases, the most probable speed of molecules

increases but fraction of molecules of maximum speed decreases

C. the area under the curve at all the temperatures is the same

because it rpresents the number of gaseous molecules

D. the fractions of molecules having different speeds are different at a

given temperature

Answer: a,b,c,d

Watch Video Solution

222. If a gas espands at a constant pressure by providing heat :

A. the temperature increases

B. the kinetic energy of the gaseous molecules remains same

C. the kinetic energy of gaseous molecules decreases

D. the number of molecules of the gas decreases

https://dl.doubtnut.com/l/_wQyUWd4XsQFd
https://dl.doubtnut.com/l/_QNAYAtx9CP3M


Answer: a

Watch Video Solution

223. Select the incorrect statement(s) :

A. The product of pressure and volume of fixed amount of a gas is

independent of temperature.

B. The value of universal gas constant depends upon temperature,

volume and number of gaseous molecules

C. The gas constant also known as Boltzmann's constant

D. The average kinetic energy of molecules depends only on

temperature

Answer: a,b,c

Watch Video Solution

https://dl.doubtnut.com/l/_QNAYAtx9CP3M
https://dl.doubtnut.com/l/_OeTAWAkzB8zV
https://dl.doubtnut.com/l/_4cNfLepSvZFV


224. 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 to moles of gas

B.  decrease 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/_4cNfLepSvZFV


225. Two container each containing liquid water are connected as shown

in diagram. 

 


Given that vapour pressure of  at 300 K and 350 K are 20 torr and

40 torr, select correct statement(s) :

A. The final pressure in each container if valve is opened while keeping

the containers at the given temperature is 22 torr

B. The final pressure in each container if valve is opened while keeping

the containers at the given temperature is 40 torr

C. Mass of  is decreased in container X

D. Mass of  is decreased in container Y

H2O(l)

H2O(l)

H2O(l)

https://dl.doubtnut.com/l/_4cNfLepSvZFV
https://dl.doubtnut.com/l/_EqZEttSILYYL


Answer: a,d

Watch Video Solution

226. Select the correct statement(s) :

A. At Boyle's temperature a real gas behaves like an ideal gas at low

pressure

B. Above critical conditions, a real gas behave like an ideal gas

C. For hydrogen gas 'b' domainates over 'a' at all temperatures

D. AT high pressure van der Waals' constant 'b' domainates over 'a'

Answer: a,b,d

Watch Video Solution

227. Select the correct statement :

https://dl.doubtnut.com/l/_EqZEttSILYYL
https://dl.doubtnut.com/l/_3JYR4dK88HtM
https://dl.doubtnut.com/l/_K02IuO2bBINZ


A. The value of compressibility factor 'Z' for  gas is greater than one

at room

B. The real gas behaves as an ideal gas at Boyle's temperature.

C. For a real gas following van der Waals' equation of state, the

expression of critical temperature is 

D. AT low pressure, the compressibility factor 'Z'=1+  for a van der

Waals' gas.

Answer: a,b,c

Watch Video Solution

H2

8a

27R. b

P . b

RT

228. A open ended mercury manometer is used to measure the pressure

exerted by a trapped gas as shown in the figure. Initially manometer

shows no difference in mercury level in both columns as shown in

diagram. 

https://dl.doubtnut.com/l/_K02IuO2bBINZ
https://dl.doubtnut.com/l/_vVbPBYKIYUUB


 


After sparking 'A' dissociates according to following reaction 

 


If pressure of Gas "A" dissociates to 0.9 atm, then (Assume temperature to

be constant and is 300 K)

A. total pressure increases to 1.3 atm

B. total pressure increases by 0.3 atm

C. total pressure increases by 22.3 cm of Hg

D. difference in mercurry level is 228 mm.

A(g) → B(g) + 3C(g)

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


Answer: a,b,d

Watch Video Solution

229. Select incorrect statement for real gases :

A. In low pressure region repulsive forces dominates

B. Volume of gas particles is not negligible in low pressure region

C. Gases behaves as an ideal gas at low pressure and low temperature

D. In high pressure region attractive forces dominates

Answer: a,b,c,d

Watch Video Solution

230. Select correct statements:

A. A real gas can be liquified at critical temperature

https://dl.doubtnut.com/l/_vVbPBYKIYUUB
https://dl.doubtnut.com/l/_cmKPsDcZ4TTM
https://dl.doubtnut.com/l/_tFkTScpa4Zi5


B. Critical pressure is the maximum pressure at which a substance is

present in its liquid state at 

C. Ideal gas can be liquified below 

D. Critical volume is the molar volume of substance in gaseous state

at  and 

Answer: a,d

Watch Video Solution

TC

TC

TC PC

231. Which is/are correct for real gases?

A.  constant at constant high temperature

B.  constant at constant low temperature

C.  at high temperature

D. 

Answer: a,c

Lim
P → 0

(PVm) =

Lim
Vm → 0

(PVm) =

Lim
P → 0

( ) = 1
PVm

RT

Lim
V → 0

( ) = R
PVm

RT

https://dl.doubtnut.com/l/_tFkTScpa4Zi5
https://dl.doubtnut.com/l/_QlyDW5xgUoOg


Watch Video Solution

232. Select incorrect statement (s)

A. At very low pressure real gases show minimum deviation from ideal

behaviour.

B. The compressibility factor for an ideal gas is zero.

C. At Boyle temperature real gas behave as ideal gas in high pressure

region.

D. Real gas show maximum deviation at high pressure and low

temperature.

Answer: b.c

Watch Video Solution

233. If an ideal gas is heated at constant pressure :

https://dl.doubtnut.com/l/_QlyDW5xgUoOg
https://dl.doubtnut.com/l/_KKA30d0o7KMN
https://dl.doubtnut.com/l/_NK4TiYu33IGM


A. the volume increases

B. the mass of gas remains same

C. the kinetic energy of the molecules increases

D. attraction forces between gas particles increases

Answer: a,b,c

Watch Video Solution

234. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_NK4TiYu33IGM
https://dl.doubtnut.com/l/_HO64VfuDBlxw


235. Match the following columns

Watch Video Solution

236. Match the following columns

Watch Video Solution

237. Match gases under specified condition listed in Column I with their

proerties/laws in Column II. 

https://dl.doubtnut.com/l/_05IWSpvetwlx
https://dl.doubtnut.com/l/_xopcevNKpwDM
https://dl.doubtnut.com/l/_XXhsF6W6Z6ok


Watch Video Solution

238. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_XXhsF6W6Z6ok
https://dl.doubtnut.com/l/_hyswKVVrsdo4


239. Match the correct column from list-1 to list -2 on the basis of

following Andrew's isotherm of real gas. 

Watch Video Solution

https://dl.doubtnut.com/l/_F1QRhyTNV35H


240. Match the following columns

Watch Video Solution

241. STATEMENT-1 : The Heat absorbed during the isothermal expansionof

an ideal gas against vacuum is zero. 

STATEMENT-2 : The volume occupied by the molecules of an ideal gas is

zero.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

https://dl.doubtnut.com/l/_bpB8DXTk3gHg
https://dl.doubtnut.com/l/_SFnS0yYgCd4I


B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: B

Watch Video Solution

242. STATEMENT-1 : A lighter gas diffuses mor rapidly than a heavier gas. 

STATEMENT-2 : At a given temperature, the rate of diffusion of a gas is

inversely proportional to density.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

https://dl.doubtnut.com/l/_SFnS0yYgCd4I
https://dl.doubtnut.com/l/_Xda8qdLPxDsR


D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: C

Watch Video Solution

243. Assertion: The value of van der Waals constant a is larger for

ammonia than for nitrogen. 

Reason: Hydrogen bonding is present in ammonia.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

https://dl.doubtnut.com/l/_Xda8qdLPxDsR
https://dl.doubtnut.com/l/_Uxpuxslw9Nxq


Watch Video Solution

244. Assertion: Helium shows only positive deviations from ideal

behaviour. 

Reason: Helium is an inert gas.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Uxpuxslw9Nxq
https://dl.doubtnut.com/l/_HzVB0ppQVsSD


245. Statement-1:  has value of Z (compressibility factor) less

than one, generally. Statement-2:  is due to repulsive forces among

the molecules.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

CH4, CO2

Z < 1

246. Assertion (A): The Joules -Thomon coefficient for an ideal gas is zero. 

Reason (R ) : There are no intermlecular attactive forces in an ideal gas.

https://dl.doubtnut.com/l/_bFXpWXEyZAdr
https://dl.doubtnut.com/l/_uytvk5Au4FVi


A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

247. STATEMENT-1 : The average translational kinetic energy per molecule

of the gas per degree of freedom is 1/2 KT. 

STATEMENT-2 : For every molecule there are three rotational degree of

freedom.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

https://dl.doubtnut.com/l/_uytvk5Au4FVi
https://dl.doubtnut.com/l/_rDTDgpAblxpW


B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: C

Watch Video Solution

248. STATEMENT-1 : On increasing the temperature, the height of the peak

of the Maxwell distribution curve decreases. 

STATEMENT-2 : The fraction of molecules is very less at the higher speeds.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

https://dl.doubtnut.com/l/_rDTDgpAblxpW
https://dl.doubtnut.com/l/_tDXUmB0QfxZJ


D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: B

Watch Video Solution

249. STATEMENT-1 : The gases He and  are very different in their

behaviour at any temperature and pressure but their compressibility

factors are nearly the same at the critical point. 

STATEMENT-2 : They have nearly the same critical constant.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

H2

https://dl.doubtnut.com/l/_tDXUmB0QfxZJ
https://dl.doubtnut.com/l/_BzGurTDfAWRD


Answer: C

Watch Video Solution

250. Assertion: Most probable velocity is the velocity possessed by

maximum fraction of molecules at the same temperature. 

Reason: On collision, more and more molecules acquire higher speed at

the same temperature.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BzGurTDfAWRD
https://dl.doubtnut.com/l/_hilWbp70SC5B


251. STATEMENT-1 : Plot of P vs 1/V (volume) is a straight line for an ideal

gas. 

STATEMENT-2 : Pressure is directly proportional to volume for an ideal

gas.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hilWbp70SC5B
https://dl.doubtnut.com/l/_jgCYw0j77XA1


252. STATEMENT-1 : 1 mol of  and  each occupy 22.7 L of volume at 

 and 1 bar pressure, considering ideal behaviour. 


STATEMENT-2 : Molar volume for all ideal gases at the same temperature

and pressure are equal.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

H2 O2

0∘C

https://dl.doubtnut.com/l/_6GW1Ux3xh5Jm


253. STATEMENT-1 : Reacting gases react to form a new gas having

pressure equal to the sum of their partial pressure. 

STATEMENT-2 : Pressure exerted by a mixture of non-reacting gases

present in a container is equal to the sum of their partial pressures.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Ps6r7bweZasw


254. STATEMENT-1 :  of the initial mole of the air is expelled, if air

present in an open vessel is heated from  to . 


STATEMENT-2 : Rate of diffusion of a gas is inversely proportional to the

square root of its molecular mass.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: B

Watch Video Solution

1/4th

27∘C 127∘C

https://dl.doubtnut.com/l/_KmaoNNvG86EP


255. STATEMENT-1 : Compressibility factor for hydrogen varies with

pressure with positive slope at all pressures at . 


STATEMENT-2 : Even at low pressures, repulsive forces dominate in

hydrogen gas at .

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: A

Watch Video Solution

0∘C

0∘C

https://dl.doubtnut.com/l/_280fThRtYZ6t


256. STATEMENT-1 : Wet air is heavier than dry air. 

STATEMENT-2 : The density of dry air is less than the density of water at 1

atm and 273K.

A. If both the statement are TRUE and STATEMENT-2 is the correct

explanation of STATEMENT-1

B. If both the statement are TRUE but STATEMENT-2 is NOT the correct

explanation of STATEMENT-1

C. If STATEMENT-1 is TRUE and STATEMENT-2 is FALSE

D. If STATEMENT-1 is FALSE and STATEMENT-2 is TRUE

Answer: D

Watch Video Solution

257. A bubble of gas released at the bottom of a lake increases to four

times its original volume when it reaches the surface. Assuming that

https://dl.doubtnut.com/l/_KjnmhwpOmjFv
https://dl.doubtnut.com/l/_5xErk6ly7MTZ


atmospheric pressure is equivalent to the pressure exerted by a column

of water 10 m high, what is the depth of the lake?

Watch Video Solution

258. A gaseous mixture containing equal mole sof  and He is

subjected to series of effusion steps. The composition (by moles) of

effused mixture after 4 effusion steps is  rspectively. Then find the

value of 

Watch Video Solution

H2, O2

x : 1: y

( ).
x

y

259. Two moles of an ideal gas undergoes the following process. Given

that  then calculate the value of (x + Y) 
( )
V

is x × 10+y,
∂P

∂T

https://dl.doubtnut.com/l/_5xErk6ly7MTZ
https://dl.doubtnut.com/l/_QqXMEdY8QR6N
https://dl.doubtnut.com/l/_9U3OHCNKnKwa


Watch Video Solution

260. 1 mole of a ciatomic gas present in 10 L vessel at certain temperature

exert a pressure of 0.96 atm. Under similar conditions an ideal gas

exerted 1.0 atm pressure. If volume of gas molecule is negligible, then find

the value of van der Waals' constant ''a'' (in atm ).

Watch Video Solution

L2 /mol2

https://dl.doubtnut.com/l/_9U3OHCNKnKwa
https://dl.doubtnut.com/l/_We2v0uhDzL32


261. The graph of compressibility factor (Z) vs. P for one mole of a real gas

is shown in following diagram. The graph is plotted at constant

temperature 273K. If the slope of graph at very high pressure  is 

 , then calculate volume of one mole of real gas molecules

(in L/mol) 

Given :  and  


Watch Video Solution

( )
dZ

dP

( )atm− 11

2.8

NA = 6 × 1023 R = LatmK − 1mol− 122.4

273

262. Under the identical conditions of temperature, the density of a gas X

is two times to that of gas Y while molecular mass of gas Y is three times

that of X. Calculate the ratio of pressure of X and Y.

W t h Vid S l ti

https://dl.doubtnut.com/l/_oJelPS0l5tCw
https://dl.doubtnut.com/l/_tspNYyvmtRN3


Watch Video Solution

263. The time for a certain volume of a gas  to diffuse through a small

hole is 2 minute If takes 5.65 minute for oxygen to diffuse under similar

conditions Find the molecualr weight of  .

Watch Video Solution

A

A

264. Excess  reacts at  and 1.0 atm pressure with  to

give a compound . If 423 mL of  at the same temperature

and pressure produced 4.2 g of , what is n? [Atomic mass Br =80, F

=19 ]

Watch Video Solution

F2(g) 150∘C Br2(g)

BrFn Br2(g)

BrFn

265. Initially bulb "a" contained oxygen gas at  and 950 mm of Hg

and bulb "B" contained neon gas at  and 900 mm of Hg. These bulbs

are connected by a narrow tube of negligible volume equipped with a

27∘C

27∘C

https://dl.doubtnut.com/l/_tspNYyvmtRN3
https://dl.doubtnut.com/l/_HIFznDz0gsa6
https://dl.doubtnut.com/l/_ClhbNWonF5tq
https://dl.doubtnut.com/l/_n5TOrXVxB2nz


stopcock and gases were allowed to mix-up freely. The pressure obtained

in the combined system was found to be 910 mm of Hg. 

 


If volume of bulb B was measured to be 10 L, then find the volume of

oxygen gas present initially in bulb "A" .

Watch Video Solution

266. Air is trapped in a horizontal glass tube by 36 cm mercury column as

shown below : 

 If the tube is

https://dl.doubtnut.com/l/_n5TOrXVxB2nz
https://dl.doubtnut.com/l/_ZTRXsSfZLe3B


held vertical keeping the open end up, lengh of air column shrink to 19

cm. What is the lengh (in cm) by which the mercury column shifts down?

Watch Video Solution

267. A flask containing air at  and 722 mm of Hg is cooled to 100 K

and 760 mm of Hg. If density in the initial condition , then what is

the final density ?

Watch Video Solution

107∘C

1g/cm3

(g/cm3)

268. If an ideal gas at 100 K is heated to 109 K in a rigid container, the

pressure increases by X%. What is the value of X?

Watch Video Solution

269. The van der Waals' constantes for a gas are

 .If a = 3.6atmL2mol− 2, b = 0.6Lmol− 1 R = 0.08LatmK − 1mol− 1

https://dl.doubtnut.com/l/_ZTRXsSfZLe3B
https://dl.doubtnut.com/l/_cktmpwwhRzQp
https://dl.doubtnut.com/l/_wgMUrNbgwwVC
https://dl.doubtnut.com/l/_ba4FsGiBil5P


Level 1 Q 31 To Q 60

and the Boyle's temperature (K) is  of this gas, then what is the value

of ?

Watch Video Solution

TB

TB

15

270. A flask has 10 molecules out of which four molecules are moving at

 and the remaining ones are moving at same speed of . If

rms of the gas is , what is  ?

Watch Video Solution

7ms− 1 Xms− 1

5ms− 1 X

1. Nitrogen forms several gaseous oxides. One of them has a density of

1.33 g/L measured 764 mmHg and . Write the formula of the

compound.

A. NO

150∘C

https://dl.doubtnut.com/l/_ba4FsGiBil5P
https://dl.doubtnut.com/l/_rm6pw9Q0EbfS
https://dl.doubtnut.com/l/_FNHNI5ElDBdJ


Level 1 Q 121 To Q 150

B. 

C. 

D. 

Answer: c

View Text Solution

N2O

NO2

N2O5

1. Dimethyl ether decomposes as 

 


When  decomposes to 20% extent under certain

conditions, what is the ratio of diffusion of pure  with

methane?

A. 

B. 

CH3OCH3(g) → CH4(g) + CO(g) + H2(g)

CH3OCH3(g)

CH3OCH3(g)

0.59: 1

1.18: 1

https://dl.doubtnut.com/l/_FNHNI5ElDBdJ
https://dl.doubtnut.com/l/_ZtyqiTr1U9qN


Level 1 Q 151 To Q 176

C. 

D. 

Answer: c

View Text Solution

2.36: 1

1.77: 1

1. The temperature at which real gases obey the ideal gas laws over a

wide range of low pressure is called:

A. Critical temperature

B. Inversion temperature

C. Boyle temperature

D. Reduced temperature

Answer: c

https://dl.doubtnut.com/l/_ZtyqiTr1U9qN
https://dl.doubtnut.com/l/_ZfipHqWluhrf


Level 2

View Text Solution

1. A graph is plotted between p (atm) vs  for 10 mol of an ideal gas as

follows: 

Then slope of curve and volume of container (L) respectively, are: 

A. 0.1,8.21

B. 8.21,0.1

C. 27.3,8.21

t∘C

https://dl.doubtnut.com/l/_ZfipHqWluhrf
https://dl.doubtnut.com/l/_uNHAl4CgKnCI


Level 3 Passage

D. 8.21,27.3

Answer: a

View Text Solution

1. Collision cross-section is an area of an imaginary sphere of radius 

around the molecule within which the centre of another molecule cannot

penetrate. 

The volume swept by a single molecule in unit time is 

 


 where  is the average speed 


If  is the number of molecules per unit volume, then the number of

molecules within the volume V is 

σ

V = (πσ2)ū ū

N ∗

https://dl.doubtnut.com/l/_uNHAl4CgKnCI
https://dl.doubtnut.com/l/_NQcSS5kVbEbr


 

Hence, the number of collision made by a single molecule in unit time will

be 

 


In order to account for the movements of all molecules, we must consider

the average velocity along the line of centres of two coliding molecules

instead of the average velocity of a single molecule . If it is assumed that,

on an average, molecules collide while approaching each other

perpendicularly, then the average velocity along their centres is  as

shown below. 

 


N = VN ∗ = (πσ2ū)N ∗

Z = N = (πσ2ū)N ∗

√2ū

https://dl.doubtnut.com/l/_NQcSS5kVbEbr


Number of collision made by a single molecule with other molecule per

unit time is given by 

 


The total number of bimolecular collisions  per unit volume per unit

time is given by 

 


If the collsion involve two unlike molecules then the number of collisions

 per unit volume per unit time is given as 


 


where  and  are the number of molecules per unit volume of the

two types of molecules,  is the average diameter of the two molecules

and  is the reduced mass. The mean free path is the average distance

travelled by a molecule between two successive collisions. We can express

it as follows : 

 


 


For a given gas the mean free path at a particular pressure is :

A. independent to temperature

Z1 = πσ2(ūrel)N
∗ = √2πσ2ūN ∗

Z11

Z11 = (Z1N
∗ )orZ11 = (√2πσ2ūN ∗ )N ∗ = πσ2ūN ∗ 21

2

1

2

1

√2

Z12

Z12 = πσ2
12(√ )N1N2

8kT

πμ

N1 N2

σ12

μ

λ = =
Average distance travelled per unit time

NO. of collisions made by a single molecule per unit time

ū

Z1

or        λ = ⇒
ū

√2πσ2ūN ∗

1

√2πσ2ūN ∗

https://dl.doubtnut.com/l/_NQcSS5kVbEbr


Level 3 Subjective Problems

B. decreases with rise in temperature

C. increases with rise in temperature

D. directly proportional to 

Answer: c

View Text Solution

T 2

1. One mole of a gas changed from its initial state (15L,2 atm) to final state

(4L,10 atm) reversibly. If this change can be represented by a straight line

in P - V curve maximum temperature (approximate), the gas attained is

 Then find the value of x.

View Text Solution

x × 102K.

https://dl.doubtnut.com/l/_NQcSS5kVbEbr
https://dl.doubtnut.com/l/_6Mh1WZA1NjMQ

