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BOOKS - CENGAGE CHEMISTRY (ENGLISH)

STATES OF MATTER

Solved Example

1. What will be the volume occupied by 2 gm of hydrogen at 300 K and 4
atmospheric pressure if at 273 k and 1 atmospheric pressure the gas

occupies 22.4 L.

° Watch Video Solution

2. A manometer is connected to a gas containing bulb. The open arm

reads 40.0cm where as the arm connected to the bulb reads 15.0cm. If


https://doubtnut.app.link/lkek2J5wfhb
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https://dl.doubtnut.com/l/_EX8qva3tvTiQ
https://dl.doubtnut.com/l/_22uWecIw9M0A

barometric pressure is 74.0cmHg, then what is the pressure of gas in

bar?

° Watch Video Solution

3. A balloon of 21 cm diameter is to be filled with hydrogen gas at S.T.P.
from a cylinder containing hydrogen gas at 20 atm and 300 K. The
capacity of the cylinder is 2.82 litres at S.T.P. How many balloons can be

filled in ?

° Watch Video Solution

4. At fixed temperature and 600mm pressure, the density of a gas is 42.
At the same temperature and 700mm pressure, what is the density of the

gas?

° Watch Video Solution



https://dl.doubtnut.com/l/_22uWecIw9M0A
https://dl.doubtnut.com/l/_PMZeRIuzLVpF
https://dl.doubtnut.com/l/_B3u0zcJVKSzw

5. 5g of He at 27°C' is subjected to a pressure change from 0.5atm to
2atm. The initial volume of the gas is 10dm?>. Calculate the change in

volume of the gas.

° Watch Video Solution

6. Among the plots of PuvsV given below, which one corresponds to

Boyle's law?

° Watch Video Solution

7. Draw a graph of log P and log(1/V) for a fixed amount of gas at

constant temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_joVh6ekX6MBL
https://dl.doubtnut.com/l/_9mh4iXPMZdnh
https://dl.doubtnut.com/l/_ERryECy9Jf8L

8. What is the volume of a sample of oxygen at a pressure of 3.5bar if its

volume at 1bar is 3.15L at the same temperature?

° Watch Video Solution

9. A gas occupies a volume of 2.5L at 9 x 10°Nm 2. Calculate the
additional pressure required to decrease the volume of the gas to 1.5,

Keeping temperature constant.

° Watch Video Solution

10. A vessel of 120 mL capacity contains a certain amount of gas at 35°C
and 1.2 bar pressure. The gas is transferred to another vessel of volume

180 mL at 35° C'. What would be its pressure?

° Watch Video Solution



https://dl.doubtnut.com/l/_3ljf1RGl4tQ9
https://dl.doubtnut.com/l/_6kwkFXEHe8xw
https://dl.doubtnut.com/l/_RrmJWztfO5qv

11.103m L of carbon dioxide was collected at 27° C and 763mm pressure.
What will be its volume if the pressure is changed to 721mm at the same

temperature?

° Watch Video Solution

12. Pressure remaining constant, at what temperature the volume of a gas

will be double of its volume at 0°C' ?

° Watch Video Solution

13. A sample of gas has a volume of V] litre at temperature t;.° C. When
the temperature of the gas is changed to t,.° C' at constant pressure,
then the volume of the gas was found to increase by 10%. The percentage

increase in temperature is

° Watch Video Solution



https://dl.doubtnut.com/l/_t5U8qkfO3QVw
https://dl.doubtnut.com/l/_56yGhTDqmnBH
https://dl.doubtnut.com/l/_utWlYxxOOKCc
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14. What is the temperature at which rms velocity of a gas is half its value

at 0°¢, if the pressure is kept constant ?

° Watch Video Solution

15. An open vessel at 27° C' is heated until three fifth of the air in it has
been expelled| Assuming volume of vessel constant find the temperature

to which the vessel has been heated

° Watch Video Solution

16. A flask having a volume of 250.0mL and containing air is heated to
100° C, immered in water, and opened. What volume of water will be

drawn back into the flask, assuming the pressure remaining constant?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZkwOoRoQokI3
https://dl.doubtnut.com/l/_ViZssKuXzIvp
https://dl.doubtnut.com/l/_fUgzoLZTskf7

17. The volume of a given mass of a gas at 27° C, 1 atm is 100cc. What will

be its volume at 327°C ?

° Watch Video Solution

18. In terms of Charles' law explain why —273° C is the lowest possible

temperature?

° Watch Video Solution

19. A sample of helium has a volume of 500cm? at 373 K. Calculate the
temperature at which the volume will become 260cm? . Assume that the

pressure is constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_f6uvuNju0NK1
https://dl.doubtnut.com/l/_I2ZRcra0rbCq
https://dl.doubtnut.com/l/_gqw1WrXSGk8t

20. It is desired to reduce the volume of 1000 cm of a gas by 25 % . To
what temperature the gas be cooled if the initial temperature is 125°C

and the pressure remains constant ?

o Watch Video Solution

21. An LPG cylinder can withstand a pressure of 14.9 atmosphere. The
pressure gauge of the cylinder indicates 12 atmosphere at 27°C .
Because of a sudden fire in the building , the temperature rises. At what

temperature will the cylinder explode ?

o Watch Video Solution

22.Two glass bulbs of equal volume are connected by a narrow tube and
are filled with a gas at 0° C' at a pressure of 76¢cm of mercury. One of the
bulbs is then placed in melting ice and the other is placed in a water bath
maintained at 62° C'What is the new value of the pressure inside the

bulbs? The volume of the connecting tube is negligible.


https://dl.doubtnut.com/l/_OOSNBS8UrG3R
https://dl.doubtnut.com/l/_1Lq7QknLADtf
https://dl.doubtnut.com/l/_jPf1ZNMiIYWs

° Watch Video Solution

23. An iron cylinder contains helium at a pressure of 250 k Pa at 300 K.
The cylinder can withstand a pressure of 1 x 10° Pa. The room in which
cylinder is placed catches fire. Predict the temperature (in K) at which the

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

° Watch Video Solution

24.A 0.50 L container is ocupied by nitrogen at a pressure of 800 torr and
a temperature of 0° C. The container can only withstand a pressure of 3.0
atm. What is the highest temperature (°C) to which the container may

be heated?

° Watch Video Solution

25. A balloon blown up has a volume of 500 mL at 5° C. The balloon is

distended to 7/8th of its maximum capacity.


https://dl.doubtnut.com/l/_jPf1ZNMiIYWs
https://dl.doubtnut.com/l/_NprUA0DKxNUm
https://dl.doubtnut.com/l/_YRa2TIwXBtjc
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Will it burst at 30°C ?

° Watch Video Solution

26. 20 mL of hydrogen gas at 15°C is heated to 35°C at constant

pressure . Find the new volume of hydrogen.

° Watch Video Solution

27. At what centigrade temperature will the volume of a gas at 0° C triple

itself if the pressure remains constant.

° Watch Video Solution

28. A 10.0L container is filled with a gas to a pressure of 2.00atm at 0°C.

At what temperature will the pressure inside the container be 2.50atm ?

° Watch Video Solution



https://dl.doubtnut.com/l/_6rJ3eQkP7QZQ
https://dl.doubtnut.com/l/_8L0AiQCS53tL
https://dl.doubtnut.com/l/_fHBzSfIUvu3Q
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29. Which of the following is true about the same number of molecules in

A and B?

A. Flask A contains eight times more molecules than flasks B.

B. Flask B contains eight times more molecules than flask A.

C. Both flasks contain an equal number if molecules.

D. Flasks A contains four times more molecules than flasks B.

o Watch Video Solution

30. Which of the following is true about pressures in flasks A and B?

A.The pressure in flask A is four times that in flask B.

B. The pressure in flask B is four times that in flask A.

C. Both flasks have some pressure.

D. The pressure in flask A is eight times that in flask B.


https://dl.doubtnut.com/l/_jrnqSa0RAxNZ
https://dl.doubtnut.com/l/_hAigSMuk97w5

o View Text Solution

31. Which of the following graphs is consistent with ideal gas behaviour?
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32.Boyle's Law for an ideal gas can be plotted as shown ( — ) (n: moles,
T temperature)
Note: T" and n are kept constant along line Ly, Ly, and Ls,

It follows from the above graph:

(T),n)
(T29 n)

AT, >Ty >T;

B. T, < Ty < T}

C.T1 :T2 :T3

D. None of these


https://dl.doubtnut.com/l/_xKsEWHs4tDXW
https://dl.doubtnut.com/l/_asNWyI4GhxLW

o Watch Video Solution

33. A gas occupies a volume of 300 em? at 27.° C and 620 mm pressure .

The volume of gas at 47.° C and 640 mm pressure is

o Watch Video Solution

34. 2g of hydrogen is sealed in a vessel of volume 0.02m3and is

maintained at 300K. Calculate the pressure in the vessel.

o Watch Video Solution

35. A sample of gas occupies a volume of 320cm® at STP. Calculate its

volume at 66° C and 0.825atm pressure.

o Watch Video Solution



https://dl.doubtnut.com/l/_asNWyI4GhxLW
https://dl.doubtnut.com/l/_x2rOS2ZU77lc
https://dl.doubtnut.com/l/_8mVzVuVbHaDE
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36. Determine the value of gas constant R when pressure is expressed in

Torr and volume in dm?

° Watch Video Solution

37. How many moles of oxygen are present in 400cm® sample of the gas
at a pressure of 760mmHg and a temperature of 27°C. (The value of R

is given to be 8.31kPadm®K ~'mol 1.

° Watch Video Solution

38. A gas of molecular mass 71 g mol ! is enclosed in a vessel at a
temperature of 30° C. If the pressure exerted by the gas is 1065 mm of

Hg, calculate the density of the gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_H0xo1zboogAf
https://dl.doubtnut.com/l/_Nl0LMgMRGTCQ
https://dl.doubtnut.com/l/_OkVu8a287ntn

39. The drain cleaner Drainex contains small bits of aluminium which
react with caustic soda to produce hydrogen What volume of hydrogen

at 20° C aand one bar will be released when 0.15¢g of aluminium reacts ? .

° Watch Video Solution

40. The temperature at the foot of a mountain is 30° C and pressure is
760mmHg, whereas at the top of the mountain these are 0°C and
710mmHg . Compare the densities of air at the foot and top of the

mountain.

° Watch Video Solution

41. 29 g of a gas at 95°C occupied the same volume as 0184 g of
dihydrogen at 17° C, at the same pressure. What is the molar mass of the

gas?

° Watch Video Solution



https://dl.doubtnut.com/l/_FvghSUTDZlVN
https://dl.doubtnut.com/l/_oUGi2LnJ1YOr
https://dl.doubtnut.com/l/_Rk7EiDVn7hdf

42, Density of a gas is found to be 5.46g/dm® at 27.° C and 2 bar

pressure . What will be its density at STP ?

° Watch Video Solution

43.The density of a gas is found to be 1.56¢gL ~! at 745mm pressure and

60° C. Calculate the molecular mass of the gas.

° Watch Video Solution

44. At which of the following four conditions will the density of nitrogen

be the largest?

A.STP

B. 273K and 2atm

C.546K and latm

D. 546 K and 2atm


https://dl.doubtnut.com/l/_L8JTVdw53JFJ
https://dl.doubtnut.com/l/_slgmcJ2yYxBr
https://dl.doubtnut.com/l/_WYSxhbKn22W3

° Watch Video Solution

45.When 2g of a gas A is introduced into an evacuated flask kept at 25° C
, the pressure is found to be one atmosphere. If 3 g of another gas B are
then added to the same flask, the total pressure becomes 1.5 atm.

Assuming ideal gas behaviour, calculate the ratio of molecular weights

MA:MB.

° Watch Video Solution

46. Calculate the weight of methane in a 9.00 litres cylinder at 16 atm and

27°C.

° Watch Video Solution



https://dl.doubtnut.com/l/_WYSxhbKn22W3
https://dl.doubtnut.com/l/_xtVZGQbWS1Ii
https://dl.doubtnut.com/l/_mN92M9zYfXHo

47. Calculate the volume occupied by 5.0g of acetylene gas at 50° C and

740mm pressure.

o Watch Video Solution

48. An open vessel at 27° C is heated until three fifth of the air in it has
been expelled| Assuming volume of vessel constant find the temperature

to which the vessel has been heated

o Watch Video Solution

49. What percent of a sample of nitrogen must be allowed to escape if its
temperature, pressure, and volume are to be changed from 220° C, 3atm,
and 1.65L to 110° C, 0.7atm, and 1L, respectively?

A.41.4 %

B.8.18 %

C.4.14 %


https://dl.doubtnut.com/l/_NFCH8PAE4gNL
https://dl.doubtnut.com/l/_7neJqVI2mCso
https://dl.doubtnut.com/l/_8GqDG0WKEcQy

D.81.8 %

o Watch Video Solution

50. Isobutane (Cy;Hy) undergoes combustion in oxygen according to
the following reaction:

2CyHyo(g) + 1302(g) — 8C0,(g) + 10H,0(e)

When 10.00L of isobutane is burnt at 27°C and 1~ pressure, calculate

the volume of CO, produced at 120° C and 4.0~ pressure.

o Watch Video Solution

51. What mass of potassium chlorate must be decomposed to produce

2.40L of oxygen at 0.82bar and 300K?

o Watch Video Solution



https://dl.doubtnut.com/l/_8GqDG0WKEcQy
https://dl.doubtnut.com/l/_z8CrAKzSoiDw
https://dl.doubtnut.com/l/_whpuB1x2Sqb4

52. Calculate the number of gaseous molecules left in a volume of 1mm?

if it is pumped out to give a vacuum of 10 " SmmHg at 298K.

° Watch Video Solution

53. What volume of air containing 21 % of oxygen by volume is required
to completely burn 1Kg of sulphur (Sg) which contains 4%
incombustible material? Sulphur burns according to the reaction

1
558 + 02 — SOg

° Watch Video Solution

54. A gas cylinder contains oxygen gas at 25°C and 15.0 atm. If the
temperature of the surroundings rises to 42°C, what would be the

pressure of the gas in the cylinder ?

° Watch Video Solution



https://dl.doubtnut.com/l/_7XucTB0l1mcj
https://dl.doubtnut.com/l/_uL1QlHfypRck
https://dl.doubtnut.com/l/_DGuXC12RWOxo
https://dl.doubtnut.com/l/_wYNDzBa78367

55. A refrigeration tank holding 5.00L feron gas (CyClyF}) at 25°C and
3.00atm pressure developed a leak. When the leak was discovered and
repaired, the tank has lost 76.0g of the gas. What was the pressure of the

gas remaining in the tank at 25° C?

o Watch Video Solution

56. A quantity of hydrogen gas occupies a volume of 30.0mL at a certain
temperature and pressure. What volume would half of this mass of
hydrogen occupy at triple the initial temperature, if the pressure was

one-ninth that of the original gas?

o Watch Video Solution

57. A 10.0L cylinder of oxygen at 4.0atm pressure and 17° C' developed a
leak. When the leak was repaired, 2.50atm of oxygen remained in the

cylinder, still at 17° C. How many moles of gas escaped?

o Watch Video Solution



https://dl.doubtnut.com/l/_wYNDzBa78367
https://dl.doubtnut.com/l/_gAibvCdyLkpn
https://dl.doubtnut.com/l/_VewngLGZ3lZs

58. A certain quantiy of gas occupies a volume of 0.8L collected over
water at 300K and a pressure 0.92bar. The same gas occupies a volume
of 0.08L at STP in dry conditions. Calculate the aqueous tension at

300K.

° Watch Video Solution

59. At sea level, the composition of dry air is approximately N, = 75.5 %,
Oy = 23.2%,and Ar = 1.3 % by mass. If the total pressure at sea level

is 1bar, what is the partial pressure of each component?

° Watch Video Solution

60. A 2L flask contains 1.6g of methane and 0.5g of hydrogen at 27°C.
Calculate the partial pressure of each gas in the mixture and hence

calculate the total pressure.

° Watch Video Solution



https://dl.doubtnut.com/l/_VewngLGZ3lZs
https://dl.doubtnut.com/l/_i3R1lCPerFee
https://dl.doubtnut.com/l/_qw4aVh9V8V4b
https://dl.doubtnut.com/l/_65gRLTAJvlJx

61. 20g of hydrogen and 128g of oxygen are contained in a 20L flask at
200° C. Calculate the total pressure of the mixture. If a spark ignites the

mixture, what will be the final pressure?

o Watch Video Solution

62. A container of 1 L capacity contains a mixture of 4 g of O; and 2 g H,
at 0.° C. What will be the total pressure of the mixture ? (a) 50 . 42 atm

(b)25.21atm (C)15.2 atm (d) 12 .5 atm

o Watch Video Solution

63. Equal molecules of N, and O, are kept in closed container at pressure
P.If N5 is removed from the system, then what will be the pressure of

the container?

A P


https://dl.doubtnut.com/l/_65gRLTAJvlJx
https://dl.doubtnut.com/l/_zga3rSUOHJ3J
https://dl.doubtnut.com/l/_N38GE57E3qWV
https://dl.doubtnut.com/l/_so1vuj7R7L1i

B.2P
C.P/2

D. P?

° Watch Video Solution

64. At room temperature Dalton's law of partial pressure is not applicable

to:

A. Mixture of Hy and N,

B. Mixture of Hy and Cl,

C. Mixture of Hy and CO,

D. None

° Watch Video Solution



https://dl.doubtnut.com/l/_so1vuj7R7L1i
https://dl.doubtnut.com/l/_0e7Kw2qAWJje
https://dl.doubtnut.com/l/_jTWjCwz7Yz4f

65. Equal volumes of all gases under the same conditions of temperature

and pressure contain equal number of

A. Atoms

B. Molecules

C. Radicals

D. Compound atoms

o Watch Video Solution

66. 0.5mol of Hy, SO,, and CHjy is kept in a container. A hole was made
in the container. After 3hours, the order of partial pressure in the
container will be

A. Pso, > Pcn, > P,

B-PHz > PSOz > PCH4

C. Pcg, > Pso, > Pp,


https://dl.doubtnut.com/l/_jTWjCwz7Yz4f
https://dl.doubtnut.com/l/_UeRVQGxIO639

D. Pcy, > Pg, > Pso,

° Watch Video Solution

67. Why dry air is heavier than moist air?

° Watch Video Solution

68. A vessel of 4.00L capacity contains 4.00g of methane and 1.00g of
hydrogen at 27° C. Calculate the partial pressure of each gas and also

the total pressure in the container.

° Watch Video Solution

69. Compare the rates of diffusion of ?3° UF, and 2% UFj

° Watch Video Solution



https://dl.doubtnut.com/l/_UeRVQGxIO639
https://dl.doubtnut.com/l/_1RPv0LXy6Q9a
https://dl.doubtnut.com/l/_EjP5VLGRR6Y0
https://dl.doubtnut.com/l/_Ou2MiVlugAr4

70. The relative densities of oxygen and carbon dioxide are 16 and 22
srespectively. If 25¢m® of carbon dioxide effuses out in 75s, What volume

of oxygen will effuse out in 96s under similar condition?

o Watch Video Solution

71. A mixture of 50mL of Hy and 50mL of O, is allowed to effuse
through an effusiometer till the residual gas occupies 90m L. What is the

composition of (a) effused gas, (b) the residual gas?

o Watch Video Solution

72. A straight glass tube has two inlets X and Y at the two ends. The
length of the tube is 200 cm. HCl gas through inlet X and NHj gas
through inlet Y are allowed to enter the tube at the same time. White
fumes first appear at a point Pinside the tube. Find the distance of P from

X.

I o Watch Video Solution


https://dl.doubtnut.com/l/_HgxsBBylNpHg
https://dl.doubtnut.com/l/_YJx0LheYMseo
https://dl.doubtnut.com/l/_TWovzuSmEjeR

73. One mole of nitrogen gas at 0.8atm takes 38s to diffuse through a
pinhole, while 1mol of an unknown fluoride of xenon at 1.6atm takes 57s
to diffuse through the same hole. Calculate the molecular formation of

the compound.

o Watch Video Solution

74. A balloon filled with ethylene is pricked with a needle and quickly

dropped in a tank of Hy gas under identical conditions. After a while, the

balloon will

A. Shrunk

B. Enlarge

C. Completely collapse

D. Remain unchanged in size



https://dl.doubtnut.com/l/_TWovzuSmEjeR
https://dl.doubtnut.com/l/_mNLR6pSCW61m
https://dl.doubtnut.com/l/_3hGFDrxB3rbx

| Y Watch Video Solution J

75. A 4: 1 molar mixture of He and CH4 is contained in a vessel at 20 bar
pressure. Due to a hole in the vessel, the gas mixture leaks out. What is

the composition of the mixture effusing out initially?

o Watch Video Solution

76. The volumes of ozone and chlorine diffusing in the same time are
35mL and 29mL, respectively. If the molecular weight of chlorine is 71,

calculate the molecular weight of ozone.

o Watch Video Solution

77. At 20° C, two balloons of equal volume and porosity are filled to a
pressure of 2atm, one with 14kgN, and the other with 1K g of Hy.The N,
balloon leaks to a pressure of 1/2atm in 1hour. How long will it take for

the H, balloon to reach a pressure of 1/2atm?


https://dl.doubtnut.com/l/_3hGFDrxB3rbx
https://dl.doubtnut.com/l/_qtbC8SEZx7LT
https://dl.doubtnut.com/l/_vx8jQ4DzYOQA
https://dl.doubtnut.com/l/_bKlpfD9kwZDM

° Watch Video Solution

78. Two balloon are filled with equal moles of hydrogen and helium. Which

balloon will contract first if holes of same size are made in them?

° Watch Video Solution

79. A bottle of dry NHj3 and another bottle of dry HC! connected
through a long tube are opened simultaneously at both ends of the tube.
The white ring (NH,C!) first formed will be

A. At the centre of the tube

B. Near the HC! bottle

C. Near the ammonia bottle

D. Throughout the length of the tube

° Watch Video Solution



https://dl.doubtnut.com/l/_bKlpfD9kwZDM
https://dl.doubtnut.com/l/_Jh2fYXVYuVCQ
https://dl.doubtnut.com/l/_7mDCFwmYiVtS

80. A cinema hall has equidistant rows 1m apart. The length of the
cinema hall is 287m and it has 287 rows. From one side of the cinema hall,
laughing gas (N20) is released and from the other side, weeping gas
(CeHsCOCH,CI) is released. In which rows, spectors will be laughing

and weeping simultaneously?

N»O CgH7 OCl
20 E87C

— 287 m —

o Watch Video Solution

81. Calculate the average kinetic energy in joules of the molecules in 80 g

of methane at 27° C.

o Watch Video Solution

82. For a gas containing 10** molecules (each having mass 10~ *2g) in a

volume of 1dm?, calculate the total kinetic energy of molecules if their


https://dl.doubtnut.com/l/_7mDCFwmYiVtS
https://dl.doubtnut.com/l/_Nlf9H1fpJmaw
https://dl.doubtnut.com/l/_CuKQOCspqPE2
https://dl.doubtnut.com/l/_iLXJHnl4Pp3S

root mean square speed is 10°cms ~ 1. What will be its temperature?

° Watch Video Solution

8. Calculate the pressure exerted by 10%* gas molecules each of mass

10~ 22gin a container of volume 1 litre the rms speed is 10°cms ~!

° Watch Video Solution

84. Isotherms of carbon dioxide at various temperatures are repersented

in figure. Answer the following questions based on this figures.


https://dl.doubtnut.com/l/_iLXJHnl4Pp3S
https://dl.doubtnut.com/l/_nk7oj1vyTu7Y
https://dl.doubtnut.com/l/_t85V3uUIGWtT

Pressure —

(i) In which state will CO, exist between the points a and b at
temperature 77 ?

(i) At what point will CO, start liquefyinh when temperature is T ?

(iii) At what point will CO4 be completely liquefued when temperature is
T,?

(iv) Will condensation take place when the temperature is T3 ?

(v) What portion of the isotherm at T} represent liquid and gaseous C'O,

at equilibrium ?

o Watch Video Solution



https://dl.doubtnut.com/l/_t85V3uUIGWtT

85.The energy of an ideal gas is

A. Completely Kinetic

B. Completely potential

C.KE + PE

D. All of the above

° Watch Video Solution

86. Calculate the temperature at which the root mean square velocity, the
average velocity, and the most proable velocity of oxygen gas are all equal

to 1500ms ~ L.

° Watch Video Solution



https://dl.doubtnut.com/l/_DlNNDjGwIaQX
https://dl.doubtnut.com/l/_SmwJul2FGBZ1

87. Calculate the temperature at which the average velocity of oxygen

equals that of hydrogen at 20K.

° Watch Video Solution

88. Which of the following gases will have the highest RMS velocity at

25°C?

A. O,

B.CO,

C. SO,

D.CO

° Watch Video Solution



https://dl.doubtnut.com/l/_owd7MOb7pQYW
https://dl.doubtnut.com/l/_421ljLv8BYUz

89. Which of the following expressions correctly represents the
relationship between the average molar kinetic energy, KE of CO and N,
molecules at the same temperature?

A.KE¢o = KEy,

B.KEco > KEjy,

C.KEgo < KEy,

D. All of the above

o Watch Video Solution

90. The ratio between the root mean square velocity of Hy at 50 K and

that of O, at 800 K is:

A4

B.2


https://dl.doubtnut.com/l/_vrQzqZgAkzIK
https://dl.doubtnut.com/l/_zLMbcq2AgvjR

C.1

o Watch Video Solution

91. If for two gases of molecular weights M, and Mp at temperature T'y
and T, respectively, T'y Mg = T My, then which property has the same

magnitude for both the gases?

o Watch Video Solution

92. Arrange the following in order of increasing density:
(a) Oxygen at 25° C, 1latm, (b) Oxygen at 0° C, 2atm, (c) Oxygen at 273° C

, latm

o Watch Video Solution



https://dl.doubtnut.com/l/_zLMbcq2AgvjR
https://dl.doubtnut.com/l/_4SgovULVihFU
https://dl.doubtnut.com/l/_l1QHCYGHsk1P

93. How is the pressure of a gas in a mixture related to the total pressure

of the mixture?

° Watch Video Solution

94. What would have happened to the pressure of a gas if the collisions

of its molecules had not been elastic?

° Watch Video Solution

95. Two bulbs A and B of equal capacity are filled with He and SO,
respectively, at the same temperature.
(a) If the pressures in the two bulbs are same, what will be the ratio of

the velocities of the molecules of the two gases?

° Watch Video Solution



https://dl.doubtnut.com/l/_CeKTQz2VNtWF
https://dl.doubtnut.com/l/_hGQJEHsXLegE
https://dl.doubtnut.com/l/_F44ipE9tgwxN

96. Calculate the root mean square velocity of nitrogen at 27°C and

70cm pressure. The density of Hg is 13.6gcm ~3.

° Watch Video Solution

97. Calculate the RMS velocity of chlorine molecules at 17°C and

800mm pressure.

° Watch Video Solution

98. What is the value of b (van der Waals constant) if the diameter of a

molecule is 2.04

A ~ 2.4mLmol !

B. ~ 4.8mLmol !

C. ~ 7.2mLmol !

D. ~ 9.6mLmol !


https://dl.doubtnut.com/l/_epJ9HxsNJNI9
https://dl.doubtnut.com/l/_7E50lNzH1eio
https://dl.doubtnut.com/l/_Tcb5Pzre815P

o Watch Video Solution

99. Two flasks ‘A’ and B’ have equal volumes. Flask ‘A’ contains H, and is
maintained at 300 K while ‘B’ contains equal mass of CH, gas and is
maintained at 600 K. Which flask contains greater number of molecules?

How many times more?

o Watch Video Solution

100. Two flasks A and B of equal volume are at temperature 100K and
200K containing Hy and C' Hy, respectively. Which of the following is true
about KF per mole (KE = Kinetic energy).

A. KE per mole of Hj is twice that of CH,

B. KE per mole of CHy is twice that of H,

C. KE per mole of H, is equal to that of CH,


https://dl.doubtnut.com/l/_Tcb5Pzre815P
https://dl.doubtnut.com/l/_kamOhxK1UbDz
https://dl.doubtnut.com/l/_N9iS0qIeumrF

D. KE per mole of C'H, is thrice that of H,

o Watch Video Solution

101. Two flasks A and B of equal volume containing equal masses of Hy &

CH, gases are at 100K and 200K temperature, respectively. Which of

the following is true about the total K E (Kinetic energy)?

A.Total KFE of H is four times that of CHj.

B. Total KE of CHy is four times that of H,.

C.Total KFE of Hy is two times that of C'Hj,.

D. Total KE of CH, is two times that of H,.

° Watch Video Solution



https://dl.doubtnut.com/l/_N9iS0qIeumrF
https://dl.doubtnut.com/l/_jjkq03NtAxpf

102. The kinetic energy of molecules at constant tempreature in gaseous

state is

A. More than those in the liquid state

B. Less than those in the liquid state

C. Equal to those in the liquid state

D. None of these

° Watch Video Solution

103. 1mol of SO, occupies a volume of 350mL at 300K and 50atm

pressure. Calculate the compressibility factor of the gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_RCrMxBbN7vhl
https://dl.doubtnut.com/l/_3ebc0k7kqHUz

104. Calculate the pressure exerted by 8.5g of ammonia (N Hj) contained
in a 0.5L vessel at 300K. For ammonia, a = 4.OatmL2mol_2,

b = 0.036Lmol ~'.

° Watch Video Solution

105. 20mol of chlorine gas occupies a volume of 800mL at 300K and
5 x 10°Pa pressure. Calculate the compressibility factor of the gas.
(R = 0.083LbarK_1mol_1). Comment, whether the gas is more

compressible or less compressible under these conditions.

° Watch Video Solution

106. Can we use Boyle's law to calculate the volume of a real gas from its

initial state to final state during adiabatic expansion?

° Watch Video Solution



https://dl.doubtnut.com/l/_pTyxJYCQ0ngG
https://dl.doubtnut.com/l/_MGnfVp4Qqix1
https://dl.doubtnut.com/l/_ExsUTAco5Doc
https://dl.doubtnut.com/l/_28Pe8NjBUG4f

107. The compressibility factor of gases is less than unity at STP.

Therefore,

AV, > 224L

B.V,, < 224L

C.V, = 22.4L

D.V,, = 4.8L

o Watch Video Solution

108. The density of steam at 100°C and 10° Pa pressure is 0.6Kgm ~°.

Calculate the compressibility factor of steam.

o Watch Video Solution

109. The compressibility factor for Ny at 223 K and 81.06 Mpa is 1.95 , and

at 373 K and 20 . 265 Mpa , it is 110 . A certain mass of N, occupies a


https://dl.doubtnut.com/l/_28Pe8NjBUG4f
https://dl.doubtnut.com/l/_LolMiWAU19ZB
https://dl.doubtnut.com/l/_S6LAnl6Sj1NS

volume of 1.0 dm? at 223 K and 81.06 Mpa . What is the volume occupied

by the same quantity of NV, at 373 Kand 20.265 MPa?

o Watch Video Solution

110. Calculate the pressure exerted by 22g of CO, in 0.5dm? at 300K
using (a) the ideal gas law and (b) the van der Waals equation. Given

a = 300.0kPadm®mol =2 and b = 40.0cm>mol ~ L.

o Watch Video Solution

111. Two van der Waals gases have the same value of b but different values
of a. Which of these will occupy greater volume under identical
conditions. If the gases have the same value of a but different values of b,

which of them will be more compressible?

o Watch Video Solution



https://dl.doubtnut.com/l/_S6LAnl6Sj1NS
https://dl.doubtnut.com/l/_AX35SwFyF1RU
https://dl.doubtnut.com/l/_eGJQC7K3QV0H

112. Calculate the molecular diameter of helium from its van der Waals

constant b. (b = 24cm3mol_1)

° Watch Video Solution

113. The internal pressure loss of 1mol of van der Waals gas over an ideal

gas is equal to

A.”Zero
B. b’
c a
. W
D.b—
RT

° Watch Video Solution

114. The van der Waals equation for C'H, at low pressure is


https://dl.doubtnut.com/l/_s0EV8w63k3lm
https://dl.doubtnut.com/l/_KgjR8Jx0ZLUb
https://dl.doubtnut.com/l/_ANj4CUZ566C8

A.PV = RT — Pb

a
B.PV =RT — —
%

a
C.PV =RT + —
+V

D.PV = RT + Pb

o Watch Video Solution

115. Which of the following can be most readily liquefied? The given value

of a for NH3 is 4.17, CO, is 3.59, SO, is 6.71, and Cl, is 6.49.

o Watch Video Solution

116. Out of NH3 and N5, which will have
(a) larger value of a

(b) larger value of b

o Watch Video Solution



https://dl.doubtnut.com/l/_ANj4CUZ566C8
https://dl.doubtnut.com/l/_TIjMluIWz17g
https://dl.doubtnut.com/l/_j1hMm6CPprXA

117. One way of writing the equation of state for real gases is
B
PV=RT{1+ — —I—]
|4
where B is a constant. Derive an approximate expression for B in terms

of the van der Waals constants a and b.

o Watch Video Solution

118. If volume occupied by CO, molecules is negligible, then what will be

the pressure ( ) exerted by one mole of CO, gas at 300 K?

5.277
(a = 3.592atm Lzmol_z)

o Watch Video Solution

119. The curve drawn below shows the variations of P as a function of

1/V for a fixed mass and temperature of an ideal gas. It follows from the


https://dl.doubtnut.com/l/_j1hMm6CPprXA
https://dl.doubtnut.com/l/_niPskMLADrFW
https://dl.doubtnut.com/l/_SHD7q1Ce5Frx
https://dl.doubtnut.com/l/_aLSmew3eDO96

curve that:

ATy >Ty, >T

B. T, > Ty > Tj

C.T1 :T2 — T3

D. Nothing can be predicted about temperatures

o Watch Video Solution



https://dl.doubtnut.com/l/_aLSmew3eDO96

120. The critical constants for water are 647K, 22.09M Pa, and
0.0566dm>mol ~!. Calculate the values of a, b and R and explain the

abnormal value of R.

o Watch Video Solution

121. The critical temperature (71,) and pressure (P,) of NO are 177K and
6.48M Pa, respectively, and that of Cl, are 550K and 4.56M Pa,
respectively. Which gas (a) has the smaller value for the van der Waals
constant b, (b) has the smaller value for constant a, (¢) has the larger
critical volume, and (d) is most nearly ideal in behaviour at 300K and

1.013M Pa.

o Watch Video Solution

122. Calculate the volume occupied by 2.0mol of N, at 200K and

3
10.1325M Pa pressure if FeVe _ 3 and bV
RT. 8 T

| o WMIladk L\ dan Ol ikl mn

= 2.21.



https://dl.doubtnut.com/l/_XxK1M3YBE2sW
https://dl.doubtnut.com/l/_QYRhs2NYANVp
https://dl.doubtnut.com/l/_pv0j9KLDbt49
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123. The van der Waals constants for a substance are
a = 300.003kPadmbmol 2 and b = 40.8cm®mol~'. Find the critical

constants of this substance.

° Watch Video Solution

124. The temperature below which a gas does not obey ideal gas laws is

A. Critical temperature

B. Inversion temperature

C. Boyle temperature

D. Reduced temperature

° Watch Video Solution



https://dl.doubtnut.com/l/_pv0j9KLDbt49
https://dl.doubtnut.com/l/_Lnj5FpNWb0kL
https://dl.doubtnut.com/l/_AEN4LVCeOXFI

125. An ideal gas obeying the kinetic theory of gases can be liquefied if

A. Its temperature is more than its critical temperature (7}.)
B. Its pressure is more than its critical pressure (P,)
C. Its pressure is more than P, at a temperature less than T,

D. It cannot be liquefied at any value of P and T’

o Watch Video Solution

126. Which of the following relation is incorrect?

A.a = 3P V.2
B.b=V./3
C.T. =8a/27Rb

D.b = 3V,



https://dl.doubtnut.com/l/_641HMzLpgl39
https://dl.doubtnut.com/l/_ftHh5EDcwqSy

| o Watch Video Solution

127. The critical temperature of a substance is

A. The temperature above which a substance can exist only as a gas

B. Boiling point of the substance

C. Temperature above which substance undergoes decomposition

D. All are wrong

o Watch Video Solution

128. Considering the graph, which of the following gases have the highest

critical temperature 7,?


https://dl.doubtnut.com/l/_ftHh5EDcwqSy
https://dl.doubtnut.com/l/_59nURaslcnt4
https://dl.doubtnut.com/l/_chwIqfZyCKAz

11
111

v

v, —>

B. 2
C. 111

D. v

o Watch Video Solution



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

129. Calculate the values of o, (mean free path),Z; and Z;; for oxygen at

300K at a pressure of latm. Given b = 3.183 x 10~ 2dm>*mol ~ 1.

° Watch Video Solution

130. Which of the following has the maximum value of mean free path?

A H,

B. N,

C. O,

D.Cl,

° Watch Video Solution



https://dl.doubtnut.com/l/_chwIqfZyCKAz
https://dl.doubtnut.com/l/_mg5bu9WHvOge
https://dl.doubtnut.com/l/_0SSdmj7JC2kP

131. The average free path at latm pressure is L. What should be its value

at Satm pressure?

o Watch Video Solution

132.If X is the total number of collisions that a gas molecule registers
with other molecules per unit time under particular conditions, then
what is the collision frequency of the gas containing N molecules per

unit volume is ?

o Watch Video Solution

133. Two flasks A and B have equal volumes. The molecules in flask A are
moving two times faster than the molecules in flask B. The number of
molecules in flask A is eight times the number of molecules in flask B.
Which of the following is true about the number of collisions with the

walls?


https://dl.doubtnut.com/l/_JktruhoNwxkZ
https://dl.doubtnut.com/l/_OctO3AaCPLsi
https://dl.doubtnut.com/l/_Fpn4DMb13QrA

A. The number of collisions with the walls in flask A is four times that

in flasks B.

B. The number of collisions with the walls in flask B ia four times that

in flask A.

C. The number of collisions with the walls in flask 4 is 16 x that in

flask B.

D. The number of collisions with the walls in flask B is 16 x that in

flask A.

o Watch Video Solution

134. Two flasks A and B have equal volume at 100K and 200K and have
4atm and latm pressures, respectively. The flasks A contains H, gas and
B contains CH, gas. The collision diameter of CH, is twice that of H,
Which of the following is true about the mean free path (A) of the

molecules?


https://dl.doubtnut.com/l/_Fpn4DMb13QrA
https://dl.doubtnut.com/l/_VB41MGmpge5w

(a) X\ of H, is twice that of CHj.
(b) A of CHy is twice that of H,.
(c) X of H, is four times that of CH,.

(d) X of CH, is four times that H,.

o Watch Video Solution

135. Two equal volume flasks cotaining equal masses of Hy and CH, are
at 100K and 200K, respectively. The molecular diameter of C'Hy is twice
that of H,. Which of the following statement about Z; (number of
collisions per molecule per em? per second) is true? (a) Z;; of Hy = 27,
of CHy

(b) Z11 of Hy = 4Z; of CH,

(c) Z11 of Hy = Z; of CHy

(d) le of H2 = 8Z1 of CH4

o Watch Video Solution



https://dl.doubtnut.com/l/_VB41MGmpge5w
https://dl.doubtnut.com/l/_pgcdy0uoH5Mn

136. Two equal-volume flasks A and B containing equal masses of H, and
CH, are at 100K and 200K, respectively. Assuming ideal behaviour,
which of the following statements about the compressibility factor (Z) is
true?

A.Zof Hy = Zof CH,

B.Z of Hy = 4Z of CH,

C. Z of Hy = 16Z of CH,

D.Z of Hy, = 2Z of CH,

o Watch Video Solution

137. The mean free path of the molecules of a certain gas at 300K is
2.6 x 10~ °m. The collision diameter of the molecule is 0.26m. Calculate (

a) the pressure of the gas and (b) the number per unit volume of the gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_MK5xqWBHcvSC
https://dl.doubtnut.com/l/_pG6vmq0cSP3y

138. By now much will the mean free path of a gas molecule in a vessel at
constant T' change if the pressure is reduced by 10 % ?

A.10 % increase

B.10 % decrease

C.11.1 % increase

D.11.1 % decrease

o Watch Video Solution

139. By how much will the mean free path of a gas molecule is a vessel at
constant P change if the temperature is reduced by 20 % ?

A.12.5% decrease

B.12.5 % increase

C.80 % decrease


https://dl.doubtnut.com/l/_Ill2nqmR5KYz
https://dl.doubtnut.com/l/_iUbwmIcI2M45

D.80 % increase

o Watch Video Solution

140. If the pressure of a gas is doubled and the temperature is tripled, by
how much will the mean free path of a gas molecule in a vessel change?
A. Increase 3 times
B. Decrease 3 times
C.Increase 1.5 times

D. Decrease 1.5 times

o Watch Video Solution

141.If P is doubled and T is reduced to half at constant volume, what wiill

be its effect on the mean free path () of a gas molecule?


https://dl.doubtnut.com/l/_iUbwmIcI2M45
https://dl.doubtnut.com/l/_LFdkIqdnCbyL
https://dl.doubtnut.com/l/_EgRaDiQa3Ecp

A. X\ will decrease

B. A will increase

C.no effect on A

D. Cannot predict

o Watch Video Solution

142. The number of collisions made by a single molecule with other
molecules per cm® per second. Is Z;. At constant temperature by how
much will Z; change if the pressure is doubled in the vessel.

A. Increase 2 times

B. Decrease 2 times

C. Increase 0.5 times

D. Decrease 0.5 times



https://dl.doubtnut.com/l/_EgRaDiQa3Ecp
https://dl.doubtnut.com/l/_a2FbLQuRBZ06

l & Watch Video Solution J

143. The number of bimolecular collisions per cm? per second is Z;;. At
constant temperature, by how much will Z;; change if the pressure is
tripled in the vessel?

A. Increase 3 times

B. Decrease 3 times

C.Increase 9 times

D. Decrease 9 times

o Watch Video Solution

144. If two gases have the same value of b but different values of a (a and
b are van der Waals constants), which of the following statements is

wrong?


https://dl.doubtnut.com/l/_a2FbLQuRBZ06
https://dl.doubtnut.com/l/_Zju0BNynBXUy
https://dl.doubtnut.com/l/_9VWMJlm4EeZE

A.The gas having a larger value of a will occupy less volume.

B. The gas having a larger value of a will occupy more volume.

C.The gas having a larger value of a will have higher forces of

attraction.

D. The gas having a larger value of a will have lesser distance between

the molecules.

° Watch Video Solution

145. If two gases have the same value of b but different values of a (a and

b are van der Waals constants), which of the following statements is

wrong?

A.The gas having a smaller value of b has larger compressibility.

B. The gas having a smaller value of b will occupy lesser volume.

C.The gas having a smaller value of b has lesser compressibility.


https://dl.doubtnut.com/l/_9VWMJlm4EeZE
https://dl.doubtnut.com/l/_ARCA8gq8n1Sx

D. Both (a) and (b).

o Watch Video Solution

146. Which gas will liquefy easily (a and b are van der Waals constants)?

A. Larger values of a and b

B. Smaller value of a but larger value of b

C.Smaller values of ¢ and b

D. Larger value of a but smaller value of b

° Watch Video Solution

147.The rise is compressibility factor (Z) with increasing pressure of a gas

is due to


https://dl.doubtnut.com/l/_ARCA8gq8n1Sx
https://dl.doubtnut.com/l/_slg3W8gk8b3w
https://dl.doubtnut.com/l/_UK0lBcugsaQA

A.van der Waals constant a

B. van der Waals constant b

C.Both (a) and (b)

D. Not related to either ¢ or b

° Watch Video Solution

148. At which of the following conditions can a gas be liquified? T, and P,

are critical temperature and pressure.

AT =T.and P < P,

BT <T.and P = P,

CT>T.and P < P,

DT <T.and P < P,

o Watch Video Solution



https://dl.doubtnut.com/l/_UK0lBcugsaQA
https://dl.doubtnut.com/l/_n2Py6WJvRmIt

149. A monoatomic ideal gas undergoes a process in which the ratio of P

to V at any istant is constant and equal to unity. The molar heat capacity

of the gas is

° Watch Video Solution

150. Why liquids have a definite volume but no definite shape?

° Watch Video Solution



https://dl.doubtnut.com/l/_n2Py6WJvRmIt
https://dl.doubtnut.com/l/_Cyr5N3dDrkhC
https://dl.doubtnut.com/l/_1505Arae8nMc

151. At a particular temperature why is the vapour pressure of acetone

less than that of ether?

° Watch Video Solution

152. A liquid is transferred from a smaller vessel to a bigger vessel at the

same temperature. What will be the effect on the vapour pressure?

° Watch Video Solution

153. Why vegetables are cooked with difficulty at a hill station?

° Watch Video Solution

154. What is the approximate relationship between the heat of

vaporisation and the boiling point of a liquid?

° Watch Video Solution



https://dl.doubtnut.com/l/_16mC2ql4Wd11
https://dl.doubtnut.com/l/_JXnf1mfChdZz
https://dl.doubtnut.com/l/_XrYZT5Lzc1L4
https://dl.doubtnut.com/l/_3FCz93sXdbaR

155. What is the effect of temperature on surface tension?

o Watch Video Solution

156. Why are falling liquid drops spherical?

o Watch Video Solution

157. Why liquids diffuse slowly as compared to gases?

o Watch Video Solution

158. What is the binding force between molecules if a subsatance is a gas

under ordinary conditions of temperature and pressure?

o Watch Video Solution



https://dl.doubtnut.com/l/_3FCz93sXdbaR
https://dl.doubtnut.com/l/_dtRe8B7AgYnW
https://dl.doubtnut.com/l/_vntwSee405vV
https://dl.doubtnut.com/l/_epCoPTiGzc9y
https://dl.doubtnut.com/l/_dRt4Dp2EuED4
https://dl.doubtnut.com/l/_vH0iovCHeoUo

159.100m L of hydrogen was confined in a diffusion tube and exposed to
air, and at equilibrium, a volume of 26.1mL of air was measured in the
tube. Again, when 100mL of CO, was placed in the same tube and
exposed to air, 123m L of air was measured in the tube at the equilibrium.

Find the molecular weight of C'O,.

o Watch Video Solution

160. A given volume of oxygen containing 20 % by volume of ozone
required 175s to effuse when an equal volume of oxygen took 167s only,

under similar conditions. Find the density of ozone.

o Watch Video Solution

161. A gas- filled freely collapsible balloon is pushed from the surface level
of a lake to a depth of 100m. Approximately what percentage of its
original volume will the balloon finally have? Assume that the gas

behaves ideally



https://dl.doubtnut.com/l/_vH0iovCHeoUo
https://dl.doubtnut.com/l/_RAJjeiZorwKS
https://dl.doubtnut.com/l/_LuS2jkkVxjsz

| ° Watch Video Solution

162. 1L of a gaseous mixture is effused in 5 min 11s, while 1L of oxygen
takes 10 min . The gaseous mixture contains methane and hydrogen.
Calculate

(a) The density of gaseous mixture.

(b) The percentage by volume of each gas in mixture.

° Watch Video Solution

163. Two flasks A and B have equal volumes. Flask A containing H; gas is
maintained at 27° C while B containing an equal mass of CyHj gas is
maintained at 627°C. In which flask and by how many times are

molecules moving faster, assuming ideal behaviour for both the gases?

° Watch Video Solution



https://dl.doubtnut.com/l/_LuS2jkkVxjsz
https://dl.doubtnut.com/l/_K9c6u4Ga5psa
https://dl.doubtnut.com/l/_zFq2KMDs0fhI

164. The compression factor (compressibility factor) for 1mol of a van der
Waals gas at 0° C and 100atm pressure is found to be 0.5. Assuming that
the volume of a gas molecule is neligible, calculate the van der Waals

constant a.

o Watch Video Solution

165. Calculate the pressure exerted by one mole of CO, gas at 273K van
der Waals constant a = 3.592dm%atmmol ~2. Assume that the volume

occupied by CO, molecules is negligible.

o Watch Video Solution

166. One mole of nitrogen gas at 0.8atm takes 38s to diffuse through a
pinhole, while 1mol of an unknown fluoride of xenon at 1.6atm takes 57s
to diffuse through the same hole. Calculate the molecular formation of

the compound.

| o WMl L\ dan C Al ikl n


https://dl.doubtnut.com/l/_o8YKMZg3KIQy
https://dl.doubtnut.com/l/_983A3AJtEGsA
https://dl.doubtnut.com/l/_khWPDiGLAh3S
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167. An evacuated glass vessel weighs 50.0g when empty, 148.0g when
filled with a liquid of density 0.98gmL !, and 50.5g when filled with an

ideal gas at 760mmH g at 300K. Determine the molar mass of the gas.

o Watch Video Solution

168. Using van der Waals' equation, find the constant 'a (in atm L?mol ~2)
when two moles of a gas confined in 4 L flask exerts a pressure of 11.0
atmospheres at a temperature of 300 K. The value of b is 0.05 L mol ~* (R

=0.082 atm.L/K mol)

o Watch Video Solution

169. For the equation
Ny;O5(9) = 2NO5(g) + (1/2)O5(g), calculate the mole fraction of

N>O5(g) decomposed at a constant volume and temperature, if the


https://dl.doubtnut.com/l/_khWPDiGLAh3S
https://dl.doubtnut.com/l/_6QUQYVlM5d3y
https://dl.doubtnut.com/l/_LD6QBLNMTGyX
https://dl.doubtnut.com/l/_mjEWF3p05tpx

initial pressure is 600mmH g and the pressure at any time is 960mmHg.

Assume ideal gas behaviour.

° Watch Video Solution

170. At a constant temperature, a gas occupies a volume of 200mL at a
pressure of 0.720bar. It is subjected to an external pressure of 0.900bar.

What is the resulting volume of the gas?

° Watch Video Solution

171. What is the increase in volume, when the temperature of 600mL of

air increases from 27° C to 47° C under constant pressure?

° Watch Video Solution

172. Calculate the number of nitrogen molecules present in 2.8g of

nitrogen gas.



https://dl.doubtnut.com/l/_mjEWF3p05tpx
https://dl.doubtnut.com/l/_tjv2vqKCgbm3
https://dl.doubtnut.com/l/_6mPkkmJguPaO
https://dl.doubtnut.com/l/_E9iu2meiYEuQ

| ° Watch Video Solution

173.If the density of a gas at the sea level at 0° C is 1.29kgm 3, what is

its molar mass? (Assume that pressure is equal to 1bar.)

° Watch Video Solution

174. A 2.5L flask contains 0.25mol each of sulphur dioxide and nitrogen
gas at 27° C. Calculate the partial pressure exerted by each gas and also

the total pressure.

° Watch Video Solution

175. Which of the two gases, ammonia and hydrogen chloride, will diffuse

faster and by what factor?

° Watch Video Solution



https://dl.doubtnut.com/l/_E9iu2meiYEuQ
https://dl.doubtnut.com/l/_RgPbyshFdWXi
https://dl.doubtnut.com/l/_nWUpjCLyPEm9
https://dl.doubtnut.com/l/_ppmePPLd9iIt
https://dl.doubtnut.com/l/_bMIeRkukRJnr

176. What volume of air will be expelled from a vessel containing 400cm?

at 7°C when it is heated to 27° C' at the same pressure?

° Watch Video Solution

177. Calculate the root mean square, average, and most proable speeds of
H, molecules. The density of the gas at 101.325kPa is

0.09gdm 3 (0.09kgm - 3) . Assume ideal behaviour.

° Watch Video Solution

178. Calculate the pressure excerted by 5mol of CO in 1L vessel at 47°C
using van der Waals equation.

(a — 3.592atmL*mol ~2,b = 0.0427Lmol_1)

° Watch Video Solution



https://dl.doubtnut.com/l/_bMIeRkukRJnr
https://dl.doubtnut.com/l/_9ykl1JjU98UZ
https://dl.doubtnut.com/l/_f9UjjPu7W5Xm

179. The van der Waals constant b of Ar is 3.22 x 10 °m®mol L.

Calculate the molecular diameter of Ar.

o Watch Video Solution

180. Two gases in adjoining vessels were brought into correct by opening
a stopcock between them. The one vessel measured 0.25L and contained
NO gas at 800 torr and 220K, the other measured 0.1L contained O,
gas at 600 torr and 220K. The reaction to form NyOy(s) exhausts the
limiting reagent completely,

(a) Neglacting the vapour pressure of NyO, what is the pressure of the
gas remaining at 220K after complection of the reaction?

(b) What weight of N5O is formed?

o Watch Video Solution

181. A mixture of H5O vapour, CO; and N, was trapped in a glass

apparatus with a volume of 0.731mL. The pressure of the total mixture


https://dl.doubtnut.com/l/_DIVGvoBEnm84
https://dl.doubtnut.com/l/_ciX5jUBPVdii
https://dl.doubtnut.com/l/_9OcHhOlvYtak

was 1.74atm at 27° C. The sample was transferred to a bulb in contact
with dry ice ( — 75° C) so that the H,O vapour was frozen out. When the
sample was returned to the measured volume, the pressure was
1.32mmHg. The sample was then transferred to a bulb in contact with
liquid nitrogen ( — 95°C) to freeze out the CO,. On the measured
volume, the pressure was 0.53mmHg. How many moles of each

constituent there are in the mixture?

o Watch Video Solution

182. Find the temperatures at which methane and ethane will have the
same rms speed as carbon dioxide at 400° C. Also calculate the mean

velocity and most probable velocity of methane molecules at 400° C.

o Watch Video Solution

183. A gas bulb of 1L capacity contains 2.0 x 10'* molecules of nitrogen
exerting a pressure of 7.57 x 10 Nm ~2. Calculate the root mean square

(rms) speed and the temperature of the gas molecules. If the ratio of the


https://dl.doubtnut.com/l/_9OcHhOlvYtak
https://dl.doubtnut.com/l/_GQXfVTbibaPs
https://dl.doubtnut.com/l/_vVy5vq8Jecqx

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

probable speed for these molecules at this temperature.

o Watch Video Solution

184. A mixture of ethane (CyHg) and ethene (CyHy) occupies 40L at
1.00atm and at 400K. The mixture reacts completely with 130g of O, to
produce CO, and H50. Assuming ideal gas behaviour, calculate the mole

fractions of CyH, and CyHg in the mixture.

o Watch Video Solution

185. 1mol of a gas is changed from its initial state (15L, 2atm) to final

state (4L, 10atm). If this change can be represented by a straight line in


https://dl.doubtnut.com/l/_vVy5vq8Jecqx
https://dl.doubtnut.com/l/_TqNo7f6T9kp4
https://dl.doubtnut.com/l/_CSGPqK5vTews

P — V curve, calculate the maximum temperature that, the gas attained.

(atm) P'T‘
104---

o Watch Video Solution

186. 1g of an alloy of Al and Mg reacts with excess HCI to form AlCI;,
MgCl,, and H,. The evolved H, collected over mercury at 0° C' occupied

1200m L at 699mmH g. What is the composition of alloy?

o Watch Video Solution



https://dl.doubtnut.com/l/_CSGPqK5vTews
https://dl.doubtnut.com/l/_5Anr65Pd6wxf

187. A gasesous mixture of helium and oxygen is found to have a density
of 0.518¢gdm ~* at 25°C and 720 torr. What is the precent by mass of

helium in this mixture?

o Watch Video Solution

188. 1mol of CCl, vapours at 77° C occupies a volume of 35.0L. If van der
Waals constants are a = 20.39L%atmmol 2 and b = 0.1383Lmol "1,
calculate compressibility factor Z under

(a) Low pressure region

(b) High pressure region

o Watch Video Solution

189. At 20° C, two balloons of equal volume and porosity are filled to a
pressure of 2atm, one with 14kgN, and the other with 1K g of Hy.The N,
balloon leaks to a pressure of 1 /2atm in 1hour. How long will it take for

the H, balloon to reach a pressure of 1 /2atm?


https://dl.doubtnut.com/l/_76Rcp9ZYiMy4
https://dl.doubtnut.com/l/_PdXC6RQLpVp4
https://dl.doubtnut.com/l/_zxAfshHRkJYm

° Watch Video Solution

190. The density of the vapour of a substance at latm pressure and 500K
is 0.36kgm ~3. The vapour effuses through a small hole at a rate of 1.33
times faster than oxygen under the same condition.

(a) Determine (z) the molecular weight, (i2) the molar volume

° Watch Video Solution

191. A 100dm?® flask contains 10mol each of N, and H, at 7T00K. After
equilibrium was reached, partial pressure of Hy was latm. At this point,
5L of HyO(l) was injected and gas mixture was cooled to 298K. Find out

the gas pressure.

° Watch Video Solution

lllustration


https://dl.doubtnut.com/l/_zxAfshHRkJYm
https://dl.doubtnut.com/l/_XsHfX6qRzneC
https://dl.doubtnut.com/l/_dvjxiakiL6rX
https://dl.doubtnut.com/l/_iS7JWXpw7v2l

1. For a fixed mass of gas and constant pressure, which of the following

graphs is / are correct?

TK)—> T(K)—>

Vit ' /
III. V. /

HK) —_—> i T(oc) —_

A(MI

B.(2) I, 11,1V

C.(3) I, 1,111

D.(4)IL, 111, IV

o Watch Video Solution



https://dl.doubtnut.com/l/_iS7JWXpw7v2l
https://dl.doubtnut.com/l/_9muYV8owQQcg

2. According to the real gas equation, Z is equal to 1 for an ideal gas and
Z is variable for a real gas. Suppose, in order to easy our calculation, we
fixed Z = 1 for real gas and for ideal gas Z will become variable, Z vs P

for an ideal gas will be similar to:

o Watch Video Solution



https://dl.doubtnut.com/l/_9muYV8owQQcg

1. 100mL of gas is collected at 750mm pressure. What volume will it

occupy at 74bmm pressure?

° Watch Video Solution

2. 5L of nitrogen measured at 750mm have to be compressed into an
iron cylinder of 1L capacity. If temperature is kept constant, calculate the

pressure in atmospheres required to do so.

° Watch Video Solution

3. The temperature of a given mass of air was changed from 15°C to
—15°C. If the pressure remains unchanged and the initial volume was

100m L, what should be the final volume?

° Watch Video Solution



https://dl.doubtnut.com/l/_lB7DMLSG33Ay
https://dl.doubtnut.com/l/_gHb0sbU0Hplt
https://dl.doubtnut.com/l/_gEWRnqCq5AYt

4.The density of a gas at 27° C and 760mm pressure is 24. Calculate the

temperature at which it will be 18, the pressure remaining constant.

° Watch Video Solution

5. Calculate kinetic energy of 49N, at —13° C.

° Watch Video Solution

6. What volume will a sample of gas occupy at 87°C and 720mm

pressure if its volume at 27° C and 750mm pressure is 250mL ?

° Watch Video Solution

7. 152mL of a gas at STP was taken to 20°C and 729mm pressure.

What was the change in volume of the gas?

° Watch Video Solution



https://dl.doubtnut.com/l/_CAMRDdediaCk
https://dl.doubtnut.com/l/_M4l4RpfdNdU3
https://dl.doubtnut.com/l/_KxCVGyfVY9ow
https://dl.doubtnut.com/l/_4p8MVo7qlen8

8. A certain mass of dry gas at 27° C and 760mm pressure has density 28.

What will be its density at 7° C' and 740mm?

° Watch Video Solution

9. It is desired to fill a cylinder of 1L capacity at 82atm and 27°C with
hydrogen. What will be the volume of hydrogen under standard

conditions of temperature and pressure?

° Watch Video Solution

10. Hydrogen gas obtained by electrolysis of 18g of water is heated to

127° C at a pressure of 2atm. Calculate the volume it would occupy.

° Watch Video Solution



https://dl.doubtnut.com/l/_4p8MVo7qlen8
https://dl.doubtnut.com/l/_CUbnmslwnAjv
https://dl.doubtnut.com/l/_bf7JijquopZq
https://dl.doubtnut.com/l/_fbGjr8oq3TN7

11. Calculate the volume in mL hydrogen peroxide labelled 10 volume

required to liberate 600m L of oxygen at 27° C and 760mm.

° Watch Video Solution

12. Exactly 100m L of oxygen is collected over water of 23° C' and 800mm
pressure. Calculate the volume of dry oxygen at NT'P. (Vapour pressure

of water at 23° C'is 21mm.)

° Watch Video Solution

13.250m L of nitrogen gas maintained at 720mm pressure and 380mL of
oxygen gas maintained at 6560mm pressure are put together in 1L flask. If
temperature is kept constant, what will be the final pressure of the

mixture?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZfU1LiGTpd2X
https://dl.doubtnut.com/l/_Z3N6CNnnS1xM
https://dl.doubtnut.com/l/_ZiHSczxWq86f
https://dl.doubtnut.com/l/_c3v78yDUyCHK

14. A mixture of gases in a cyliner at 760mm pressure contains 65 %
nitrogen, 15 % oxygen, and 20 % carbon dioxide by volume. What is the

partial pressure of each gas in mm?

° Watch Video Solution

15. Calculate the total pressure in a mixture of 4g of oxygen and 2g of

hydrogen confined in a total volume of 1L at 0° C.

° Watch Video Solution

16. When 2g of a gas A is introduced into an evacuated flask kept at 25° C,
the pressure is found to be one atmosphere. If 3 g of another gas B are
then added to the same flask, the total pressure becomes 1.5 atm.
Assuming ideal gas behaviour, calculate the ratio of molecular weights

MA:MB.

° Watch Video Solution



https://dl.doubtnut.com/l/_c3v78yDUyCHK
https://dl.doubtnut.com/l/_emWYmjGBgNfb
https://dl.doubtnut.com/l/_2zLXRxHBq6ua
https://dl.doubtnut.com/l/_u5NjIX1PNWRZ

17. A certain quantity of gas occupies 50m L when collected over water at
15°C and 750mm pressure. It occupies 45.95mL in the dry state at

NTP.Find the partial pressure of water vapour at 15° C.

° Watch Video Solution

18. The relative rates of diffusion of ozone as compared to chlorine is 6: 5.

If the density of Cl, is 35.5, find out the density of ozone.

° Watch Video Solution

19. 127mL of a certain gas diffuses in the same time as 100mL of
chlorine under the same conditions. Calculate the molecular weight of

the gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_u5NjIX1PNWRZ
https://dl.doubtnut.com/l/_1jBRfBqlQD6I
https://dl.doubtnut.com/l/_7b9AlZ1dx2yu

20. 50 volumes of hydrogen take 20 min of diffuse out of a vessel. How
long will 40 volumes of oxygen take to diffuse out from the same vessel

under the same conditions?

° Watch Video Solution

21. Calculate the molecular weight of a gas which diffuses four times as
fast as another gas Y, which in turn diffuses twice as fast as another gas

Z [All under identical conditions]. Molecules weight of Z is 128.

° Watch Video Solution

Exercises (Linked Comprehensive)

1. The figure given below shows three glass chambers that are connected
by valves of negligible volume. At the outset of an experiment, the valves
are closed and the chambers contain the gases as detailed in the

diagram. All the chambers are at the temperature of 300K and external


https://dl.doubtnut.com/l/_qhyfsGpVQdlJ
https://dl.doubtnut.com/l/_53puKNXAd0s8
https://dl.doubtnut.com/l/_Ky315Vh9lS4I

pressure of 1.0atm.

N,
0.82 atm

What is the total pressure in chamber B after valve 1 is opened?

A.8.2Latm

B. —8.2atm

C.0

D. 3.28 Latm

o Watch Video Solution

2.The figure given below shows three glass chambers that are connected
by valves of negligible volume. At the outset of an experiment, the valves

are closed and the chambers contain the gases as detailed in the


https://dl.doubtnut.com/l/_Ky315Vh9lS4I
https://dl.doubtnut.com/l/_NwGXJ2us5Upd

diagram. All the chambers are at the temperature of 300K and external

pressure of 1.0atm.

N,
0.82 atm

Which of the following represents the total kinetic energy of all the gas
molecules after both valves are opened?
(R = 0.082atmLK ~'mol " = 8.314JK ~"mol ')

A. 2836.2J

B. 3280.0J

C. 4520.6J

D. 4988.4J

o Watch Video Solution



https://dl.doubtnut.com/l/_NwGXJ2us5Upd

3.The figure given below shows three glass chambers that are connected
by valves of negligible volume. At the outset of an experiment, the valves
are closed and the chambers contain the gases as detailed in the
diagram. All the chambers are at the temperature of 300K and external

pressure of 1.0atm.

N,
0.82 atm

What is the total pressure in chamber B after valve 1 is opened?

A.0.31latm

B. 2.05atm

C. 2.46atm

D. 3.10atm

o Watch Video Solution



https://dl.doubtnut.com/l/_JNhovVi1Etil

4. The distribution of the molecular velocities of gas molecules at any
temperature T' is shown below. (The plot below is known as Maxwell's

distribution of molecular speeds.)

A
N‘Y

V>

B T

o

where

v is molecular velocity

n is number of molecules having velocity v

Let us define AN,, which is equal to the number of molecules between
the velocity range v and v + Aw, given by

AN, = dnNae "' v?Av

where


https://dl.doubtnut.com/l/_JNhovVi1Etil
https://dl.doubtnut.com/l/_ZQf3Yg1Rrajt

N is total number of molecules

My

R is universal gas constant

T is temperature of the gas

M is molecular weight of the gas
Answer the following question:

ST units of a are

o Watch Video Solution

5. The distribution of the molecular velocities of gas molecules at any

temperature T' is shown below. (The plot below is known as Maxwell's


https://dl.doubtnut.com/l/_ZQf3Yg1Rrajt
https://dl.doubtnut.com/l/_Hmjt46aCIMNI

distribution of molecular speeds.)

o

where

v is molecular velocity

n is number of molecules having velocity v

Let us define AN,, which is equal to the number of molecules between
the velocity range v and v + Aw, given by

AN, = dnNaPe "' v?Av

where

N is total number of molecules

B M, db— M,
=\ 2xrT "% T 9RT

R is universal gas constant



https://dl.doubtnut.com/l/_Hmjt46aCIMNI

T is temperature of the gas
M is molecular weight of the gas
Answer the following question:

ST units of b are

o Watch Video Solution

6. The distribution of the molecular velocities of gas molecules at any
temperature T' is shown below. (The plot below is known as Maxwell's

distribution of molecular speeds.)


https://dl.doubtnut.com/l/_Hmjt46aCIMNI
https://dl.doubtnut.com/l/_jMZF03gGpeBo

o

where

v is molecular velocity

n is number of molecules having velocity v

Let us define AN,, which is equal to the number of molecules between
the velocity range v and v + Aw, given by

AN, = dnNaPe "' v?Av

where

N is total number of molecules

M, db— M,
orRT "% T 2RT

a =
R is universal gas constant

T is temperature of the gas


https://dl.doubtnut.com/l/_jMZF03gGpeBo

M is molecular weight of the gas

Answer the following question:

ST units of a are

A. P, ia reduced pressure, P, is critical pressure

B. T ia reduced temperature, T is critical temperature

C. V. is reduced volume, V, is critical volume

D. then the temperature of state (or van der Waals equation), only in

terms of P,,T,,and V, is

o Watch Video Solution

7. Two flasks ‘A" and B’ have equal volumes. Flask ‘A’ contains Hj and is
maintained at 300 K while ‘B’ contains equal mass of CH, gas and is
maintained at 600 K. Which flask contains greater number of molecules?

How many times more?

AA


https://dl.doubtnut.com/l/_jMZF03gGpeBo
https://dl.doubtnut.com/l/_ePUtFSu6We6j

B.B

C.Both A and B

D. None

° Watch Video Solution

8. Two flasks A and B have equal volume. A is maintained at 300K and B
at 600K. While A contains H, gas, B has an equal mass of CH, gas.
Assuming ideal behaviours for both the gases, answer the following:
Flask in which pressure is higher

A A

B.B

C.Both A and B

D. None

| o A _L vl . o e~ .. ]


https://dl.doubtnut.com/l/_ePUtFSu6We6j
https://dl.doubtnut.com/l/_MzjZLJ9R87Hz

LT vYvdallll viUcCO o0IuULivn )

9. Two flasks A and B have equal volume. A is maintained at 300K and B
at 600K. While A contains H, gas, B has an equal mass of CH, gas.
Assuming ideal behaviours for both the gases, answer the following:

Flask in which the compressibility factor is greater

A A

B.B

C.Both A and B

D. None

o Watch Video Solution

10. Two flasks A and B have equal volumes. A is maintained at 300 K and B
at 600 K. A contains H, gas, B has an equal mass of CO, gas. Find the

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


https://dl.doubtnut.com/l/_MzjZLJ9R87Hz
https://dl.doubtnut.com/l/_zZXx8i0z4r9u
https://dl.doubtnut.com/l/_ro0A1B46XP5g

A A

B.B

C.Both A and B

D. None

° Watch Video Solution

11. Two flasks A and B have equal volume. A is maintained at 300K and B
at 600K. While A contains H, gas, B has an equal mass of CH, gas.
Assuming ideal behaviours for both the gases, answer the following:
Flask with greater molar kinetic energy

A A

B.B

C.Both A and B

D. None


https://dl.doubtnut.com/l/_ro0A1B46XP5g
https://dl.doubtnut.com/l/_qeHPfwdyoOnt

° Watch Video Solution

12. Two flasks A and B have equal volumeA is maintained at 300K and B
at 600K. While A contains H, gas, B has an equal mass of CH, gas.
Assuming ideal behaviours for both the gases, answer the following:

Flask in which molecules are moving faster
A A
B.B

C.Both A and B

D. None

o Watch Video Solution



https://dl.doubtnut.com/l/_qeHPfwdyoOnt
https://dl.doubtnut.com/l/_2dcBINMMU8lU

13. The van der Waals constant for gases A, B, and C are as follows

Ly

L

Answer the following:

Which gas has the highest critical temperature?
A A
B.B
c.C

D. None

o View Text Solution

14. The van der Waals constant for gases A, B, and C are as follows

Which gas has the largest molecular volume?

A A

B.B


https://dl.doubtnut.com/l/_VJe7CdjJ1Y8t
https://dl.doubtnut.com/l/_7jvMSJbyyVxi

c.C

D. None

o Watch Video Solution

15. The van der Waals constant (a, b) for gases A, B, and C are as follows

: A(405.3,0.027), B(1215,0.03), C(607,0.032). Which gas has the most ideal

behavior around ST P?

A A

B.B

c.C

D. None

° Watch Video Solution



https://dl.doubtnut.com/l/_7jvMSJbyyVxi
https://dl.doubtnut.com/l/_rkzm5CWeip0F
https://dl.doubtnut.com/l/_5a0rhOXCXDev

16. For the given ideal gas equation PV = nRT, answer the following

questions:

In the above equation, the value of universal gas constant depends only

upon

A. The nature of the gas

B. The pressure of the gas

C. The temperature of the gas

D. The units of measurement

o Watch Video Solution

17. For the given ideal gas equation PV = nRT, answer the following
questions:

At constant temperature, in a given mass of an ideal gas

A. The ratio of pressure and volume always remains constant


https://dl.doubtnut.com/l/_5a0rhOXCXDev
https://dl.doubtnut.com/l/_7QoTMk90xnDZ

B. Volume always remains constant

C. Pressure always remain constant

D. The product of pressure and volume always remains constant

° Watch Video Solution

18. For the given ideal gas equation PV = nRT, answer the following
questions:

Which of the following does not represent ideal gas equation?

1
A PV = gva

B.PV = nRT
RT
D. PV = RT

° Watch Video Solution



https://dl.doubtnut.com/l/_7QoTMk90xnDZ
https://dl.doubtnut.com/l/_BuwPYkx6iSOH

19. For the given ideal gas equation PV = nRT, answer the following

questions:

An ideal gas will have maximum density when

A P = latm,T = 300K

B.P = 2atm, T = 150K

C. P = 0.5atm,T = 600K

D.P = 1.0atm,T = 500K

o Watch Video Solution

20. For the given ideal gas equation PV = nRT, answer the following
questions:

which of the following is incorrect according to the ideal gas equation?

AV xT

B.P =
P


https://dl.doubtnut.com/l/_zajLRAUIMg7u
https://dl.doubtnut.com/l/_lhjcocl2TuY5

CPxV

DV xn

o Watch Video Solution

21. Using van der Waals equation <P + %) (V —b) = RT, answer the
following questions:
The van der Waals equation explains the behaviour of

A. ldeal gases

B. Real gases

C. Vapours

D. Non-real gases

o Watch Video Solution



https://dl.doubtnut.com/l/_lhjcocl2TuY5
https://dl.doubtnut.com/l/_hkZy1kb6xTCh
https://dl.doubtnut.com/l/_1WTjrvAXTcXO

22.Using van der Waals equation (P + %) (V. —b) = RT, answer the

following questions:
The term that accounts for intermolecular forces in the van der Waals
equation for non-ideal gas is
A RT
B.V —-b
a

D.RT !

o Watch Video Solution

23. Using van der Waals equation (P + i) (V —b) = RT, answer the

V2
following questions:

The term that accounts for effective volume in the van der Waals

equation for non-ideal gas is


https://dl.doubtnut.com/l/_1WTjrvAXTcXO
https://dl.doubtnut.com/l/_xMgtntiqviZe

° Watch Video Solution

24.Using van der Waals equation (P + %) (V — b) = RT, answer the

following questions:

At high pressure, the van der Waals equation gets reduced to
A <P + %)V = RT
B.P(V —b) = RT
C.PV = RT

D. <P+%)(V—b) — RT



https://dl.doubtnut.com/l/_xMgtntiqviZe
https://dl.doubtnut.com/l/_bt52eUe18nAT

| @J Watch Video Solution J

PV
25. Compressibility factor Z = T Considering ideal gas, real gas, and
gases at critical state, answer the following questions:
The cpmpressibility factor of an ideal gas is
A0
B.1

C.2

D.3

o Watch Video Solution

P
26. Compressibility factor Z = BT Considering ideal gas, real gas, and

gases at critical state, answer the following questions:

The cpmpressibility factor of an ideal gas is


https://dl.doubtnut.com/l/_bt52eUe18nAT
https://dl.doubtnut.com/l/_nGd28HdyrAaW
https://dl.doubtnut.com/l/_NOiJH18AEb5J

A0

B.1

C. £1

D. None

° Watch Video Solution

PV
27. Compressibility factor Z = T Considering ideal gas, real gas, and
gases at critical state, answer the following questions:
The cpmpressibility factor of a gas is less than unity at ST P, therefore
AV, > 224L
B.V,, < 224L
C.V,, = 224L

D.V,, = 4.8L



https://dl.doubtnut.com/l/_NOiJH18AEb5J
https://dl.doubtnut.com/l/_IBDKuFuF843I

l & Watch Video Solution J

PV
28. Compressibility factor Z = ——. Considering ideal gas, real gas, and

RT

gases at critical state, answer the following questions:
Z.atT., P.,and V. is

A.3/8

B.4/8

C.1

D.0

o Watch Video Solution

29. Two gaseous molecules A and B are traveling towards each other. Let
the mean free path of the molecule be o and Z be the collision number
with other molecules at pressure latm. Answer the following questions

The free path of gas molecule is the distance


https://dl.doubtnut.com/l/_IBDKuFuF843I
https://dl.doubtnut.com/l/_PK8N1ePVff5o
https://dl.doubtnut.com/l/_NJzV5yFAofEb

A. Between the two opposite walls of the container
B. That molecules travel in one second
C. Through which a molecule moves between two successive collisions

D. None of these

° Watch Video Solution

30. Two gaseous molecules A and B are traveling towards each other. Let
the mean free path of the molecule be o and Z be the collision number
with other molecules at pressure latm. Answer the following questions

If the mean free path is o at latm pressure, then its value at batm

pressure is


https://dl.doubtnut.com/l/_NJzV5yFAofEb
https://dl.doubtnut.com/l/_VuwdvLu92QRg

D. None

o Watch Video Solution

31. Two gaseous molecules A and B are traveling towards each other. Let
the mean free path of the molecule be o and Z be the collision number
with other molecules at pressure latm. Answer the following questions

If Z is the total number of collisions which a gas molecule registers with
others per unit time under particular conditions, then the collision

frequency of the gas containing N molecules per unit volume is

° Watch Video Solution



https://dl.doubtnut.com/l/_VuwdvLu92QRg
https://dl.doubtnut.com/l/_hFTBPHuHM6vx

32. Two gaseous molecules A and B are traveling towards each other. Let
the mean free path of the molecule be o and Z be the collision number
with other molecules at pressure 1latm. Answer the following questions
If the collision frequency of a gas at 1latm pressure is Z, then its collision
frequency at 0.5atm is

A.1.0Z

B.0.707Z

C.2Z

D.0.5Z

o Watch Video Solution

33.The constant motion and high velocities of gas particles lead to some
important practical consquences. One such consquences is that gases

mix rapidly when they come in contact. Take the stopper off a bottle of


https://dl.doubtnut.com/l/_hFTBPHuHM6vx
https://dl.doubtnut.com/l/_XNyhf4n4Nmbj
https://dl.doubtnut.com/l/_EDXB0Hrv3R2X

perfume, for instance, and the odour will spread rapidly through the
room as perfume molecules mix with the molecules in the air. This mixing
of different gases by random molecular motion and with frequent
collision is called diffusion. A similar process in which gas molecules
escape without collision through a tiny hole into a vacuum is called
effusion. Both the processes follow Graham's law which is mathematically
put as r « 4/1/d. The average distance travelled by molecules between
successive collisions is called mean free path.

Answer the following questions on the basis of the above information:
The stop cocks of the bulbs X (containing NHj3) and Y (containing HCI
), both under indentical conditions, are opened simultaneously. White
fumes of NH,CI, are formed at point B. If AB = 36.5¢m, then BC is

approximately

White fumec-s
/ y / c
( /\ﬁ [K] | {K] HC1
\_/ + —
X Y

A. 18.0cm


https://dl.doubtnut.com/l/_EDXB0Hrv3R2X

B. 25.0cm

C. 20.0cm

D. 36.5¢cm

o Watch Video Solution

34. The constant motion and high velocities of gas particles lead to some
important practical consquences. One such consquences is that gases
mix rapidly when they come in contact. Take the stopper off a bottle of
perfume, for instance, and the odour will spread rapidly through the
room as perfume molecules mix with the molecules in the air. This mixing
of different gases by random molecular motion and with frequent
collision is called diffusion. A similar process in which gas molecules
escape without collision through a tiny hole into a vacuum is called
effusion. Both the processes follow Graham's law which is mathematically
put as r « 4/1/d. The average distance travelled by molecules between

successive collisions is called mean free path.


https://dl.doubtnut.com/l/_EDXB0Hrv3R2X
https://dl.doubtnut.com/l/_gBPNPMJixsW2

Answer the following questions on the basis of the above information:

Select the correct statement(s).

A.The larger the size of the molecules, the smaller the mean free path

B. The greater the number of molecules per unit volume, smaller the

mean free path

C.The larger the temperature, the larger the mean free path

D. The larger the temperature, the smaller the mean free path.

o Watch Video Solution

35. The constant motion and high velocities of gas particles lead to some
important practical consquences. One such consquences is that gases
mix rapidly when they come in contact. Take the stopper off a bottle of
perfume, for instance, and the odour will spread rapidly through the
room as perfume molecules mix with the molecules in the air. This mixing

of different gases by random molecular motion and with frequent


https://dl.doubtnut.com/l/_gBPNPMJixsW2
https://dl.doubtnut.com/l/_DZaDtQura6Fm

collision is called diffusion. A similar process in which gas molecules
escape without collision through a tiny hole into a vacuum is called
effusion. Both the processes follow Graham's law which is mathematically
put as r « 4/1/d. The average distance travelled by molecules between
successive collisions is called mean free path.
Answer the following questions on the basis of the above information:
Select the correct statement(s).
A. All gases diffuse spontaneously into one another when they are
brought into contact.
B. Diffusion into a vacuum will take place much more rapidly than
diffusion into another gas
C.The rates of diffusion and effusion of a goes depend on its molar

mass.

D. All of the above statements are correct.

o Watch Video Solution



https://dl.doubtnut.com/l/_DZaDtQura6Fm

36. X mL Hydrogen gas effuses through a hole in a container in 5s. The

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

under identical conditions is

A.10s: He

B.20s: O,

C.25s: CO

D. 55s: COQ

o Watch Video Solution

37.The constant motion and high velocities of gas particles lead to some
important practical consquences. One such consquences is that gases
mix rapidly when they come in contact. Take the stopper off a bottle of
perfume, for instance, and the odour will spread rapidly through the
room as perfume molecules mix with the molecules in the air. This mixing

of different gases by random molecular motion and with frequent


https://dl.doubtnut.com/l/_RAGw9KEhVZok
https://dl.doubtnut.com/l/_hE6lvxx8tRVg

collision is called diffusion. A similar process in which gas molecules
escape without collision through a tiny hole into a vacuum is called
effusion. Both the processes follow Graham's law which is mathematically
put as r « 4/1/d. The average distance travelled by molecules between
successive collisions is called mean free path.
Answer the following questions on the basis of the above information:
Select the correct statement(s).
A.The gas does work pushing back the atmosphere using kinetic
energy of molecules and thus lowering the temperature
B. The volume of the gas is decreased rapidly, hence, temperature is
lowered

C. Both (a) and (b) are correct reasons.

D. Neither (a) nor (b) is the correct reason.

° Watch Video Solution



https://dl.doubtnut.com/l/_hE6lvxx8tRVg

38.The behaviour of ideal gas is goverened by various gas laws which are
described by mathematical statements as given below:

(z) PV = k (constant) at constant nand T’

(13) V' /T = ko (constant) at constant n and P

(131) V /n = k3 (constant) at constant T" and P

(2v) PV = nRT

(v) P /T = k4(constant)atconstantn and V

Answerthe follow € gThevalueofk (2)"is

A. Independent of nature and amount of gas

B. Depends on temperature and pressure conditions

C. Depends on pressure and amount of gas

D. Depends only on nature of gas

o Watch Video Solution



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

39.The behaviour of ideal gas is goverened by various gas laws which are
described by mathematical statements as given below:

(z) PV = k (constant) at constant nand T’

(13) V' /T = ko (constant) at constant n and P

(131) V /n = k3 (constant) at constant T" and P

(2v) PV = nRT

(v) P/T = ky(constant)atconstantn and V'

Answer the following

Avogadro's law is represented by the expression

o Watch Video Solution



https://dl.doubtnut.com/l/_3wH1ppJOLQ3y

40. The behaviour of ideal gas is goverened by various gas laws which are
described by mathematical statements as given below:

(z) PV = k (constant) at constant nand T’

(13) V' /T = ko (constant) at constant n and P

(131) V /n = k3 (constant) at constant T" and P

(2v) PV = nRT

(v) P/T = k4 (constant) at constant n.and V'

Answer the following

A cylinder of 10L capacity at 300K containing the gas is used to fill
balloons till finally the cylinder recorded a pressure of 10m bar. The

number of He atoms still present in the cylinder is

A 4.82 x 10!

B.2.41 x 10%

C.2.41 x 10*

D. 4.82 x 10%

o Watch Video Solution



https://dl.doubtnut.com/l/_Wi2T09nXg3pT

41.The behaviour of ideal gas is goverened by various gas laws which are
described by mathematical statements as given below:

(¢) PV = k (constant) at constant nand T’

(i1) V /T = ko (constant) at constant n and P

(141) V' /n = k3 (constant) at constant 7" and P

(tv) PV = nRT

(v) P/T = k4 (constant) at constant n and V

Answer the following

The expression (i%) represents

A. Charles's law

B. Amonton's law

C. Dalton's law

D. Boyle's law

o Watch Video Solution



https://dl.doubtnut.com/l/_Wi2T09nXg3pT
https://dl.doubtnut.com/l/_6hjNHRRssJW6

42.The behaviour of ideal gas is goverened by various gas laws which are
described by mathematical statements as given below:

(z) PV = k (constant) at constant nand T’

(13) V' /T = ko (constant) at constant n and P

(131) V /n = k3 (constant) at constant T" and P

(2v) PV = nRT

(v) P/T = k4 (constant) at constant n.and V'

Answer the following

If we plot a graph between volume (L) and temperature (—273.15° C) by
studying their variation for 2.0g of certain ideal gas at 1~ pressure, the

graph obtained is a straight line which is

A. Parallel to the temperature axis

B. Parallel to the volume axis

C. Meets the temperature axis whereT' =0,V =0

D. Meets the temperature axis where V = 0,7 = — 273.15

o Watch Video Solution



https://dl.doubtnut.com/l/_0ZDYWnfcvS52

43. Consider the adjacent diagram. Initially, flask A contained oxygen gas
at 27° C and 950mm of Hg, and flask B contained neon gas at 27° C and
900mm. Finally, two flask were joined by means of a narrow tube of
negligible volume equipped with a stopcock and gases were allowed to

mixup freely. The final pressure in the combined system was found to be

910mm of Hg.
A O B
—————— Jof —
02 ~ Ne

Which of the following statements concerning oxygen and neon gas is

true in the begining, when the stopcock was just opened?

A. O2 moved at faster rate toward flask B.

B. Ne moved at faster rate towards flask A.

C.Both O2 and Ne gases moves at equal rate.

D. Insufficient information to compare the rate of effusion.



https://dl.doubtnut.com/l/_0ZDYWnfcvS52
https://dl.doubtnut.com/l/_phSsBFAlx0zX

| ° Watch Video Solution

44, Consider the adjacent diagram. Initially, flask A contained oxygen gas
at 27° C and 950mm of Hg, and flask B contained neon gas at 27° C and
900mm. Finally, two flask were joined by means of a narrow tube of
negligible volume equipped with a stopcock and gases were allowed to

mixup freely. The final pressure in the combined system was found to be

910mm of Hg.
A O B
—_— o —_—
02 ~ Ne

What is the correct relationship between volumes of the two flasks?

A Vg =2Vy
B.Vp =4V,
C. VB =5V,

D.Vp = 5.5V



https://dl.doubtnut.com/l/_phSsBFAlx0zX
https://dl.doubtnut.com/l/_K1qd4veCYnGN

| o Watch Video Solution

45. Consider the adjacent diagram. Initially, flask A contained oxygen gas
at 27° C and 950mm of Hg, and flask B contained neon gas at 27° C and
900mm. Finally, two flask were joined by means of a narrow tube of
negligible volume equipped with a stopcock and gases were allowed to

mixup freely. The final pressure in the combined system was found to be

910mm of Hg.
A Y 24
02 ~ Ne

If flask B were heated to 127°C, maintaining flask A at constant
temperature of 27° C, final pressure (in mmHg) in the combined system
would have been

A. 1007

B. 1250

C.1137.5


https://dl.doubtnut.com/l/_K1qd4veCYnGN
https://dl.doubtnut.com/l/_BsovKHUA76rf

D. 1990

° Watch Video Solution

46. The system shown in the figure is in equilibrium, where A and B are
isomeric liquids and form an ideal solution at T'K. Standard vapour
pressures of A and B are Pg and PBQ, respectively, at T'K. We collect the
vapour of A and B in two containers of volume V, first container is
maintained at 2T'K and second container is maintained at 37 /2. At the
temperature greater than T K, both A and B exist in only gaseous form.
We assume than collected gases behave ideally at 2T'K and there may
take place an isomerisation reaction in which A gets converted into B by
first-order kinetics reaction given as:

A i) B, where k is a rate constant.

In container (II) at the given temperature 37 /2, A and B are ideal in
nature and non reacting in nature. A small pin hole is made into
container. We can determine the initial rate of effusion of both gases in

vacuum by the expression


https://dl.doubtnut.com/l/_BsovKHUA76rf
https://dl.doubtnut.com/l/_sxzRAC2WPUEI

where P = pressure differences between system and surrounding

K = positive constant

My = molecular weight of the gas

If partial vapour pressure of A is twice that of partial vapour pressure of
B and total vapour pressure 2 atm at T'K, where T' = 50K and

V = 8.21L, then the number of moles of A and B in vapour phase is:

n3 4
"33
4 1
833
2 1
“3 17
0 10 4
373

o View Text Solution



https://dl.doubtnut.com/l/_sxzRAC2WPUEI

47. The system shown in the figure is in equilibrium, where A and B are
isomeric liquids and form an ideal solution at T'K. Standard vapour
pressures of A and B are P} and P}, respectively, at TK. We collect the
vapour of A and B in two containers of volume V, first container is
maintained at 2T'K and second container is maintained at 37" /2. At the
temperature greater than T'K, both A and B exist in only gaseous form.
We assume than collected gases behave ideally at 2T'K and there may
take place an isomerisation reaction in which A gets converted into B by
first-order kinetics reaction given as:

A i> B, where k is a rate constant.

In container (II) at the given temperature 37" /2, A and B are ideal in
nature and non reacting in nature. A small pin hole is made into
container. We can determine the initial rate of effusion of both gases in

vacuum by the expression

where P = pressure differences between system and surrounding

K = positive constant


https://dl.doubtnut.com/l/_M62qNerCLsEU

M,y = molecular weight of the gas
Vapours of A and B are passed into a container of volume 8.21L,
maintained at 2T'K, where T' = 50K and after 5 min , moles of B = 8/3
. The pressure developed into the cotainer after two half lives is

A. 3atm

B. 4atm

C. batm

D. 0.5atm

o Watch Video Solution

48. The system shown in the figure is in equilibrium, where A and B are
isomeric liquids and form an ideal solution at T'K. Standard vapour
pressures of A and B are P} and P}, respectively, at TK. We collect the
vapour of A and B in two containers of volume V, first container is

maintained at 2T'K and second container is maintained at 37" /2. At the


https://dl.doubtnut.com/l/_M62qNerCLsEU
https://dl.doubtnut.com/l/_owOjURQiKubC

temperature greater than T K, both A and B exist in only gaseous form.
We assume than collected gases behave ideally at 2T'K and there may
take place an isomerisation reaction in which A gets converted into B by
first-order kinetics reaction given as:

A —k> B, where k is a rate constant.

In container (II) at the given temperature 37" /2, A and B are ideal in
nature and non reacting in nature. A small pin hole is made into
container. We can determine the initial rate of effusion of both gases in

vacuum by the expression

where P = pressure differences between system and surrounding

K = positive constant

My = molecular weight of the gas

If vapours are collected in a container of volume 8.21L maintained at
3T /2K, where T' = 50K, then the ratio of initial rate of effusion of

gases A and B is given as

A2:1


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

B.1:1

C.4:3

D.2:4

° Watch Video Solution

Linked Comprehensive

1. The figure given below shows three glass chambers that are connected

by valves of negligible volume. At the outset of an experiment, the valves
are closed and the chambers contain the gases as detailed in the
diagram. All the chambers are at the temperature of 300K and external

pressure of 1.0atm.


https://dl.doubtnut.com/l/_owOjURQiKubC
https://dl.doubtnut.com/l/_XJqPZGpjgdRi

Valve 2

6.0 L 40L

A B C

What is the total pressure in chamber B after valve 1 is opened?

A. 0.40atm

B. 0.35atm

C.0.30atm

D. 0.25atm

o Watch Video Solution

2. The distribution of the molecular velocities of gas molecules at any
temperature T' is shown below. (The plot below is known as Maxwell's

distribution of molecular speeds.)


https://dl.doubtnut.com/l/_XJqPZGpjgdRi
https://dl.doubtnut.com/l/_PNJTcHsNJHVx

o

where

v is molecular velocity

n is number of molecules having velocity v

Let us define AN,, which is equal to the number of molecules between
the velocity range v and v + Aw, given by

AN, = dnNaPe "' v?Av

where

N is total number of molecules

M, db— M,
orRT "% T 2RT

a =
R is universal gas constant

T is temperature of the gas


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

M is molecular weight of the gas

Answer the following question:

ST units of a are

Av = Umps V2 = Ugys U3 = Upmps

B. U1 = Uy, V2 = Vpips, V3 = Vg

C.V1 = Ugy, V2 = Umps V3 = Upms

D. V1 = Uqy, V2 = VUpps, V3 = Ump

° Watch Video Solution

Exercises (Multiple Correcttype)

1. Which of the following statements is/are correct?

A. The van der Waals constant a is a measure of attractive force.


https://dl.doubtnut.com/l/_PNJTcHsNJHVx
https://dl.doubtnut.com/l/_xqWtDPwuXAkQ

B. The van der Waals constant b is also called co- volume or excluded

volume.
C.bis expressed in Lmol .

D. b is one-third of ciritical volume.

o Watch Video Solution

2. Point A in the given curve shifts to higher value of velocity if

AN/N
%

Velocity —>

A.T is increased

B. P is decreased



https://dl.doubtnut.com/l/_xqWtDPwuXAkQ
https://dl.doubtnut.com/l/_MTv3inXd79Pm

C.V is decreased

D. Molecular weight M is decreased

o Watch Video Solution

3. Which of the following processes would lead to an increase in the

average speed of the molecules of an ideal gas system?

A. Decreasing the temperature of the system

B. Compressing the gas with a piston

C. Expanding the gas into a vacuum

D. Heating the system keeping V" and P constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_MTv3inXd79Pm
https://dl.doubtnut.com/l/_6aYy8nFJKjxR

4. According to the kinetic theory of gases

A. Pressure of a gas is due to collisions of molecules with each other

B. Kinetic energy is proportional to square root of the temperature

C. Pressure of a gas is due to collisions of molecules against the sides

of the container

D. There is no force of attraction between gas molecules

o Watch Video Solution

5. For two gases A and B with molecular weights M, and Mg,
respectively, it is observed that at a certain temperature 7', the mean
velocity of A is equal to the V,,,,; of B. Thus, the mean velocity of A can

be made equal to the mean velocity of B, if

A. A is at temperature T'and Bis at T"' such that T > T’


https://dl.doubtnut.com/l/_mzADFGw4WRpv
https://dl.doubtnut.com/l/_WzHefp5HacAt

B. Temperature of A is lowered to T, while B is at T' such that
T, < T
C.Both A and B are raised to a higher temperature

D. Heat energy supplied to A

° Watch Video Solution

6. Which of the following statements is/are true?

A. The ratio of the mean speed to the rms speed is independent of the
temperature.

B. Square of the mean speed of the molecules is equal to the square
of the rms speed at a certain temperature.

C. Mean kinetic energy of the gas molecules at any given temperature

is independent of the mean speed.


https://dl.doubtnut.com/l/_WzHefp5HacAt
https://dl.doubtnut.com/l/_pmpc0lOEnlop

D. The difference between the rms speed and the mean speed at any

temperature for different gases diminishes as larger, and yet larger

molar masses are considered.

° Watch Video Solution

7. If for two gases of molecular weights M4 and Mp at temperature Ty
and T'g, respectively, 'y Mg = Tg My, then which property has the same
magnitude for both the gases?

A. Pv if mass of gases taken are same

B. Pressure

C. KE per mole

D. V;ms

o Watch Video Solution



https://dl.doubtnut.com/l/_pmpc0lOEnlop
https://dl.doubtnut.com/l/_wq8ZHt6aBP6Q

8. Molecular attraction and size of the molecules in a gas are not

negligible at

A. Critical point

B. High pressure

C. High temperature and low pressure

D. Low temperature and high pressure

o Watch Video Solution

9.1f 10g of a gas at 1 atmospheric pressure is cooled from 273° C to 0° C,

keeping the volume constant, its pressure would become

A.1/273atm

B. 2atm

C. —at
2am


https://dl.doubtnut.com/l/_cWrDOByPZ1hA
https://dl.doubtnut.com/l/_X6GO43QZPhAq

D. 273 atm

o Watch Video Solution

10. The compressibility factor of a gas is greater than unity at STP.

Therefore

AV, > 22.4L

B.V,, < 22.4L

C.V,, = 22.4L

D. The gas will become less liquefiable

° Watch Video Solution

11. Select the correct statements


https://dl.doubtnut.com/l/_X6GO43QZPhAq
https://dl.doubtnut.com/l/_luhOkSJDA37l
https://dl.doubtnut.com/l/_FyVeSQGvbvHm

A. Vapour may be condensed to liquid by the application of pressure.

B. To liquefy a gas one must lower the temperature below T, apply

pressure.

C.At T, there is no distinction between liquid and vapour states.

D. At the T, density of liquid is very high as compared to its gaseous

state.

o Watch Video Solution

12. Which of the following statement is/are correct ?

A.All real gases are less compressible than ideal gases at high

pressure.

B. Hydrogen and helium are more compressible than ideal gases for

all values of pressure.


https://dl.doubtnut.com/l/_FyVeSQGvbvHm
https://dl.doubtnut.com/l/_OBucpqoj9tTo

PV
C. Except H, and He, the compressibility factor Z( = ﬁ) <1
n

for all gases at low pressure.
D.The compressibility factor of real gases is independent of

temperature.

° Watch Video Solution

13. Precisely 1mol of helium and 1mol of neon are placed in a container.

Indicate the correct statements about the system.

A. Molecules of the two gases strike the wall of the container with

same frequency.

B. Molecules of helium strike the wall more frequently.

C. Molecules of helium have greater average molecular speed.

D. Helium exerts larger pressure.



https://dl.doubtnut.com/l/_OBucpqoj9tTo
https://dl.doubtnut.com/l/_OUv4AUKCInz9

| o Watch Video Solution

14. Which of the following statements is/are true?

A. Hydrogen diffuses four times faster than oxygen.

B.The temperature of a real gas changes when it expands
adiabatically in vacuum.

C. An ideal gas undergoes cooling effect when it suffers an adiabatic
expansion in vacuum

D. The Joule-Thomson coeffcient ar of an ideal gas is zero.
dP ) 4

o Watch Video Solution

15. The root mean square velocity of an ideal gas in a closed container of

fixed volume is increased from 5 x 10*cms ! to 10 x 10%cms . Which


https://dl.doubtnut.com/l/_OUv4AUKCInz9
https://dl.doubtnut.com/l/_eNb5C544xeBP
https://dl.doubtnut.com/l/_liTZ3V96c4rP

of the following statements correctly explains how the change is

accomplished?

A. By heating the gas, the temperature is doubled.

B. By heating the gas, the pressure is quadrupled.

C. By heating the gas, the temperature is quadrupled.

D. By heating the gas, the pressure is doubled.

° Watch Video Solution

16. In the equation PV = RT, the value of R will not depend upon

A. The nature of the gas

B. The temperture of the gas

C.The pressure of the gas

D. Units of measurement



https://dl.doubtnut.com/l/_liTZ3V96c4rP
https://dl.doubtnut.com/l/_tXEY59mF1zAF

I ° Watch Video Solution

17. Which is the value of R?

A.1.99caldeg ~'mol 1
B. 0.0821Latmdeg ~'mol ~*
C.9.8kcaldeg ~‘mol !

D.8.3Jdeg ~mol !

° Watch Video Solution

18. Boyle's law may be expressed as
A (dP/dV), =K /V
B.(dP/dV), = — K/V?

C.(dP/dV)y = — K|V


https://dl.doubtnut.com/l/_tXEY59mF1zAF
https://dl.doubtnut.com/l/_pbnIg0Ly5rZz
https://dl.doubtnut.com/l/_wiBb78y7qHF7

D.Vx1/P

o Watch Video Solution

19. Which forces of attraction are responsible for liquefaction of Hy?

A. Coulombic forces

B. Dipole forces

C. Hydrogen bonding

D. van der Waals forces

° Watch Video Solution

20. According to Charles's law

A (dV /dT), = K


https://dl.doubtnut.com/l/_wiBb78y7qHF7
https://dl.doubtnut.com/l/_AJwRpQt3Nqcb
https://dl.doubtnut.com/l/_ZtNZPmK6rX7i

B.(dV /dT)p, = — K
C.(dV /dT), = — KT

DV xT

° Watch Video Solution

21. In van der Waals equation of gases, the kinetic equation for gas is

modified with respect to

A. Repulsive forces

B. Attractive forces between the gaseous molecules

C. Actual volume of the gas

D. Pressure of the molecules

° Watch Video Solution



https://dl.doubtnut.com/l/_ZtNZPmK6rX7i
https://dl.doubtnut.com/l/_Lr9quVAb7ume
https://dl.doubtnut.com/l/_OwusxNesj88F

22. Which of the following is/are correct about Charles's law?

A (0V /0T)p = Constant
B.V o« T at constant P and n
C.V «x Patconstant T, n

D.V « T'is constant at constant P, n

° Watch Video Solution

23. Which of the following gases is/are heavier than dry air?

A. Moist air

B. Oxygen

C. Moist nitrogen

D. Hydrogen sulphide

| o WMl L\ dan C ikl n


https://dl.doubtnut.com/l/_OwusxNesj88F
https://dl.doubtnut.com/l/_Nwsu2FDoU1dN

L ¥yvdalilll VIUCUV JViuLivii )

24. One mole of which of the following will have 22.7L at STP (1 bar,

273.15K)?

A. SO,

B. He

C. H,O

D.CCl,

o Watch Video Solution

25.The gas constant has units

A. LatmK ~'mol !

B. Latm 'K ~'mol !

C.atmem®K ~'mol 1


https://dl.doubtnut.com/l/_Nwsu2FDoU1dN
https://dl.doubtnut.com/l/_Yvs0121STI0V
https://dl.doubtnut.com/l/_S0K9z0ila2TV

D.ergK ~!

o Watch Video Solution

26. Which of the following pair of gases will have same rate of diffusion

under similar conditions?

A. Hy; and He

B. COQ and NQO

C.CO and 02H4

D. NO and CO

° Watch Video Solution

27. Which of the following statements is/are correct about real gases?


https://dl.doubtnut.com/l/_S0K9z0ila2TV
https://dl.doubtnut.com/l/_mFC3IdVTGGXj
https://dl.doubtnut.com/l/_vLu2rVNAHg2P

A. The molecules do cause attractive forces on each another.

B. They obey gas laws at low temperature and high pressure.

C. They show deviations from ideal behaviour.

D. The molecules have negligible mass.

° Watch Video Solution

28. At very high pressure, the van der Waals equation reduces to

A.PV = RT + Pb

g. py = 2ET
V2

cp. BT
V_b

o Watch Video Solution



https://dl.doubtnut.com/l/_vLu2rVNAHg2P
https://dl.doubtnut.com/l/_DqafIoYOW3FF
https://dl.doubtnut.com/l/_KdDKIbXW2Exu

29. To which of the following mixture Dalton's law of partial pressure is

not applicable ?

A.CO, and CO at room temperature

B. Ammonia and hydrogen chloride at room temperature

C. NH; and steam at room temperature

D. He and H,

o Watch Video Solution

30. Which of the following plots is/are correct?

b
~ >


https://dl.doubtnut.com/l/_KdDKIbXW2Exu
https://dl.doubtnut.com/l/_oqlJSqhm2xzx

1V

vr —

° Watch Video Solution

31. Which of the following plots is/are correct?


https://dl.doubtnut.com/l/_oqlJSqhm2xzx
https://dl.doubtnut.com/l/_IOVudfm8F1c5

A

D. log 7T —>

° Watch Video Solution

32. A quantity of heat is confined in a chamber of constant volume. When
the chamber is immersed in a bath of melting ice, the pressure of the gas
is 1000 — rr. Final temperature when the pressure manometer indicates
an absolute pressure of 400 — 77 is

A 109K

B.273K

C.373K

D.0K

° Watch Video Solution



https://dl.doubtnut.com/l/_IOVudfm8F1c5
https://dl.doubtnut.com/l/_Pt9GYpMSuSDA

Exercises (Single Correct)

1. At what temperature do the Celsius and Fahrenheit readings have the

same numerical value ? a) 273 b) -273 ¢) -40d) 40

A.100°C

B.180°C

C.40°C

D.—40°C

° Watch Video Solution

2. At the top of the mountain, the thermometer reads 0°C and the
barometer reads 710mmHg. At the bottom of the mountain the
temperature is 30°C and the pressure is 760mmHg. The ratio of the

density of air at the top with that at the bottom is


https://dl.doubtnut.com/l/_IZkofebngDYC
https://dl.doubtnut.com/l/_RILhXxQX5qFt

Al:1

B.1.04:1

C.1:1.04

D.1:1.5

o Watch Video Solution

3. A quantity of gas is collected in a gradutated tube over the mercury.
The volume of the gas at 20° C is 50.0m L and the level of the mercury in
the tube is 100mm above the outside mercury level. The barometer reads
750mm. Volume at ST P is

A.39.8mL

B.40mL

C.42mL

D. 60mL


https://dl.doubtnut.com/l/_RILhXxQX5qFt
https://dl.doubtnut.com/l/_NlJq9MLa0spt

° Watch Video Solution

4. Which of the following contains gretest number of N atoms?

A.22.4L nitrogen gas at ST P
B. 500m L of 2.00M N H;
C.1.00mol of NH,Cl

D.6.02 x 10?® molecules of NO,

o Watch Video Solution

5. What weight of hydrogen at ST P could be contained in a vessel that

holds 4.8g oxygen at ST P?

A.4.8¢g


https://dl.doubtnut.com/l/_NlJq9MLa0spt
https://dl.doubtnut.com/l/_X1Vqu2lXrT3G
https://dl.doubtnut.com/l/_sLrkkTDV8qWu

B.3.0g

C.0.6g

D.0.3g

° Watch Video Solution

6. At low pressures, van der Waals' equation is written as

(P + %)V = RT.The compressibility factor is then equal to:

° Watch Video Solution



https://dl.doubtnut.com/l/_sLrkkTDV8qWu
https://dl.doubtnut.com/l/_E2xF7LoNgBbp
https://dl.doubtnut.com/l/_qWbPXuTzQ0JI

7.1deal gas equation in terms of K E per unit volume, E, is

o Watch Video Solution

8. For 1mol of an ideal gas, V; > V5 > V3 in fig. (I),17 > Ty > T3 in fig. (

II), P, > P, > P in fig. (III), and T} > T, > T3 in fig. (IV) , then


https://dl.doubtnut.com/l/_qWbPXuTzQ0JI
https://dl.doubtnut.com/l/_KAOfF1a4Np0J

which curves are correct.

Vi
Va
T V3
1. P
Tr—>
P
P,
T Py
P
1.
T—>
AT, II
B.1, IT, ITI
C.II IV
D.I, IIT, IV

T,
T,
1‘ T3
IL. P
1/V—>
Q,
&0
o
IV.™ T
T,
T
logV —>

o Watch Video Solution



https://dl.doubtnut.com/l/_KAOfF1a4Np0J

9. I, I, and III are three istherms, respectively, at T}, T5, and T5.

Temperature will be in order

11
il

AT =Ty, =T;3

B. 11 < Ty < T3

CTi >T5 > T3

D.T7 > Ty = T3

o Watch Video Solution



https://dl.doubtnut.com/l/_xbwNYFc2FRwT
https://dl.doubtnut.com/l/_Mda0CMAkE2R0

10. A quantity of hydrogen gas occupies a volume of 30.0mL at a certain
temperature and pressure. What volume would half of this mass of
hydrogen occupy at triple the initial temperature, if the pressure was
one-ninth that of the original gas?

A.270mL

B.90mL

C.405mL

D.137mL

o Watch Video Solution

11. A gas in an open container is heated from 27° C to 127° C The fraction

of the original amount of gas remaining in the container will be .

A3/4

B.1/2


https://dl.doubtnut.com/l/_Mda0CMAkE2R0
https://dl.doubtnut.com/l/_dS1tO0Jm7TIk

c.1/4

D.1/8

° Watch Video Solution

12. The density of neon gas will be highest at

A.STP

B.0°C, 2atm

C.273°C, latm

D.273°C, 2atm

o Watch Video Solution



https://dl.doubtnut.com/l/_dS1tO0Jm7TIk
https://dl.doubtnut.com/l/_bWRshzOyP6i8

13. A mixture of SO and O, in the molar ratio 16: 1 is diffused through a
pin hole for successive effusion three times to give a molar ratio 1:1 of
diffused mixture. Which one are not correct if diffusion is made at same
P and T in each operation?

(I) Eight operation are needed to get 1: 1 molar ratio.

(II) Rate of diffusion for SO, : O3 after eight operations in 0.707.

(III) Six operations are needed to get 2: 1 molar ratio for SO, and O, in
diffusion mixture.

(IV) Rate of diffusion for SO, and O, after six operations is 2.41.

ALILIIT

B.II, 111

C.I,IIT

D.IV

o Watch Video Solution



https://dl.doubtnut.com/l/_aXx3OZeFZFen

14. A graph is plotted between logV and logT for 2mol of gas at
constant pressure of 0.0821atm. V and T are in litre and K. Which of the
following statements are not correct?

(I) The curve is straight line with slope — 1.

(II) The curve is straight line with slope + 1.

(III) The intercepet on Y — axis is equal to 2.

(IV) The intercepet on Y — axis is equal to 0.3010.

AlII

B.III, IV

C.ILIV

D.I,II1

o Watch Video Solution

15. A gas obeys P(V —b) = RT. Which of the following are correct

about this gas?


https://dl.doubtnut.com/l/_tztXnYgPUBLE
https://dl.doubtnut.com/l/_WEGqQ4dlfAIF

R
(I) Isochoric curves have slop = ——

V-b
(II) Isobaric curves have slope 5 and intercept b.
I Rb
(III) For the gas compressibility factor =1 + T

(IV) The attraction forces are overcome by repulsive forces.

AT

B.II, 111

C.II1

D.I,II,III, IV

o Watch Video Solution

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

because of :

A. Increase in collisions

B. Increase in intermolacular forces


https://dl.doubtnut.com/l/_WEGqQ4dlfAIF
https://dl.doubtnut.com/l/_BpmIxwkigHjc

C. Infinite size of molecules

D. Statement is incorrect

° Watch Video Solution

17. O, gas at ST'P contained in a flask was replaced by SO, under same

conditions. The weight of SO, will be

A. Equal to that of O,

B. Half that of O,

C. Twice that of O,

D. One-fourth of O,

° Watch Video Solution



https://dl.doubtnut.com/l/_BpmIxwkigHjc
https://dl.doubtnut.com/l/_Tgwe4sh57woG

18. At what temperature will hydrogen molecules have the same KFE as

nitrogen molecules at 280K?

A. 280K

B.40K

C. 400K

D. 50K

o Watch Video Solution

19. Select the correct statements.

(I) Greater is humidity, lesser will be rate of evaporation of water.

(II) Greater is humidity, lesser will be density of air.

(III) If room temperature = dew point, realtive humidity = 100 % .
(IV) Dew point is the temperature at which the gas a given atmospheric

condition becomes staturted with H,O (v)


https://dl.doubtnut.com/l/_XoBs50VJxh4H
https://dl.doubtnut.com/l/_EzRTeUYR9nJZ

AlII

B.ILIV

C. All

D. None

° Watch Video Solution

20. The temperature to which a gas must be cooled before it can be

liquified by compression is called

A. Boyle's temperature

B. Critical temperature

C. Liquefaction temperature

D. Inversion temperature

o Watch Video Solution



https://dl.doubtnut.com/l/_EzRTeUYR9nJZ
https://dl.doubtnut.com/l/_SX7lWf5qZIfd

21. Distribution of molecules with velocity is represented by the curve

N

u—>

Velocity corresponding to point A is

e
) M
2RT
B\ o
8RT
RT
D. ﬁ

o Watch Video Solution



https://dl.doubtnut.com/l/_SX7lWf5qZIfd
https://dl.doubtnut.com/l/_0F4wsqNnt6e4

22.The volume of helium is 44.8L at

A.100° C and latm

B.0°C and latm

C.0°C and 0.5atm

D.100° C and 0.5atm

o Watch Video Solution

23. Which gas shows real behaviour?

A. 8903 at ST'P occupies 5.6L.

B.1gH> in 0.5L flask exerts a pressure of 24.63atm at 300K.

C.1molNH3 at 300K and latm occupies volume 22.4L.

D.5.6L of CO2 at STP is equal to 11g.


https://dl.doubtnut.com/l/_0F4wsqNnt6e4
https://dl.doubtnut.com/l/_bZEZEgOtXg7J
https://dl.doubtnut.com/l/_1KPzCga2KMHQ

° Watch Video Solution

24.For the non-zero volume of the molecules, real gas equation for n mol
of the gas will be
P+ L \v=RT
A + v =
B.PV = nRT + nbP
C.P(V — nb) = nRT

D. Both (b) and (c) are true.

o Watch Video Solution



https://dl.doubtnut.com/l/_1KPzCga2KMHQ
https://dl.doubtnut.com/l/_AmE7cTJVrNgG

25. Actual graph for the given parameters in (Q.25) will be

T 11
I
PV I
0
—>p
Al IIl
B.I,II
C.II
D.1

o Watch Video Solution



https://dl.doubtnut.com/l/_pat8xc0KOjr2

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

large volume, gas equation will be :

2

n‘a
(@) PV = nRT — v
(b)PV = nRT + nbP
QP = nRT
V—-b
(d)PV = nRT
n2a

A PV =nRT — —
%

B. PV = nRT + nbP

C.PV = nRT
D.P— nRT
V—-b

o Watch Video Solution

27.If Xpr, Xp, and Xy are mole fraction, pressure fraction and volume

fraction respectively of a gaseous mixture, then:


https://dl.doubtnut.com/l/_wWnw8zyCzEn3
https://dl.doubtnut.com/l/_ojb9cRHadh9S

B.XM = (Xp) = X_

° Watch Video Solution

28. The average molecular speed is gretest in which of the following gas

samples?

A. 1.0mol N, at 560K

B. 0.50mol of Ne at 500K

C. 0.20mol of CO, at 440K

D. 2.0mol of He at 140K

o Watch Video Solution



https://dl.doubtnut.com/l/_ojb9cRHadh9S
https://dl.doubtnut.com/l/_ZveT476hUl3f

29. A gas in an open container is heated from 27°C to 127°C. The
fraction of the original amount of the gas remaining in the container will
be

A.3/4

B.1/2

C.1/4

D.1/8

o Watch Video Solution

B
30. Virial equation is: PVy; = RT|A + — +

+ ...|,where A, B,
VM VM2

C, ... are first second,third, ... virial coefficent, respectively, For an ideal gas

A. A = unity and B, C are zero.

B. A, B, C are all equal to unity.


https://dl.doubtnut.com/l/_ZveT476hUl3f
https://dl.doubtnut.com/l/_eMzF3xEWiFv5
https://dl.doubtnut.com/l/_ZiazWywMvRXm

C. A is dependent of temperature.

D.All A, B, C depend on temperature.

o Watch Video Solution

31. A balloon filled with ethylene is pricked with a needle and quickly

dropped in a tank of Hy gas under identical conditions. After a while, the

balloon will

A. Shrink

B. Enlarge

C. Completely collapse

D. Remain unchanged in size

° Watch Video Solution



https://dl.doubtnut.com/l/_ZiazWywMvRXm
https://dl.doubtnut.com/l/_Ah4KxSlgalUd
https://dl.doubtnut.com/l/_rWpW9kZez7u3

32. A flask containing 12g of a gas relative molecular mass 120at a
pressure of 100atm was evacuated by means of a pump until the
pressure was 0.01atm. Which of the following in the best estimate of the
number of molecules left in the flask (NO =6 x 1023m0l_1)?

A.6 x 10°

B.6 x 10'®

C.6 x 10'7

D.6 x 10

o Watch Video Solution

33.The value of compressibility factor for an ideal gas is equal to 1.

A0

B.1


https://dl.doubtnut.com/l/_rWpW9kZez7u3
https://dl.doubtnut.com/l/_aEkhQrxkJotU

D.Between QO and 1

o Watch Video Solution

34. NHj gas is liquefied more easily than Ny. Hence

A.van der Waals constant a and b of NH3 > that of Ny
B. van der Waals constant a and b of NH; < that of Ny
C.a(NH3) > a(N;) but b(NH3) < b(Ns)

D.a(NH;) < a(N,) but b(NH;) > b(N,)

° Watch Video Solution

35. The van der Waals equation for one mol of CO, gas at low pressure

will be


https://dl.doubtnut.com/l/_aEkhQrxkJotU
https://dl.doubtnut.com/l/_tyu02vHjftIO
https://dl.doubtnut.com/l/_fVY4y43BO7l5

a
A. (P-i-W)V:RT

B.P(V —b) = RT — —

cp— BT
Vb

RT a
D.P = —
(V—b V2>

o Watch Video Solution

36. If v is the volume of one molecule of a gas under given conditions,
then van der Waals constant b is

A 4v

B. 4’U/N0

C. NO /4’0

D. 4’UNO

o Watch Video Solution



https://dl.doubtnut.com/l/_fVY4y43BO7l5
https://dl.doubtnut.com/l/_izpZUuliNNkN

37. Which of the following gas molecules has the largest mean free path?

A. CO,

B. H,

C. Oy

D. N,

o Watch Video Solution

38. The compression factor (compressibility factor) for 1mol of a van der
Waals gas at 0° C and 100atm pressure is found to be 0.5. Assuming that
the volume of a gas molecule is neligible, calculate the van der Waals

constant a.

A.1.256L%>mol ~2atm

B. 0.256L>mol 2atm


https://dl.doubtnut.com/l/_izpZUuliNNkN
https://dl.doubtnut.com/l/_x4RmOnIlSDnI
https://dl.doubtnut.com/l/_uiaPshkHzLnN

C.2.256L>mol " 2atm

D. 0.0256 L?>mol " 2atm

o Watch Video Solution

39. The critical temperature of water is higher than that of O, because

the H,0O molecule has

A. Fewer electrons than O,

B. Two covalent bonds

C.V-shape

D. Dipole moment

° Watch Video Solution



https://dl.doubtnut.com/l/_uiaPshkHzLnN
https://dl.doubtnut.com/l/_tbz2kZsWaD59

40. The pressure exerted by 1mol of CO, at 273K is 34.98atm. Assuming

that volume occupied by CO,; molecules is negligible, the value of van

der Waals constant for attraction of CO, gas is

A. 3.59dmSatmmol 2

B. 2.59dmS% atmmol 2

C. 1.25dmSatmmol ~2

D. 1.59dmSatmmol ~2

o Watch Video Solution

41. Relative humidity of air is 60° C and the saturation vapour pressure of
water vapour in air is 3.6k Pa. The amount of water vapours present in 2L
air at 300K is

A.52g

B.31.2¢g


https://dl.doubtnut.com/l/_0JC8xXmMmOHW
https://dl.doubtnut.com/l/_vnEkcBDjzQvh

C. 26g

D.5.2g

° Watch Video Solution

42. A 3:2 molar mixture of Ny and CO is present in a vessel at 500bar
pressure. Due to hole in the vessel, the gas mixture leaks out. The
composition of mixture effusing out initially is

Any,:neo::1:2

B.nyn,:nco::6:1

C.neo:np,: :1:2

D.ngo:ny,::2:3

° Watch Video Solution



https://dl.doubtnut.com/l/_vnEkcBDjzQvh
https://dl.doubtnut.com/l/_zERNmKYRyTL9
https://dl.doubtnut.com/l/_YR2wb8of5BDp

43. Number of N, molecules present L vessel at NTP when

compressibility factor is 1.2 is

A 2.23 x 10*

B. 2.23 x 10?2

C.2.7 x 10%

D.2.7 x 10*

o Watch Video Solution

44. A spherical air bubble is rising from the depth of a lake when pressure
is Patm and temperature is T' K. The percentage increase in the radius
when it comes to the surface of a lake will be (Assume temperature and

pressure at the surface to be, respectively, 2I'K and P /4.

A.100 %

B.50 %


https://dl.doubtnut.com/l/_YR2wb8of5BDp
https://dl.doubtnut.com/l/_ix3zHFNNijjX

C.40 %

D. 200 %

o Watch Video Solution

45. If temperature increases, the surface tension of a liquid

A. Increases

B. Decreases

C. Remains constant

D. Shows irregular behaviour

° Watch Video Solution

46.The Boltzmann constant k is given by k = ...........


https://dl.doubtnut.com/l/_ix3zHFNNijjX
https://dl.doubtnut.com/l/_OZbptjty2VvS
https://dl.doubtnut.com/l/_T6254iSiXltS

Ak=RXx Ny

B.k = 1.3807 x 10 21JK 1

C.k=N4/R

D.k=R/Ny

° Watch Video Solution

47.1t is eaiser to liquefy oxygen than hydrogen because.

A.Oxygen has a higher critical temperature and lower inversion

temperature than hydrogen.

B.Oxygen has a lower critical temperature and higher inversion

temperature than hydrogen.

C.Oxygen has a higher critical temperature and higher inversion

temperature than hydrogen.


https://dl.doubtnut.com/l/_T6254iSiXltS
https://dl.doubtnut.com/l/_cvyHrmYRxrrZ

D.The critical temperature and inversion temperature of oxygen is

very low.

o Watch Video Solution

48. 2mol 'H, is mixed with 2gm of H,. The molar heatr capacity at

constant pressure for the mixture is

17R

° Watch Video Solution



https://dl.doubtnut.com/l/_cvyHrmYRxrrZ
https://dl.doubtnut.com/l/_H01wZfFZnKZh

49. Which of the following graphs may represent the relation between

the capillary rise h and the radius r of the capillary?

h



https://dl.doubtnut.com/l/_mYgYROAqPH92

>—>

° Watch Video Solution

50. There is a depression in the surface of the liquid in a capillary when

A. The cohesive force is smaller than the adhesive force.

B. The cohesive force is greater than the adhesive force.

C. The cohesive and adhesive forces are equal.

D. None of the above is true.

° Watch Video Solution



https://dl.doubtnut.com/l/_mYgYROAqPH92
https://dl.doubtnut.com/l/_UVBJqYD1Cc4p

51. Surface tension does not very with

A. Temperture
B. Vapour pressure
C.The size of surface

D. Concentration

° Watch Video Solution

52. Which among of the following has least surface tension?

A. Benzene
B. Acetic acid
C. Diethyle ether

D. Chlorobenzene



https://dl.doubtnut.com/l/_uIESuTIvSbj1
https://dl.doubtnut.com/l/_l4xdQYfranR1

| o Watch Video Solution

53. Units of coefficient of viscosity are

° Watch Video Solution

PV
54.The quantity T represents the (kg : Boltzmann constant)
B

A. Number of molecules in the gas
B. Mass of the gas

C. Number of moles of the gas


https://dl.doubtnut.com/l/_l4xdQYfranR1
https://dl.doubtnut.com/l/_42c6DLPIPglX
https://dl.doubtnut.com/l/_UAaaWPlZWpQN

D. Translational energy of the gas

o Watch Video Solution

55. 1.0 litre of N, and 7/8 litre of O, at the same temperature and
pressure were mixed together. What is the relation between the masses

of the two gases in the mixture ?

A. My, = 3Mo,
B. My, = 8Mp,
C. My, = Mo,

D. My, = 16M,

° Watch Video Solution

56.The value of PV for 5.6L of an ideal gas is ... RT at NTP.


https://dl.doubtnut.com/l/_UAaaWPlZWpQN
https://dl.doubtnut.com/l/_TNfYk2QflpAq
https://dl.doubtnut.com/l/_88wtbae6Okr5

A.0.25

B.0.30

C.1.0

D.0.45

° Watch Video Solution

57.If a gas expands at contant temperature, it indicates that :

A.The pressures decreases

B. The kinetic energy of the molecules remains the same

C.The kinetic energy of the molecules decreases

D. The number of molecules of the gas increases

o Watch Video Solution



https://dl.doubtnut.com/l/_88wtbae6Okr5
https://dl.doubtnut.com/l/_ybeg9v41Gf4D
https://dl.doubtnut.com/l/_HorIaGwChLLV

58. The density of gas A is twice that to B at the same temperature. The
molecular weight of gas B is twice that of A. The ratio of pressure of gas A
and B will be:

A 1:6

B.7:8

C.2:5

D.1:4

o Watch Video Solution

59. Which of the following expression at constant pressure represents

Charles's law?


https://dl.doubtnut.com/l/_HorIaGwChLLV
https://dl.doubtnut.com/l/_3bF1B7VFzeZ8

D.V =d

o Watch Video Solution

60. A gas volume 100 cc is kept in a vessel at pressure 10.4Pa maintained
at temperature 24° C. Now, if the pressure is increased to 105Pa, keeping
the temperature constant, then the volume of the gas becomes

A. 10

B. 100

C.1

D. 1000

° Watch Video Solution



https://dl.doubtnut.com/l/_3bF1B7VFzeZ8
https://dl.doubtnut.com/l/_MwBkuVgPx8sT

61. A sample of gas occupies 100m L at 27° C and 740mm pressure. When

its volume is changed to 80mL at 740mm pressure, the temperature of

the gas will be

A.21.6°C

B.240°C

C.—33°C

D.89.5°C

o Watch Video Solution

62. At 25° C and 730mm pressure, 730mL of dry oxygen was collected. If
the temperature is kept constant what volume will oxygen gas occupy at
760mm pressure?

A.701mL

B.449mL


https://dl.doubtnut.com/l/_9ayZCWerXF4f
https://dl.doubtnut.com/l/_uxqqtudMP9th

C.569m L

D.621mL

o Watch Video Solution

63. The density of a gas at 27°C and latm is d. Pressure remaining
constant, at which of the following temperture will its density become
0.75d?

A.20°C

B.30°C

C.400K

D. 300K

° Watch Video Solution



https://dl.doubtnut.com/l/_uxqqtudMP9th
https://dl.doubtnut.com/l/_EjSBAYeun67h
https://dl.doubtnut.com/l/_fLhzyx2w3ezz

64. The kinetic theory of gases predicts that total kinetic energy of a

gaseous assembly depends on

A. Pressure of the gas

B. Temperature of the gas

C. Volume of the gas

D. Pressure, temperature, and volume of the gas

o Watch Video Solution

65. At ST P, the order of mean square velocity of molecules of Hy, N, O,

and HBr is

A.H2 >N2 > 02 >HB’I”

B.HBr > Oy > M, > H,

C.HBr > Hy > Oy > N,

D.Ny, > Oy > Hy, > HBr


https://dl.doubtnut.com/l/_fLhzyx2w3ezz
https://dl.doubtnut.com/l/_tvOGlI2ER2H4

o Watch Video Solution

66. Which of the following statements is wrong for gases?

(a)Gases do not gave a definite shape and volume

(b)Volume of the gas is equal to volume of container confining the gas
(c)Confined gas exerts uniform pressure on the walls of its container in all
directions

(d)Mass of gas cannot be determined by weighing a container in which it

is enclosed

A. Gases do not have a definite shape and volume.

B. Volume of the gas is equal to volume of container confining the gas.

C. Confining gas exerts uniform pressure on the walls of container in

all directions

D. Mass of gas cannot be determined by weighing a container in which

it is enclosed.


https://dl.doubtnut.com/l/_tvOGlI2ER2H4
https://dl.doubtnut.com/l/_sodSHz2vVw3r

° Watch Video Solution

67.3.2g oxygen is diffused in 10 min . In similar conditions, 2.8g nitrogen

will diffuse in

A.(a) 9.3 min

B. (b) 8.2 min

C.(c) 7.6 min

D.(d) 11.8 min

o Watch Video Solution

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

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

A.(a) 700K


https://dl.doubtnut.com/l/_sodSHz2vVw3r
https://dl.doubtnut.com/l/_SVhFSsc7Z7Ak
https://dl.doubtnut.com/l/_9JXf4zzNbei1

B. (b) 500K

C. (c) 800K

D. (d) 400K

° Watch Video Solution

69. Which one of the following statements is not correct about the three

states of matter i.e, solid, liquid and gaseous ?

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

posses highest energy.

B. The density of a solid is highest whereas that of gases is lowest.

C. Gases like liquids posses definite volumes.

D. Molecules of a solid possess vibratory motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_9JXf4zzNbei1
https://dl.doubtnut.com/l/_ETXezUgPl1mw

70. Which of the following is true about gaseous state?

A.Thermal energy = Molecular attraction

B. Thermal energy > > Molecular attraction

C.Thermal energy < < Molecular attraction

D. Molecular forces > > Those in liquids

o Watch Video Solution

71. Which of the following is not a correct postulate of kinetic theory of

gases?

A.The molecules of a gas are continously moving in different

directions with different velocities.


https://dl.doubtnut.com/l/_ETXezUgPl1mw
https://dl.doubtnut.com/l/_FMjgIJCVOzNb
https://dl.doubtnut.com/l/_L1Bmqp2IgrSL

B.The average kinetic energy of the gas molecules is directly

porportional to the absolute temperature of the gas.

C.The volume of the gas is due to the large number of molecules

present in it.

D. The pressure of the gas is due to the collision of the molecules on

the walls of the container.

o Watch Video Solution

72.1n the van der Waals equation

A. b is the volume occupied by the gas molecules

B. b is four times the volume occupied by the gas molecules

C.bis the correction factor for intermolecular attraction

D. None of these


https://dl.doubtnut.com/l/_L1Bmqp2IgrSL
https://dl.doubtnut.com/l/_6vnPu4u5tgLo

Answer: B

o Watch Video Solution

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

A.The pressure exerted by the gas is proportional to the mean

velocity of the molecule.

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

velocity of the molecule.

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

proportional to the temperature.

D.The mean translational kinetic energy of the molecule is

proportional to the absolute temperature.

o Watch Video Solution



https://dl.doubtnut.com/l/_6vnPu4u5tgLo
https://dl.doubtnut.com/l/_CPvGwWnrer2y

74. A vessel is filled with a mixture of oxygen and nitrogen. At what ratio
of partial pressures will the mass of gases be identical?

A.P(Oy) = 0.785P(N>)

B. P(O3) = 8.75P(N>)

D. P(0,) = 0.875P(NN,)

o Watch Video Solution

75. Select the correct statement. In the gas equation, PV = nRT

A.n is the number of molecules of a gas.

B. n moles of the gas have a volume V.

C.V denotes volume of one mole of the gas.

D. P is the pressure if the gas when only one mole of gas is present.


https://dl.doubtnut.com/l/_bx18ruRzirLK
https://dl.doubtnut.com/l/_zFmjXQeIwAHu

o Watch Video Solution

76. When is the deviation more in the behaviour of a gas from the ideal

gas equation pV = nRT?

A. At high temperature and low pressure.

B. At low temperature and high pressure.

C. At high temperature and high pressure.

D. At low temperature and low pressure.

o Watch Video Solution

77. An ideal gas obeying the kinetic theory of gases can be liquefied if

A. Its temperature is more than its critical temperature (T7)


https://dl.doubtnut.com/l/_zFmjXQeIwAHu
https://dl.doubtnut.com/l/_TQ5l8AiCfghW
https://dl.doubtnut.com/l/_8Qc3umUZyOJK

B. Its pressure is more than its critical pressure (P,.)
C. Its pressure is more than P, at a temperature less than T,

D. It cannot be liquefied at any value of P and T’

o Watch Video Solution

78. Which of the following expressions correctly represents the
relationship between the average molar kinetic energy, KE of CO and N,
molecules at the same temperature?

A . KEqp = KEy,

B.KEco > KEy,

C.KEqo < KEy,

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

o Watch Video Solution



https://dl.doubtnut.com/l/_8Qc3umUZyOJK
https://dl.doubtnut.com/l/_ZElfjAb1atO4

79. Which expression gives average speed of gas molecules?

A 8RT
' M

B3RT
"M

SRT 1'/?
. {_]
M
8RT

" 3.14M

Answer: C

o Watch Video Solution

80. Under similar conditions, which of the following gas will have same

value of pyms as CO2?

A.NO

B.CsHg

C.CO


https://dl.doubtnut.com/l/_ds18xOZdLy3U
https://dl.doubtnut.com/l/_IC6eKPhcFLDv

D. N,

o Watch Video Solution

81. 15L of gas at STP is subjected to four different conditions of
temperature and pressure as shown below. In which case the volume will
remain unaffected?

A. 273K, 2bar pressure

B.273°C, 0.5atm pressure

C.546° C, 1.5atm pressure

D.273° C, 2atm pressure

° Watch Video Solution



https://dl.doubtnut.com/l/_IC6eKPhcFLDv
https://dl.doubtnut.com/l/_iUGclEP5YmfG

82. A gaseous mixture contains oxygen and nitrogen in the ratio 1:4 by

weight. Therefore, the ratio of the number of molecules is:

A 1:8

B.1:1

C.7:64

D.1:2

o Watch Video Solution

83. Among the plots of PusV given below, which one corresponds to

Boyle's law?

(N
apl b.T' \

V—> V —>



https://dl.doubtnut.com/l/_Puek0qxrtDdD
https://dl.doubtnut.com/l/_dY5quo2KDFLJ

a. p _
e 2
A >
/T\
b. p
e
B. >
*
c. I
C yV—>
? /
d. »
D —>

o Watch Video Solution

84.The pressure of a gas is due to ... exerted by its molecules per ...

of the walls of the container.

A. Rapid intermolecular collisions


https://dl.doubtnut.com/l/_dY5quo2KDFLJ
https://dl.doubtnut.com/l/_kvqWoJygw1eD

B. Molecular impacts against the walls of vessel

C. Voids between the gas molecules

D. Ideal behaviour of gases

o Watch Video Solution

85.V vs T curves at different pressures P, and P, for an ideal gas are

shown below:

A P

1 &

T—>

Which one of the following is correct?


https://dl.doubtnut.com/l/_kvqWoJygw1eD
https://dl.doubtnut.com/l/_LXw6NA3LCMEF

AP > P
B.P, < Py
C.P1 :P2

D.Py /Py =1/2

° Watch Video Solution

Exercises (Assertion-Reasoning)

1. Assertion: The heat absorbed during the isothermal expansion of an
ideal gas against vacuum is zero.

Reason: The volume occupied by the molecules of an ideal gas is zero.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_LXw6NA3LCMEF
https://dl.doubtnut.com/l/_bfPFnE1YIV3W

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution

2. Assertion: The pressure of a fixed amount of an ideal gas is
proportional to its temperature.
Reason: Frequency of collisions and their impact both increase in

proportion of the square root of temperature.

A.If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).


https://dl.doubtnut.com/l/_bfPFnE1YIV3W
https://dl.doubtnut.com/l/_nt8rh7PFvoT8

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

° Watch Video Solution

3. Assertion: Cp — Cy = R for an ideal gas.

R OB\ _ (for an ideal
eason: | —— = Oor an i1deal gas.
av ), 8

A.If both (A) and (R) are correct and (R) is the correct explanation of
(A).

B.If both (4) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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


https://dl.doubtnut.com/l/_nt8rh7PFvoT8
https://dl.doubtnut.com/l/_eO5CqTMXH93B

o Watch Video Solution

4. Assertion: A lighter gas diffuses more rapidly than heavier gas.

Reason: At a given temperature and pressure, the rate of diffusion of a

gas is inversely proportional to the square root of its density.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_eO5CqTMXH93B
https://dl.doubtnut.com/l/_LJEmysIBTTXU

5. Assertion: On cooling, the brown colour of nitrogen dioxide disappears.

Reason: On cooling, NO, undergoes dimerisation resulting in the pairing

of the odd electron in NOs.

A. If both (A) and (R) are correct and (R) is the correct explanation of
(A).

B.If both (4) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution

6. Assertion (A): SO, and Cl, are both bleaching agents.

Reason (R ): Both are reducing agents.


https://dl.doubtnut.com/l/_M0e0sW7f9qvR
https://dl.doubtnut.com/l/_bjBKQ1ttor3r

A.If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D.If (A) is incorrect, but (R) is correct.

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

° Watch Video Solution

7. Assertion: Nitrogen is unreactive at room temperature but becomes
reactive at elevated temperature (on heating or in the presence of
catalysts).

Reason: In nitrogen molecule, there is extensive delocalisation of

electrons.


https://dl.doubtnut.com/l/_bjBKQ1ttor3r
https://dl.doubtnut.com/l/_l5tT4opJvNvf

A.If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D.If (A) is incorrect, but (R) is correct.

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

° Watch Video Solution

8. Assertion: Noble gases can be liquefied.

Reason: Attractive forces can exist between nonpolar molecules.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_l5tT4opJvNvf
https://dl.doubtnut.com/l/_YorsImNFfBUo

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution

9. Assertion: Under similar conditions of temperature and pressure,O,

diffuses 1.4 times faster than SOs,.

Reason: Density of SO, is 1.4 times greater than that of O,.

A.If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.


https://dl.doubtnut.com/l/_YorsImNFfBUo
https://dl.doubtnut.com/l/_5fixRbSbOwtt

D.If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution

10. Assertion: On compressing a gas to half the volume, the number of
molecules is halved.
Reason: The number of moles present decreases with decrease in volume
keeping the pressure and temperature constant.
A.If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B.If both (A) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.


https://dl.doubtnut.com/l/_5fixRbSbOwtt
https://dl.doubtnut.com/l/_U08B87BfSPKF

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

o Watch Video Solution

11. Assertion: The plot of volume (V') versus pressure (P) at constant
temperature is a hyperbola in the first quadrant.
Reason: V' o 1/ P at constant temperature.
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B.If both (4) and (R) are correct, but (R) is not the correct
explanation of (A).
C.If (A) is correct, but (R) is incorrect.

D.If (A) is incorrect, but (R) is correct.

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

° Watch Video Solution



https://dl.doubtnut.com/l/_U08B87BfSPKF
https://dl.doubtnut.com/l/_O7NkXDwSE342

12. Assertion: At constant temperature, if pressure on the gas is doubled,

density is also doubled.

Reason: At constant temperature, molecular mass of a gas is directly

proportional to the density and inversely proportional to the pressure

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (4) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_AZ3x26Kv2IeM

13. Assertion: If Hy and Cl enclosed separately in the same vessel exert
pressure of 100 and 200mm respectively, their mixture in the same vessel
at the same temperature will exert a pressure of 300mm
Reason: Dalton's law of partial pressures states that total pressure is the
sum of partial pressures.
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B.If both (4) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_tyTRqV3BacT9

14. STATEMENT-1 : Most probable speed is the speed possessed by
maximum fraction of molecules at the same temperature.
STATEMENT-2 : On collision, more and more molecules acquire higher
speed at the same temperature.
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B.If both (4) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

° Watch Video Solution



https://dl.doubtnut.com/l/_wiJutVsrWJ0X

15. Assertion: Compressibility factor (Z) for non ideal gases is always
greater than 1.
Reason: Non-ideal gases always exert higher pressure than expected.
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B.If both (4) and (R) are correct, but (R) is not the correct
explanation of (A).
C.If (A) is correct, but (R) is incorrect.

D.Both (A) and (R) are incorrect.

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

° Watch Video Solution

16. Assertion: van der Waals equation is applicable only to non-ideal

gases.


https://dl.doubtnut.com/l/_pi5GLxYMwhKs
https://dl.doubtnut.com/l/_drbgvquUqjrL

Reason: Ideal gases obey the equation PV = nRT.

A.If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (A4) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

° Watch Video Solution

17. STATEMENT-1 : Helium shows only positive deviation from ideal
behaviour at room temperature.

STATEMENT-2 : Helium is an inert gas.


https://dl.doubtnut.com/l/_drbgvquUqjrL
https://dl.doubtnut.com/l/_nTjvDLOx9qrW

A.If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D.If (A) is incorrect, but (R) is correct.

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

° Watch Video Solution

18. Assertion: Gases are easily adsorbed on the surface of metals,
especially transition metals.

Reason: Transition metals have free valencies

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_nTjvDLOx9qrW
https://dl.doubtnut.com/l/_eu1NPjqUHmGv

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution

19. Assertion: SO, gas is easily liquefied while Hj is not.
Reason: SO, has low critical temperature whileH, has high critical
temperature.
A.If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B.If both (A) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.


https://dl.doubtnut.com/l/_eu1NPjqUHmGv
https://dl.doubtnut.com/l/_LYjquWU90DAh

D.If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution

20. Assertion: Molecules of air in a room do not all fall and settle on the
ground due to gravity.
Reason: Air molecules move with high speed and there is incressant
collision of air molecules.
A.(a) If both (A) and (R) are correct and (R) is the correct explanation
of (A).
B.If both (A) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.


https://dl.doubtnut.com/l/_LYjquWU90DAh
https://dl.doubtnut.com/l/_pUn82Z7T2A3K

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

o Watch Video Solution

VZ

pressure correction (a/V2) is due to the force of attraction between

21. Assertion: In van der Waals equation (P + i)(V —b) = RT

molecules.

Reason: Volume of gas molecule cannot be neglected due to force of

attraction.

A.If both (A) and (R) are correct and (R) is the correct explanation of
(A).

B.If both (A4) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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


https://dl.doubtnut.com/l/_pUn82Z7T2A3K
https://dl.doubtnut.com/l/_79YGpspxsn4o

° Watch Video Solution

22. 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 (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (A) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_79YGpspxsn4o
https://dl.doubtnut.com/l/_gr57xFdGjrPO

23. Assertion: A gas can be easily liquefied at any temperature below is
critical temperature.
Reason: Liquification of a gas takes place when the average kinetic energy
of the molecules is low.
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B.If both (4) and (R) are correct, but (R) is not the correct
explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

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

° Watch Video Solution



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

24. Assertion: At absolute zero temperature, vapour pressure, kinetic

energy, and heat content of the gas reduce to zero.

Reason: At absolute zero, temperature velocity reduces to zero.

A. (a) If both (A) and (R) are correct and (R) is the correct explanation

of (A).

B.(b) If both (A) and (R) are correct, but(R) is not the correct

explanation of(A).

C.(c) If (A) is correct, but (R) is incorrect.

D. (d) If (A) is incorrect, but (R) is correct.

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

o Watch Video Solution

Exercises (Integer)


https://dl.doubtnut.com/l/_7DniBedE6igk

1. The ratio of the inversion temperature of a gas to its Boyle temperature

is

Al

B.2

C.3

D.4

o Watch Video Solution

2. A certain gas is at a temperature of 350K.If temperature is raised to
700K ,average translational kinetic energy of the gas will increase by

A 2

B.3

Cc.4


https://dl.doubtnut.com/l/_r71Og4H0vrzQ
https://dl.doubtnut.com/l/_yPMhbrUPFsrV

D.5

° Watch Video Solution

3. The value of compressibility factor (Z) for an ideal gas is

A 2

B.1

C.3

D.4

° Watch Video Solution

4. The ratio of excluded volume (b) to molar volume of a gas molecule is

Al


https://dl.doubtnut.com/l/_yPMhbrUPFsrV
https://dl.doubtnut.com/l/_E6tHckEkXiUS
https://dl.doubtnut.com/l/_ZPOVgHLnShzy

B.2

Cc.3

D.4

o Watch Video Solution

5. What is the ratio of rate of diffusion of gas A and B. The molecular

mass of A is 11 and molecular mass of B is 44.

A(a)l

B. (b) 2

C.(c)3

D.(d) 4

° Watch Video Solution



https://dl.doubtnut.com/l/_ZPOVgHLnShzy
https://dl.doubtnut.com/l/_Pc1c895FYPFO
https://dl.doubtnut.com/l/_YQmxoPBv9djl

6. Initial volume of a gas is 1L at temperature 100K. What is the volume

of a gas at 300K.

o Watch Video Solution

7. What is the average speed of a molecule, having a molecular mass of

529.5gmol ~'at temperature 100K


https://dl.doubtnut.com/l/_YQmxoPBv9djl
https://dl.doubtnut.com/l/_9DWxY76Vvx91

° Watch Video Solution

8. Calculate the moles of an ideal gas at pressure 2atm and volume 1L at

a temperature of 97.5 K

Al

B.2

C.3

D.4

o Watch Video Solution

9. A 10L box contains 41.4g of a mixture of gases C,Hg and C,H;5. The
total pressure at 44° C' in flask is 1.56atm. Analysis revelated that the gas

mixture has 87 % total C and 13 % total H. Find out the value of


https://dl.doubtnut.com/l/_9DWxY76Vvx91
https://dl.doubtnut.com/l/_OTye15bR9dKG
https://dl.doubtnut.com/l/_8w0WCAzTBVS2

Al

B.3

C.5

D.2

° Watch Video Solution

10. The rate of diffusion of methane is twice that of X. The molecular

mass of X is divided by 32. What is value of z is ?

Al

B.2

C.3

D.4

o Watch Video Solution



https://dl.doubtnut.com/l/_8w0WCAzTBVS2
https://dl.doubtnut.com/l/_IJvJ6bgkrys7

Archives (Multiple Correct)

1. If a gas expands at constant temperature:

A. The pressure decreases

B. The kinetic energy of the molecules remains the same

C. The kinetic energy of the molecules decreases

D. The number of molecules of the gas increases

° Watch Video Solution

2. The given graph represents the variations of compressibility factor

Z = PV /nRT vs P for three real gases A, B, and C.


https://dl.doubtnut.com/l/_IJvJ6bgkrys7
https://dl.doubtnut.com/l/_wBTK4YjAl2da
https://dl.doubtnut.com/l/_bDMJRyxka3ja

A
Ideal gas

P (atm) ————>

Identify the incorrect statements.

A.For gas A,a = 0 and its dependence on p s linear at all pressures.

B. For gas B,b = 0 and its dependence on p s linear at all pressures.

C.For gas C, which is a typical real gas, neither a nor b = 0. By

knowing the minima and power of intersection with Z = 1,a and b

can be calculated.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_bDMJRyxka3ja

3. A gas described by van der Waals equation

A.(a) behaves similar to an ideal gas in the limit of large molar

volumes.

B. (b) behaves similar to an ideal gas in the limits of large pressures.

C.(c) is characterised by van der Waals coefficients that are

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

temperature.

D.(d) has pressure that is lower than the pressure exerted by the

same gas behaving ideally.

° Watch Video Solution

Archives (Single Correct)


https://dl.doubtnut.com/l/_YrAorbXL9klP

1. The ratio of root mean square velocity of average velocity of a gas

molecule at a particular temperture is

A.1.086:1

B.1:1.086

C.2:1.086

D.1.086: 2

o Watch Video Solution

2. 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


https://dl.doubtnut.com/l/_7lq4jAJ0G2RZ
https://dl.doubtnut.com/l/_kMImYMK1Lioo

A. Critical temperature

B. Boyle temperature

C. Inversion temperature

D. Reduced temperature

° Watch Video Solution

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

25° C. The fraction of the total pressure exerted by oxygen is:

1
A'§
1
B'E
2
C‘E
D. l X E
3 298

o Watch Video Solution



https://dl.doubtnut.com/l/_kMImYMK1Lioo
https://dl.doubtnut.com/l/_OVoaMSGRNXRv

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

the average kinetic energy of a helium atom is

A. Two times that of a hydrogen molecule

B. Same as that of a hydrogen molecule

C. Four times that of a hydrogen molecule

D. Half that of a hydrogen molecule

o Watch Video Solution

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

occurs because the molecules

A. Are above the inversion temperature

B. Exert no attractive forces on each other

C. Do work equal to loss in kinetic energy


https://dl.doubtnut.com/l/_OVoaMSGRNXRv
https://dl.doubtnut.com/l/_vjWAQiSbM6lM
https://dl.doubtnut.com/l/_dPBysoz6fbTC

D. Collide without losing energy

o Watch Video Solution

6. Equal weights of methane and hydrogen are mixed in an empty
container at 25°C. The fraction of the total pressure exerted by

hydrogen is

w
O~ ©|ow |+~

° Watch Video Solution



https://dl.doubtnut.com/l/_dPBysoz6fbTC
https://dl.doubtnut.com/l/_t0Qo4k75fDyS

7.Aliquid is in equilibrium with its vapour at its boiling point. On average,

the molecules in the two phases have equal

A. Intermolecular forces

B. Potential energy

C.Kinetic energy

D. Total energy

o Watch Video Solution

8.The rate of diffusion of a gas is

A. Directly proportional to its density

B. Directly proportional to its molecular weight

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

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


https://dl.doubtnut.com/l/_OG8uZ9mYUemq
https://dl.doubtnut.com/l/_vKVjJKWPeOgk

° Watch Video Solution

9. The average veloctiy of an ideal gas molecule at 27°C'is 0.3ms ' The
average velocity at 927° C will be

A.0.6ms !

B.0.3ms !

C.0.9ms *

D.3.0ms !

o Watch Video Solution

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

for intermolecular force is

AV —b


https://dl.doubtnut.com/l/_vKVjJKWPeOgk
https://dl.doubtnut.com/l/_ehS0Lb925awc
https://dl.doubtnut.com/l/_ug3AsfwW2O0W

B. RT
Cp+ —

D.(RT) !

° Watch Video Solution

1. A bottle of dry ammonia and a bottle of dry hydrogen chloride

connected through a long tube are opened simultaneously at both ends.

The white ammonium chloride ring first formed will be

A. (a) At the center of the tube

B. (b) Near the hydrogen chloride bottle

C. (c) Near the ammonia bottle

D. (d) Throughout the length of the tube

° Watch Video Solution



https://dl.doubtnut.com/l/_ug3AsfwW2O0W
https://dl.doubtnut.com/l/_nW6sSuJAS1Wr

12. The wvalues of van der Waals' constant a for

O,, Ny, NH; and CH, are 1.360,1.390,4.170 and 2.253L° atm mol
respectively. The most easily liquefiable gas among these is

A. O,

B. IV,

C.NH;

D.CH,

o Watch Video Solution

13. The density of neon gas will be highest at

A.STP

B.0°C, 2atm

C.273°C, latm


https://dl.doubtnut.com/l/_r92tidMI4v2m
https://dl.doubtnut.com/l/_hDPHefB70i4n

D.273°C, 2atm

o Watch Video Solution

14. The rate of diffusion of methane is twice that of X. The molecular

mass of X is divided by 32. What is value of z is ?

A. 64.0

B.32.0

C.4.0

D. 8.0

° Watch Video Solution

15. Accoring to the kinetic theory of gases, for a diatomic molecule


https://dl.doubtnut.com/l/_hDPHefB70i4n
https://dl.doubtnut.com/l/_oq3dABH9hK33
https://dl.doubtnut.com/l/_rrUkX8nPZYex

A.The pressure exerted by the gas is proportional to the mean

velocity of the molecule.

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

velocity of the molecule.

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

proportional to the temperature.

D.The mean translational kinetic energy of the molecule is

proportional to the absolute temperature.

o Watch Video Solution

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

of the gas increases with increase in temperature due to:

A. Increase in average molecular speed

B. Increase in the rate of collisions among the molecules


https://dl.doubtnut.com/l/_rrUkX8nPZYex
https://dl.doubtnut.com/l/_ucEdFWl0UETX

C. Increase in the molecular attraction

D. Decrease in the mean free path

° Watch Video Solution

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

25° C. The fraction of the total pressure exerted by oxygen is:

Al:2

B.1:1

C.1:16

D.15:16

° Watch Video Solution



https://dl.doubtnut.com/l/_ucEdFWl0UETX
https://dl.doubtnut.com/l/_JkwlnOFYbv2I

18. The ratio between the root mean square velocity of H, at 50 K and
that of O, at 800 K is:

A4

B.2

C.1

D.1/4

o Watch Video Solution

19. X mL of H, gas effuses through a hole in a container in 5 seconds. The

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

under identical condition is:

A.10s, He

B. 208, 02


https://dl.doubtnut.com/l/_YAPMj1fLRcSV
https://dl.doubtnut.com/l/_Mv0tLkON7Oa0

C.25s,CO

D. 558, 002

° Watch Video Solution

20. The value of compressibility factor for an ideal gas is equal to 1.

A 15

B.1.0

C.2.0

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Mv0tLkON7Oa0
https://dl.doubtnut.com/l/_goIGneRjHjLf

21. According to Graham's law, at a given temperature the ratio of
. . TA .
diffusion — of gases A and B is given by

B

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

respectively)

()
()"
()"
- ()(2)

o Watch Video Solution

22. A gas will approach ideal behaviour at

A. Low temperature and low pressure

B. Low temperature and high pressure


https://dl.doubtnut.com/l/_5E11Q6G4c9ZC
https://dl.doubtnut.com/l/_7JrQccJJz5AH

C. High temperature and low pressure

D. High temperature and high pressure

° Watch Video Solution

23. The RMS velocity of hydrogen is /7 times the RMS velocity of
nitrogen. If T is the temperature of the gas

ATy, =Ty,

B.Ty, > Th,

C. TH2 < CZ-’N2

D. Ty, = /7T,

° Watch Video Solution



https://dl.doubtnut.com/l/_7JrQccJJz5AH
https://dl.doubtnut.com/l/_sKrZNOw7a4jW

24.The compressibility of a gas is less than unity at STP. Therefore,

AV, > 224L

B.V,, < 224L

C.V, = 22.4L

D.V,, = 44.8L

o Watch Video Solution

25. At 100°C and 1 atm, if the density of liquid water is 1.0gcm ~ % and that
of water vapour is 0.0006 gcm-3 , then the volume occupied by water
molecules in 1 litre of steam at that temperature is:

A 6

B. 60

C.0.6


https://dl.doubtnut.com/l/_Rwu3jEDyl7KU
https://dl.doubtnut.com/l/_h7N62pn9yWje

D.0.06

o Watch Video Solution

26. The root mean square velocity of an ideal gas at constant pressure
varies with density d as

A.d?

B.d

C.\/d

D.1/+/d

° Watch Video Solution

27. Which of the following volume-temperature (V — T') plots represents

the behaviour of 1mole of an ideal gas at the atmospheric pressure?


https://dl.doubtnut.com/l/_h7N62pn9yWje
https://dl.doubtnut.com/l/_zNDf1n4yzWLU
https://dl.doubtnut.com/l/_teAZaL7rhnTx

73 K)
(224 L
273 K)
A. T (K)

b, V(L) 2861
2241, 33K
273K)

B. T (K)
e VL) 061
73K
(224L, 313K)
273K)
K
C. r®
d. V(@)
2241
; 14,
273K) o 21(%
T (K)

D.

o Watch Video Solution

28. If temperature increases, the surface tension of a liquid

A. Increases


https://dl.doubtnut.com/l/_teAZaL7rhnTx
https://dl.doubtnut.com/l/_P68uHX0R2kLC

B. Decreases

C. Remains constant

D. Shows irregular behaviour

° Watch Video Solution

29. Positive deviation from ideal behaviour takes place because of

A.(a) The molecular interaction between atom and PV /nRT > 1
B. (b) The molecular interaction between atom and PV /nRT < 1
C. (c) The finite size of atoms and PV /nRT > 1

D. (d) The finite size of atoms and PV /nRT < 1

° Watch Video Solution



https://dl.doubtnut.com/l/_P68uHX0R2kLC
https://dl.doubtnut.com/l/_rz5oi35mWJLA

30. For a monatomic gas, kinetic energy = E. The relation with rms

velocity is

>
S
I

uy

[\V)

n
S
I
—
~
[\V]

SERIERRELLE

N A U
=
[\

o
S
I

w
g
I
e N N

o Watch Video Solution

31. The ratio of the rate of diffusion of helium and methane under

indentical conditions of pressure and temperature will be


https://dl.doubtnut.com/l/_KznvFcvEnJxH
https://dl.doubtnut.com/l/_NVqxH5a4U0A3

D.(d) 0.5

° Watch Video Solution

32.The term that is correct for the attractive forces present in a real gas

in the van der Waals equation is

° Watch Video Solution

Archives ( Assertion-Reasoning)


https://dl.doubtnut.com/l/_NVqxH5a4U0A3
https://dl.doubtnut.com/l/_MksAe2qV6Ih0

1. 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 (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (4) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution

2. Assertion: The pressure of a fixed amount of an ideal gas is

proportional to its temperature.


https://dl.doubtnut.com/l/_LAN2xfGTW4h6
https://dl.doubtnut.com/l/_ViTHKvUw1oi3

Reason: Frequency of collisions and their impact both increase in

proportion of the square root of temperature.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B.If both (4) and (R) are correct, but (R) is not the correct

explanation of (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution

Archives (Integer)

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

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

Calculate the molecular weight of the gas Y.


https://dl.doubtnut.com/l/_ViTHKvUw1oi3
https://dl.doubtnut.com/l/_8MGsMLbQ5FEX

° Watch Video Solution

Archives (Subjective)

1.3.7 g of a gas at 25°C occupies the same volume as 0.184 g of hydrogen

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

° Watch Video Solution

2. Calculate the density of NH3 at 30° C and batm pressure.

° Watch Video Solution

3.4.215 g a metallic carbonate was heated in a hard glass tube and CO,
evolved was found to measure 1336 mL at 27°C and 700 mm pressure.

What is the equivalent mass of the metal ?

° Watch Video Solution



https://dl.doubtnut.com/l/_8MGsMLbQ5FEX
https://dl.doubtnut.com/l/_ttE5vgC8EJ5K
https://dl.doubtnut.com/l/_UACBqQYU4AHl
https://dl.doubtnut.com/l/_9SwSlDrhrcX8

4. A hydrocarbon contains 10.5g of carbon per gram of hydrogen. 1L of
vapour of the hydrocarbon at 127°C and 1 atm pressure weighs 2.8¢.

Find the molecular formula of the hydrocarbon.

o Watch Video Solution

5. The pressure in a bulb dropped from 2000 to 1500mmHg in 47 min
when the contained oxygen leaked through a small hole. The bulb was
then evacuated. A mixture of oxygen and another gas of molecular weight
79 in the molar ratio of 1:1 at a total pressure of 4000mm of mercury
was introduced. Find the molar ratio of the two gases remaining in the

bulb after a period of 74 min .

o Watch Video Solution

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

chloride gas at P atm pressure are allowed to effuse through identical pin


https://dl.doubtnut.com/l/_9SwSlDrhrcX8
https://dl.doubtnut.com/l/_aDXNmMRXv4VD
https://dl.doubtnut.com/l/_74UISonNnt6U
https://dl.doubtnut.com/l/_GuHRFKby6wHa

holes from opposite ends of a glass tube of one metre length and of
uniform cross section. Ammonium chloride is first formed at a distance of
60 cm from the end through which HCl gas is sent in. What is the value of

p?

° Watch Video Solution

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

of methane at 27° C.

° Watch Video Solution

8. Oxygen is present in a 1 litre flask at a pressure of 7.6 x 10~ Ymm of

Hg. Calculate the number of oxygen molecules in the flask at 0° C

° Watch Video Solution



https://dl.doubtnut.com/l/_GuHRFKby6wHa
https://dl.doubtnut.com/l/_lTBt1vgsfzek
https://dl.doubtnut.com/l/_y4bU6Vf5xxk1

9. When 2g of a gas A is introduced into an evacuated flask kept at 25° C,
the pressure is found to be one atmosphere. If 3 g of another gas B are
then added to the same flask, the total pressure becomes 1.5 atm.
Assuming ideal gas behaviour, calculate the ratio of molecular weights

MA:MB.

o Watch Video Solution

10. The density of mercury is 13.6 g/mL. The diameter of an atom of
mercury assuming that each atom is occupying a cube of edge length

equal to the diameter of the mercury atom is approximately

o Watch Video Solution

11. Give reasons for the following in one or two sentences.
(a) A bottle of liquor ammonia should be cooled before opening the
stopper.

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


https://dl.doubtnut.com/l/_wh1uH9SzREU4
https://dl.doubtnut.com/l/_MkNAK12KjlW9
https://dl.doubtnut.com/l/_dzQ7WWvFqXjU

° Watch Video Solution

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

vessel at 20° C and 82cm H g pressure.

° Watch Video Solution

13. A balloon of 21 cm diameter is to be filled with hydrogen gas at S.T.P.
from a cylinder containing hydrogen gas at 20 atm and 300 K. The
capacity of the cylinder is 2.82 litres at S.T.P. How many balloons can be

filled in ?

° Watch Video Solution

14. Isotherms of carbon dioxide at various temperatures are repersented

in figure. Answer the following questions based on this figures.


https://dl.doubtnut.com/l/_dzQ7WWvFqXjU
https://dl.doubtnut.com/l/_dn3U3EfAY6ZI
https://dl.doubtnut.com/l/_ZcnpUnIqag6H
https://dl.doubtnut.com/l/_1khKsc30wzkK

Pressure —

(i) In which state will CO, exist between the points a and b at
temperature 77 ?

(i) At what point will CO, start liquefyinh when temperature is T ?

(iii) At what point will CO4 be completely liquefued when temperature is
T,7?

(iv) Will condensation take place when the temperature is T3 ?

(v) What portion of the isotherm at T} represent liquid and gaseous C'O,

at equilibrium ?

o Watch Video Solution



https://dl.doubtnut.com/l/_1khKsc30wzkK

15. Calculate the volume occupied by 5.0g of acetylene gas at 50° C' and

740mm pressure.

o Watch Video Solution

16. At room temperature, the following reaction proceeds nearly to
completion:

2NO + Oy — 2NOy — NyOy

The dimer, N3Oy, solidfies at 262K. A 250m L flask and a 100m L flask are
separated by a stopcock. At 300K, the nitric oxide in the larger flask
exerts a pressure of 1.053atm and the smaller one contains oxygen at
0.789atm. The gase are mixed by opening the stopcock and after the end
of the reaction the flasks are cooled to 220K. Neglecting the vapour
pressure of the dimer, find out the pressure and composition of the gas

remaining at 220K. (Assume the gases to behave ideally)

o Watch Video Solution



https://dl.doubtnut.com/l/_i2h0qq9Q9Ugs
https://dl.doubtnut.com/l/_6YcneA3QyLBR

17. At 27° C, hydrogen is leaked through a tiny hole into a vessel for
20 min . Another unknown gas at the same temperature and pressure as
that of hydrogen is leaked through the same hole for 20 min . After the
effusion of the gases, the mixture exerts a pressure of 6atm. The
hydrogen content of the mixture is 0.7mol. If the volume of the container

is 3L, what is the molecular weight of the unknown gas?

o Watch Video Solution

18. A gas bulb of 1L capacity contains 2.0 x 10" molecules of nitrogen
exerting a pressure of 7.57 x 10 Nm 2. Calculate the root mean square
(rms) speed and the temperature of the gas molecules. If the ratio of the
most probable speed to the root mean square is 0.82, calculate the most

probable speed for these molecules at this temperature.

o Watch Video Solution



https://dl.doubtnut.com/l/_NwV3G5xnRLCN
https://dl.doubtnut.com/l/_ho8OjKFCzY6W

19. An LPG cylinder weighs 14.8kg when empty. When full it weighs
29.0kg and the weight of the full cylinder reduces to 23.2kg. Find out the
volume of the gas in cubic metres used up at the normal usage

conditions Assume LPG to be n-butane with normal boiling point of

0°C.

o Watch Video Solution

20. A 4: 1 molar mixture of He and CH4 is contained in a vessel at 20 bar
pressure. Due to a hole in the vessel, the gas mixture leaks out. What is

the composition of the mixture effusing out initially?

o Watch Video Solution

21. A mixture of ethane and ethene occupies 40mL at 1.0atm, and 400K.
The mixture reacts completely with 130g of O, to produce CO, and H5O.
Assuming ideal gas behaviour, calculate the mole fractions of CyH, and

C5Hg in the mixture.


https://dl.doubtnut.com/l/_8aG6dNNVOOhH
https://dl.doubtnut.com/l/_0oWslkPuqJVg
https://dl.doubtnut.com/l/_ZKHBdSNx54tQ

o Watch Video Solution

22. The composition of the equilibrium mixture (Cl, e 2C1) , which is
attained at 1200°C, is determined by measuring the rate of effusion
through a pin hole. It is observed that a 1.80mmHg pressure, the
mixture effuses 1.16 x as fact as krypton effuses under the same
conditions. Calculate the fraction of chlorine molecules dissociated into

atoms (atomic weight of Kr is 84).

o Watch Video Solution

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

4.22K to form an ideal solution. Is this statement true or false?

o Watch Video Solution



https://dl.doubtnut.com/l/_ZKHBdSNx54tQ
https://dl.doubtnut.com/l/_eq3mXVjx2YxG
https://dl.doubtnut.com/l/_JtXczVgU5So2

24.One way of writing the equation of state for real gases is
B
PV:RT{l—F — +1
|4
where B is a constant. Derive an approximate expression for B in terms

of the van der Waals constants a and b.

o Watch Video Solution

25. An evacuated glass vessel weighs 50.0g when empty, 148.0g when
filled with a liquid of density 0.98gmL !, and 50.5g when filled with an

ideal gas at 760mmH g at 300K. Determine the molar mass of the gas.

o Watch Video Solution

26. For the equation

NyO5(g) = 2NO3(g) + (1/2)O4(g), calculate the mole fraction of
N,O5(g) decomposed at a constant volume and temperature, if the
initial pressure is 600mmH g and the pressure at any time is 960mmHg.

Assume ideal gas behaviour.


https://dl.doubtnut.com/l/_iMlRa26vd2Oa
https://dl.doubtnut.com/l/_xMG8l0ZB91Zr
https://dl.doubtnut.com/l/_wqAT1STVPlRK

o Watch Video Solution

27.Using van der Waals' equation, find the constant 'a' (in atm L*mol ~?%)
when two moles of a gas confined in 4 L flask exerts a pressure of 11.0
atmospheres at a temperature of 300 K. The value of b is 0.05 L mol ~* (R

=0.082 atm.L/K mol)

o Watch Video Solution

28. One mole of nitrogen gas at 0.8atm takes 38s to diffuse through a
pinhole, while 1mol of an unknown fluoride of xenon at 1.6atm takes 57s
to diffuse through the same hole. Calculate the molecular formation of

the compound.

o Watch Video Solution

29. The pressure exerted by 12g of an ideal gas at temperature t°C' in a

vessel of volume Vlitre is latm. When the temperature is increased by


https://dl.doubtnut.com/l/_wqAT1STVPlRK
https://dl.doubtnut.com/l/_QfoqWvsj8G6v
https://dl.doubtnut.com/l/_EKaDuMYyCewQ
https://dl.doubtnut.com/l/_UH6208e5UWTJ

10° C at the same volume, the pressure increases by 10 % . Calculate the

temperature t and volume V. (Molecular weight of the gas is 120).

o Watch Video Solution

30. The compression factor (compressibility factor) for 1mol of a van der
Waals gas at 0° C and 100atm pressure is found to be 0.5. Assuming that
the volume of a gas molecule is neligible, calculate the van der Waals

constant a.

o Watch Video Solution

31. The density of the vapour of a substance at latm pressure and 500K
is 0.36kgm ~3. The vapour effuses through a small hole at a rate of 1.33
times faster than oxygen under the same condition.

(a) Determine (z) the molecular weight, (i) the molar volume

o Watch Video Solution



https://dl.doubtnut.com/l/_UH6208e5UWTJ
https://dl.doubtnut.com/l/_0BATlynzpUrT
https://dl.doubtnut.com/l/_ibRNabljNhK1
https://dl.doubtnut.com/l/_EDvbTkYLbsMt

32. The average velocity of gas molecules is 400ms ~'. Calculate their

rms velocity at the same temperature.

° Watch Video Solution

33. Which of the following statement is/are true? According to kinetic

theory of gases

A. Collisions are always elastic.

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

container.

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

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

constant velocities.

o Watch Video Solution



https://dl.doubtnut.com/l/_EDvbTkYLbsMt
https://dl.doubtnut.com/l/_6e9aCWFRnxe7
https://dl.doubtnut.com/l/_I4d7TWCWatAa

34. To an evacuated vessel with movable piston under external pressure
of 1 atm 0.1 mole of He and 1.0 mole of an unknown compound vapour
pressure 0.68 atm at 0°C are introduced Considering the ideal gas

behaviour the total volume (in litre) of the gases at 0° C'is close to .

o Watch Video Solution

1. At a constant temperature, a gas occupies a volume of 200mL at a

pressure of 0.720bar. It is subjected to an external pressure of 0.900bar.

What is the resulting volume of the gas?

° Watch Video Solution

2. A vessel of 120 mL capacity contains a certain amount of gas at 35°C
and 1.2 bar pressure. The gas is transferred to another vessel of volume

180 mL at 35° C. What would be its pressure?



https://dl.doubtnut.com/l/_I4d7TWCWatAa
https://dl.doubtnut.com/l/_bdDa8HLEL0nq
https://dl.doubtnut.com/l/_Uc2FBo6R9uUZ

I ° Watch Video Solution

3. 200cm? of a ga at 800 mm pressure is allowed to expand till the
pressure is 0.9 atm keeping ath temperature constant. Calculate the

volume of the gas.

o Watch Video Solution

4. A thin glass bulb of 100 mL capacity is evacuated and kept in 2.0 L
container at 27°C and 800 mm pressure. If the bulb implodes

isothermally, calculate the new pressure in the container in kilopascals

(kPa)

o Watch Video Solution

5. A bulb A containing gas at 1.5 bar pressure was connected to an

evacuated vessel of 1.0 dm? capacity through a stopcock. The final


https://dl.doubtnut.com/l/_Uc2FBo6R9uUZ
https://dl.doubtnut.com/l/_EjYzdxPPbOdz
https://dl.doubtnut.com/l/_pO1keWb0AObA
https://dl.doubtnut.com/l/_iZd9UdAFNatt

pressure of the system dropped to 920 mbar at the same temperature.

What is the volume of the container A?

o Watch Video Solution

6. Draw a graph of log P vs log (1/V) for a fixed amount of a gas at

constant temperature.

o Watch Video Solution

7. On a ship sailing in pacific ocean where temperature is 23.4°C, a
balloon is filled with 2L air. What will be the volume of the balloon when

the ship reaches Indian ocean, Where temperature is 26.1° C?

o Watch Video Solution

8. A sample of gas occupies of 10 L at 127° C' and | bar Pressure. The gas is

cooled to —73°C' at the same pressure. What will be the volume of the


https://dl.doubtnut.com/l/_iZd9UdAFNatt
https://dl.doubtnut.com/l/_UD9YwajIEjjX
https://dl.doubtnut.com/l/_SLGvCPZ6d2CA
https://dl.doubtnut.com/l/_5OX3EhxXEmFl

gas?

° Watch Video Solution

9. A gas occupies 100.0 mL at 50° C and | atm pressure. The gas is cooled
at constant pressure so that its volume is reduced to 50.0 mL. what is the

final temperautre?

° Watch Video Solution

10. A vessel of capacity 400cm?® contains hydrogen gas at 1 atm pressure
at 7°C. In order to expel 28.57cm? of the gas at the same pressure, to

what temperature the vessel should be heated ?

° Watch Video Solution

11. 2.25dm> of chlorine at 283 K is heated until the volume becomes

30dm3. To what temperature the gas must be raised to accomplish the


https://dl.doubtnut.com/l/_5OX3EhxXEmFl
https://dl.doubtnut.com/l/_04exjHGiCi7o
https://dl.doubtnut.com/l/_P7eyJu7NEISM
https://dl.doubtnut.com/l/_Z0ZNI1p85eaZ

change ?

° Watch Video Solution

12.1 L of air weighs 1.293 g at 0°C and 1atm pressure. At becomes 30dm?

. To what temperature the gas must be raised to accomplish the change ?

° Watch Video Solution

13. A sample of CO with volume 500 mL at a pressure of 760 mm is to be
compressed to a volume of 450 mL. What additional pressure is required

to accomplish the change if the temperature is kept constant?

° Watch Video Solution

14. A flask having a volume of 250.0 mL and containing air is heated to

100° C and sealed. Then the flask is cooled to 25° C, immersed in water,


https://dl.doubtnut.com/l/_Z0ZNI1p85eaZ
https://dl.doubtnut.com/l/_ZwyVqw5nDXok
https://dl.doubtnut.com/l/_efoKNhWmCKAJ
https://dl.doubtnut.com/l/_KoiRpwi0joOX

and opened. What volume of water will be drawn back into the flask,

assuming the pressure remaining constant ?

° Watch Video Solution

15. A flask containing 250 mg of air at 27° C is heated till 25.5% of air by

mass is expelled from it. What is the final temperature of the flask ?

° Watch Video Solution

1. Assuming ideal behaviour, calculate Boyle's law constant for each of the

following gase at 25° C
a.10g of O in 2 L container

b.8g of CHy in 5 L container

° Watch Video Solution



https://dl.doubtnut.com/l/_KoiRpwi0joOX
https://dl.doubtnut.com/l/_0aQPvWxQEoA6
https://dl.doubtnut.com/l/_f40NtYflEX0H
https://dl.doubtnut.com/l/_1s4tZl6i3MLH

2. A sample of gas is taken in a closed vessel at 20° C. The gas is heated

until the pressure and volume is doubled. What is the final temperature?

o Watch Video Solution

3. What volume of O, at 2.00 atm pressure and 27° C'is required to burn
10.0 g of heptane (C7Hyg) ?

C7H16 + 1102 — 7002 + 8H2O

o Watch Video Solution

4. The mass of 525 cm?® of a gaseous compound at 28°C and 730 torr

was found to be 0.900 g. Calculate the molar mass of the compound.

o Watch Video Solution

5. At the top of the mountain, the thermometer reads 0°C and the

barometer reads 710mmHg. At the bottom of the mountain the


https://dl.doubtnut.com/l/_1s4tZl6i3MLH
https://dl.doubtnut.com/l/_s6EVFEkNTaY0
https://dl.doubtnut.com/l/_O6UvImdArjm4
https://dl.doubtnut.com/l/_elrSfVvX7zSI

temperature is 30°C and the pressure is 760mmHg. The ratio of the

density of air at the top with that at the bottom is

o Watch Video Solution

6. Two flasks A and B have equal volume. Flask A contains hydrogen at 300
K while flask B has an equal mass of CH, at 600 K.
which flask contains larger number of molecules?

b. In which flask is the pressure greater and by how many times?

o Watch Video Solution

7.29 g of a gas at 90° C occupies the same volume as 0.184 g of H, at

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

o Watch Video Solution



https://dl.doubtnut.com/l/_elrSfVvX7zSI
https://dl.doubtnut.com/l/_kpU9M20pN5aH
https://dl.doubtnut.com/l/_S4x5OZD09gzU

8. Calculate the temperature of 4.0 mol of a gas occupying 5dm® at 3.32

bar pressure. (R = 0083 bar dm*K ‘mol ™)

° Watch Video Solution

9. Calculate the pressure exerted by 56 g of an ideal gas (with molar mass

28 g mol ~ ') enclosed in a vessel of volume 0.1m? at 300 K (R =8.314 N m

mol~ 'K

° Watch Video Solution

10. An air bubble has a radius of 0.50 cm at the bottom of a water tank
where the temperature is 280 K and the pressure is 280 kPa. When the
bubble rises to the surface, the temperature changes to 300 K and
pressure to 300 K and pressure to 100 kPa. Calculate the radius of the

bubble at the surface

° Watch Video Solution



https://dl.doubtnut.com/l/_r9RwWqoPf93Z
https://dl.doubtnut.com/l/_jfULylcSKI0X
https://dl.doubtnut.com/l/_yelojkdAn741

11. A gas cylinder having a volume of 25.0 L contains a mixtue of butane
CH;3(CH,),CHj; and isobutane (CH3);CH in the ratio of 3 : 1 by moles.
If the pressure inside the cylinder is 6.78 x 10° pa and the temperature is
298 K, calculate the number of molecular of each gas assuming ideal gas

behaviour. (1 atm = 101325 Pa)

° Watch Video Solution

12. 600 mL of nitrogen at 30 K is cooled to 5 K at the same pressure.

Calculate the new volume.

° Watch Video Solution

13. 300 L of ammonia gas at 20°C and 20 atm pressure is allowed to
expand in a space of 600 L capacity and to a pressure of 1 atm. Calculate

the drop in temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_EgGbpnw99zgR
https://dl.doubtnut.com/l/_juj2CtePsuUS
https://dl.doubtnut.com/l/_i4bv8FmNJ9xs

14. A 1 L flask containing vapours of methyl alcohol (molar mass 32) at a
pressure of 1latm and 25° C was evacuated till the fill was 10> mm. How

many molecules of methyl alcohol are left in the flask ?

o Watch Video Solution

15. At the top of the mountain, the thermometer reads 0°C and the
barometer reads 710mmHg. At the bottom of the mountain the
temperature is 30°C and the pressure is 760mmHg. The ratio of the

density of air at the top with that at the bottom is

o Watch Video Solution

16. A large flask fitted with a stopcock is evacuated and weighted. Its mass
is found to be 134.567 g. The volume of the flask was 500ml. It is then
filled at a pressure of 735 mm and 131°C with a gas of unknown
molecular mass and then reweighed. Its mass is 137.456 g. Assuming that

the gas is ideal, calculate the molar mass of the gas.


https://dl.doubtnut.com/l/_9fns4fhVOopX
https://dl.doubtnut.com/l/_wnwB7e20sJ3c
https://dl.doubtnut.com/l/_G3xM5dSuXMtK

° Watch Video Solution

1. 200 mL of hydrogen and 250 mL of nitrogen, each measured at 15°C

and 760 mm pressure . What is the composition of the mixture?

° Watch Video Solution

2.400 mL of N, gas at 700 mm and 300 mL of Hy gas at 800 mm are
introduced into a vessel of 2 L at the same temperature. Calculate the

final pressure of the gas mixture.

° Watch Video Solution

3.400 mL of N, gas at 700 mm and 300 mL of Hy gas at 800 mm are

introduced into a vessel of 2 L at the same temperature. Calculate the


https://dl.doubtnut.com/l/_G3xM5dSuXMtK
https://dl.doubtnut.com/l/_xDQBTyO2GWg1
https://dl.doubtnut.com/l/_FjZGWTyeEsWh
https://dl.doubtnut.com/l/_T8yCB7wVJRQJ

final pressure of the gas mixture.

o Watch Video Solution

4. A diver uses noen- oxygen mixture containing 70.4 g dioxygen and 167.5
g neon for respiration under water. If the total pressure is 25 bar then
find partial pressures of oxygen and neon in the mixture? Atomic mass of

oxygen is 16 u and that of neon is 20.2 u.

o Watch Video Solution

5. A sample of Os is collected over water at 22° C' and 748 torr pessure.
The volume of the gas collected is 82.0 cm®. How many grams of oxygen

are present in the gas?. The vapour pressure of water at 22° C'is 19.8 torr.

o Watch Video Solution



https://dl.doubtnut.com/l/_T8yCB7wVJRQJ
https://dl.doubtnut.com/l/_gTURRHtYg8QO
https://dl.doubtnut.com/l/_hjViDZmS3NZI

6. A cylinder containing nitrogen gas and some liquid water at a
temperature of 25° C. The total pressure in the cylinder is 600 mm. The
piston is moved into the cylinder till the volume is halved keeping the
temperature constant. If the aqueous tension at 25°C is 23.8 mm,

calculate the final total pressure in the cylinder.

o Watch Video Solution

7. A gaseous mixture containing 8g of Oy and 227 mL of N, at STPis
enclosed in flask of 5 L capacity at 0° C. Find the partial pressure of each

gas and calculate the total pressure in the vessel.

o Watch Video Solution

8. A flask of 1.5 L capacity contains 400 mg of Oy and 60 mg of H, at
100°C. Calculate the total pressure of the gaseous mixture. If the
mixture is permitted to react to form water vapour at 100°C, what

materials will be left and what will be their partial pressures?


https://dl.doubtnut.com/l/_8cTkZ2b8XBf1
https://dl.doubtnut.com/l/_WXUmIXskmA3t
https://dl.doubtnut.com/l/_ZoRpRNpPpja9

° Watch Video Solution

9. 50 g of dinotrogen (V) and 2.0 g of helium are enclosed in a vessel
already containing 2.0 g of oxygen. Calculated the total pressure and the
fraction of the total pressure exerted by He. The volume of the vessel is

10cm?® and the temperature is 300 K

° Watch Video Solution

10. A gaseous mixture containing 8g of O, and 227 mL of N, at STPis
enclosed in flask of 5 L capacity at 0° C. Find the partial pressure of each

gas and calculate the total pressure in the vessel.

° Watch Video Solution

11. At room temperature, ammonia gas at latm pressure and hydrogen
chloride gas at Patm pressure are allowed to effuse through identical

pin holes from opposite ends of a glass tube of 1m length and of uniform


https://dl.doubtnut.com/l/_ZoRpRNpPpja9
https://dl.doubtnut.com/l/_OsfxmqJXxLHY
https://dl.doubtnut.com/l/_YANeLopweI1U
https://dl.doubtnut.com/l/_o1NlzeAZOt16

cross- section. Ammonium chloride is first formed at a distance of 60cm

from the end through which HC' gas is sent in. What is the value of P?

o Watch Video Solution

12. The volumes of ozone and chlorine diffusing in the same time are
35mL and 29mL, respectively. If the molecular weight of chlorine is 71,

calculate the molecular weight of ozone.

o Watch Video Solution

13. Which will diffuse faster, ammonia of CO, ? What are their relative

rates of diffusion?

o Watch Video Solution

14.A 4:1 molar mixture of He and C'Hy is contained in a vessel at 20 bar

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


https://dl.doubtnut.com/l/_o1NlzeAZOt16
https://dl.doubtnut.com/l/_Fyu9Pr32uq9g
https://dl.doubtnut.com/l/_BaydJeaaOboJ
https://dl.doubtnut.com/l/_kvJ4YOqfFCgk

the composition of the mixture effusing out initially?

° Watch Video Solution

15. 20 dm® of SO, diffuse through a porous partition in 60 s. what

volume of O, will diffuse under similar conditions in 30 s ?

° Watch Video Solution

16. One mole of nitrogen gas at 0.8atm takes 38s to diffuse through a
pinhole, while 1mol of an unknown fluoride of xenon at 1.6atm takes 57s
to diffuse through the same hole. Calculate the value of n in the

compound if formula is XeF,.

° Watch Video Solution

Concept Application 5.3



https://dl.doubtnut.com/l/_kvJ4YOqfFCgk
https://dl.doubtnut.com/l/_WQWmJR92FcOr
https://dl.doubtnut.com/l/_60HCJLMBe29A

1. A 2 L flask containing nitrogen at 60 cm pressure is connected to a 4 L
flask containing carbon monoxide at 48 cm pressure. If the temperature is

kept constant, calculate the final pressure of the mixture.

° Watch Video Solution

2
1. Write the kinetic gas equation and express it as P = EE’ where E is

the kinetic energy per unit volume.

° Watch Video Solution

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

at 20° C and 82cm Hg pressure.

° Watch Video Solution



https://dl.doubtnut.com/l/_i23gue0YHtE4
https://dl.doubtnut.com/l/_koeSLoQzWTy5
https://dl.doubtnut.com/l/_RhXMsk9CtJFz
https://dl.doubtnut.com/l/_3mqcwm1prBqb

3. The density of steam at 100°C and 10°Pa pressure is 0.6Kgm 3.

Calculate the compresibility factor of steam.

o Watch Video Solution

4. The average velocity of CO, at the temperature 77 K and maximum

(most) proable velocity of CO, at the temperature ToK is 9 x 10*cms ~*

. Calculate the values of T and T5.

o Watch Video Solution

5. 20 mol of chlorine gas occupies a volume of 800 ml at 300 K and
5 x 10° Pa pressure. Calculate the compressibility factor of the gas (R =
0.083 L bar K ~'mol ~'). Comment whether the gas is more compressible

or less compressible under the conditions

o Watch Video Solution



https://dl.doubtnut.com/l/_3mqcwm1prBqb
https://dl.doubtnut.com/l/_64n0texyBLpA
https://dl.doubtnut.com/l/_mb8waU7Daukn

6. Calculate the pressure of 154 g carbon dioxide in a vessel of 2.0 L

capacity at 30°C, a = 648 L bar atm K ~*mol "', b = 0.0427Lmol ~*

° Watch Video Solution

7. At what temperature will 128 g of SO, confined in a vessel of 5dm?®
capacity exhibit a pressure of 10.0 bar? The van der waals constants for

SO, are a=6.7 bar L*mo <% and b =0.0564 Lmol *.

° Watch Video Solution

8. Given that the co-volume of O, gas is 0.318Lmol ~!. Calculate the

radius of Oy molecule.

° Watch Video Solution



https://dl.doubtnut.com/l/_hKmbWm3i1NVY
https://dl.doubtnut.com/l/_hNvrqbqSvD3p
https://dl.doubtnut.com/l/_KX9lhn96S68A

9. when a tyre is pumped up rapidly, its temperature rises, would you

expect the same effect if air were an ideal gas?

° Watch Video Solution

10. Can we use Boyle's law to calculate the volume of a real gas from its

initial state to final state during adiabatic expansion?

° Watch Video Solution

11. Which postulate of kinetic theory can be used to justfy Dalton's law of

partial pressures ?

° Watch Video Solution

12. A porpous cup is filled with H, gas at the atmospheric pressure and is

connected to a thin glass tube a vertical position. The second end of the


https://dl.doubtnut.com/l/_wuOmM6ilH98R
https://dl.doubtnut.com/l/_jWIOYxGiG6Oy
https://dl.doubtnut.com/l/_b8CVzNGGLWGS
https://dl.doubtnut.com/l/_B7fXeKKsNNTO

tube is immersed in water below it. After some time, water rises in the

glass tube. Explain giving reasons.

° Watch Video Solution

13. What is the meaning of pressure of the gas?

° Watch Video Solution

14. What is the difference between barometer and manometer?

° Watch Video Solution

15. Based upon Boyle's law, draw the plot of PV vs P.

° Watch Video Solution



https://dl.doubtnut.com/l/_B7fXeKKsNNTO
https://dl.doubtnut.com/l/_SiYGYqJkE3vq
https://dl.doubtnut.com/l/_Q8KIO6Et3Dnt
https://dl.doubtnut.com/l/_Uv3XojLktp6W

16. If a plot a V vs .° C at constant pressure is drawn, at what

temperatures will it cut the volume and temperature axes?

° Watch Video Solution

17. Why do we add 273 to the temperature while dealing with problems

on gas equation?

° Watch Video Solution

18. Given the relationship between the molar volume of a gas and its

molar mass.

° Watch Video Solution

19. What would have happened to the pressure of a gas if the collisions of

its molecules had not been elastic?

| e |


https://dl.doubtnut.com/l/_F14udGEIg7sl
https://dl.doubtnut.com/l/_m3VPrM1LgzMe
https://dl.doubtnut.com/l/_0rLQ7pM9CXYr
https://dl.doubtnut.com/l/_peXGAL2YQdCA

l & Watch Video Solution J

20. Which postulate of kinetic theory are invalid at low temperature of

high pressure?

° Watch Video Solution

21. What is the relation between three types of molecular speeds at a

given temperature?

° Watch Video Solution

22.In the plot of Z (compressibility factor) vs PZ attains a value of unity at

a particular pressure. What does it signify?

° Watch Video Solution



https://dl.doubtnut.com/l/_peXGAL2YQdCA
https://dl.doubtnut.com/l/_fIzKaM4DCToz
https://dl.doubtnut.com/l/_0i2Eorq8ypLK
https://dl.doubtnut.com/l/_yxiU4UcbnIQF

23. Draw the plot log P vs log V for Boyle's law.

o Watch Video Solution

24.Draw the plot log Vvs log T.

o Watch Video Solution

25.1s it possible to cool the gas to 0 K?

o Watch Video Solution

26. Why excluded volume v is four times the actual volume of molecules?

o Watch Video Solution



https://dl.doubtnut.com/l/_TFLAKkLex9IQ
https://dl.doubtnut.com/l/_DPhFSXPOOLny
https://dl.doubtnut.com/l/_Eko1qqVTZhOY
https://dl.doubtnut.com/l/_xrZaNJZn4o6q

27. What is the ratio of average molecular KE of CO, to that of SO, at

27°C?

o Watch Video Solution

28. Point out the difference between London dispersion forces and

dipole-dipole forces.

o Watch Video Solution

29. Why are falling liquid drops spherical?

o Watch Video Solution

30. Give the relationship between pressure and density of gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_YmDXuyHCnHgI
https://dl.doubtnut.com/l/_QWj1XM784isb
https://dl.doubtnut.com/l/_TXvA95lF0VeA
https://dl.doubtnut.com/l/_rRr8gRRHhg1X
https://dl.doubtnut.com/l/_JgC2q6fvzndA

31. What happens if a liquid is heated to the critical temperature of its

vapour?

o Watch Video Solution

32.Can a gas with a = 0 be liquefied?

o Watch Video Solution

Exercises (Fill In The Blanks)

1. Aqueous tension is the vapour pressure of ........ And depends only upon

.........

° Watch Video Solution



https://dl.doubtnut.com/l/_JgC2q6fvzndA
https://dl.doubtnut.com/l/_RF49PmigPsP9
https://dl.doubtnut.com/l/_xehDx6Pn6Sy5

2. Boiling point is the temperature at which the vapour pressure becomes

equal to........

o Watch Video Solution

3. Unit of visocity of liquids is ...

o Watch Video Solution

PV
4. For real gases, ——.......

o Watch Video Solution

5. The law describing realtionship between P and V of ideal gas at

constant temperature is called.......

o Watch Video Solution



https://dl.doubtnut.com/l/_mbx7EnCpMCaI
https://dl.doubtnut.com/l/_e7sj6VCYutgj
https://dl.doubtnut.com/l/_cVPcvpa1KZkM
https://dl.doubtnut.com/l/_6CEbZVfyiXdf
https://dl.doubtnut.com/l/_Foc2MmhEsUup

6. Vapor pressure of a liquid decreases with increases in ...

o Watch Video Solution

7.The larger the molecular size........ should be the value of b.

o Watch Video Solution

8. Density of the gas is......... Proportioanl to pressure.

o Watch Video Solution

9. Temperature above which gas cannot be liquefied is called ...

o Watch Video Solution

10. Volume occupied by gas at T, and P, is called......



https://dl.doubtnut.com/l/_Foc2MmhEsUup
https://dl.doubtnut.com/l/_DvfjMZW84GX6
https://dl.doubtnut.com/l/_0Vab6nPVESh7
https://dl.doubtnut.com/l/_ghBCV8GoFXrj
https://dl.doubtnut.com/l/_OoBpgdaevaGc

_ o Watch Video Solution

11. The gas molecule can be liquefied and solidified due to the pressure of

...... Force of attraction.

o Watch Video Solution

12. The numerical value of b is ....times the actual volume occupied by one

mole of gas molecule.

o Watch Video Solution

13. The ratio of molar volume to ideal molar volume is called .......

o Watch Video Solution

14. For hydrogen gas, Z is .....unity at all pressure.



https://dl.doubtnut.com/l/_OoBpgdaevaGc
https://dl.doubtnut.com/l/_TjTIz7YBwXzl
https://dl.doubtnut.com/l/_MoaZY0DmsbGl
https://dl.doubtnut.com/l/_pjayeXo29kip
https://dl.doubtnut.com/l/_jcPkIAPZjSY7

| & Watch Video Solution

15. Sl Unit of pressure would be.........

o Watch Video Solution

16. Real gases behave ideal at ......and ......

o Watch Video Solution

17.Z for ideal gas is...........

o Watch Video Solution

18. Surface tension decreases with increase in ...

o Watch Video Solution



https://dl.doubtnut.com/l/_jcPkIAPZjSY7
https://dl.doubtnut.com/l/_sv2OqjlTVdkU
https://dl.doubtnut.com/l/_c2Ql4tmbwDiB
https://dl.doubtnut.com/l/_6CITEdaLxTxU
https://dl.doubtnut.com/l/_mQjiviDGmAey
https://dl.doubtnut.com/l/_Xunkk3OGQbfd

19. Viscosity of liquid decreases with increase in........

o Watch Video Solution

20. Total pressure of gases is ... to the sum of partial pressure of all

gases.

o Watch Video Solution

21. The equation of state is PV = .........

o Watch Video Solution

22. Rate of diffusion is directly proportional to........

o Watch Video Solution



https://dl.doubtnut.com/l/_Xunkk3OGQbfd
https://dl.doubtnut.com/l/_FfgwxbGiim9B
https://dl.doubtnut.com/l/_VRI3gdEWnfRH
https://dl.doubtnut.com/l/_u2prALv4p8hm

23. Total kinetic energy of gas depends only upon........

o Watch Video Solution

24. According to Charles's law, volume of gas is related to pressure as

o Watch Video Solution

Ve

P,
25.The equation of = e
RT,

[

o Watch Video Solution

Exercises (Ture False)

1.In the van der Waals equation

n2a
<P + W) (V — nb) = nRT


https://dl.doubtnut.com/l/_cgDdrV3ztHcX
https://dl.doubtnut.com/l/_yNSocLTEKlMy
https://dl.doubtnut.com/l/_4LnQsNQR4MMK
https://dl.doubtnut.com/l/_RH2U9wgWWmCc

the constant a reflects the actual volume of the gas molecules.

° Watch Video Solution

2. Kinetic energy of a molecule is zero at 0°C'

° Watch Video Solution

3. Gas in a closed container will exert much higher pressure due to gravity

at the bottom than at the top.

° Watch Video Solution

4.The graph between PV vs P at constant temperature is linear parallel to

the pressure axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_RH2U9wgWWmCc
https://dl.doubtnut.com/l/_oq4lRzMSrO2W
https://dl.doubtnut.com/l/_rCDiZX1eHqcw
https://dl.doubtnut.com/l/_dd98tN5gW3wp

5. Real gases show deviation from ideal behavior at low temperature and

high pressure.

o Watch Video Solution

6. All the molecules in a given sample of gas move with same speed.

o Watch Video Solution

7.Small value of a means, gas can be easily liqueifed.

o Watch Video Solution

8.Small value of a means, gas can be easily liqueifed.

o Watch Video Solution



https://dl.doubtnut.com/l/_OqiffVkrcIwM
https://dl.doubtnut.com/l/_x6VHLQMPSuY8
https://dl.doubtnut.com/l/_tBafNKFh4Igx
https://dl.doubtnut.com/l/_HnW5Lteh0jav

9. Rate of diffusion is directly proportional to the square root of

molecular mass of substance.

° Watch Video Solution

10. For ideal gases, Z = 1 at all temperature and pressure.

° Watch Video Solution

1. According to charles's law,

ViT

7>

o Watch Video Solution



https://dl.doubtnut.com/l/_XYXq3cP5osIG
https://dl.doubtnut.com/l/_bv0PwB3b3Den
https://dl.doubtnut.com/l/_dfyzEIeetmkB

12. The pressure of moist gas is higher than pressure of dry gas.

o Watch Video Solution

13. Gases do not occupy volume and do not have force of attraction.

o Watch Video Solution

14. The van der Waal equation of gas is

n2a
(P + W) (V — nb) = nRT

o Watch Video Solution

15. Surface tension and surface energy have different dimensions.

o Watch Video Solution



https://dl.doubtnut.com/l/_rOHuJp16vmL1
https://dl.doubtnut.com/l/_YAhETaTLUHVE
https://dl.doubtnut.com/l/_5R2L8QEAzbjF
https://dl.doubtnut.com/l/_zz6zgVMJFAOi

16. The plot of PV vs P at particular temperature is called isovbar.

° Watch Video Solution

17. Give reasons for the following in one or two sentences.
(a) A bottle of liquor ammonia should be cooled before opening the
stopper.

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

° Watch Video Solution

18. Can a gas with a = 0 be liquefied?

° Watch Video Solution

19. The van der waals constants have same values for all the gases.

° Watch Video Solution



https://dl.doubtnut.com/l/_B013AkGqmuc4
https://dl.doubtnut.com/l/_i2Bl0NQK4Ngc
https://dl.doubtnut.com/l/_Fev3mjUB5vS9
https://dl.doubtnut.com/l/_SPYESrwGyM8F

20. All the molecules in a given sample of gas move with same speed.

o Watch Video Solution

21. The observed pressure of real gas is more than the ideal pressure.

o Watch Video Solution

22. Heat capacity of a diatomic gas is higher than that of a monoatomic

gas.

o Watch Video Solution

23.Dry O, is heavier than moist O,.

o Watch Video Solution



https://dl.doubtnut.com/l/_SPYESrwGyM8F
https://dl.doubtnut.com/l/_gF8ZiNqgwDBg
https://dl.doubtnut.com/l/_fURBRHZqqz28
https://dl.doubtnut.com/l/_O4yJ7bMhk9Sg
https://dl.doubtnut.com/l/_hIfJJLLHox6K
https://dl.doubtnut.com/l/_Wh0kHDsYN7fU

24.Why excluded volume v is four times the actual volume of molecules?

o Watch Video Solution

25.The gas above T, cannot be liquefied.

o Watch Video Solution



https://dl.doubtnut.com/l/_Wh0kHDsYN7fU
https://dl.doubtnut.com/l/_tIzWQPcMpueV

