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CHEMISTRY

BOOKS - NAGEEN CHEMISTRY (ENGLISH)

STATES OF MATTER : GASES AND LIQUIDS

1. The difference in the heights of mercury levels in an open end
manometer connected to a gas chamber is found to be 175 mm. If the
height of mercury level in the smaller limb is more as compared to that in
the longer limb and the atmospheric pressure is 755 mm, what is the

pressure of the gas ?

° Watch Video Solution
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2. The difference in the heights of mercury columns in a closed end
manometer connected to a gas container is found to be 15 cm. What is

the pressure of the gas in terms of Pa ?

° Watch Video Solution

3. At a particular temperature, a certain quantity of gas occupies a
volume of 74cm? at a pressure of 760 mm. If the pressure is decreased to

740 mm, what will be the volume of the gas at the same temperaute ?

° Watch Video Solution

4. The volume of a certain amount of a gas at 25°C and at 100 cm
pressure is 80 mL. The gas is expanded to 140.5 mL keeping temperature

constant. Calculate the pressure of the expanded gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_Sq13o8Y6loWV
https://dl.doubtnut.com/l/_Ur2kxJJUiMJw
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5. A weather balloon has a volume of 175 L when filled with hydrogen at a
pressure of 1.000 atm. Calculate the volume of the balloon when it rises
to a height of 2000 m, where atmospheric pressure is 0.8000 atm.

Assume that temperature is constant.

° Watch Video Solution

6. A sample of a gas occupies 650.0 cm at 100° C. At what temperature
the gas will occupy a volume of 1050.0cm® if the pressure is kept

constant ?

° Watch Video Solution

7.1t 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 ?

° Watch Video Solution
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8. 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

9. A sample of gas occupies 12 L at 227° C' and at 1 atm pressure. The gas
is cooled to - 73° C' at the same pressure. What would be the volume of

the gas?

° Watch Video Solution

10. 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
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11. Calculate the temperature at which 28 g of N, will occupy a volume of

10.0 litres at 2.46 atmospheres.

° Watch Video Solution

12. A certain quantity of a gas measured 500 mL at a temperature of
15°C and 750 mm Hg What pressure is required to compress this

quantity of gas into a 400 mL vessel at a temperature of 50°C' ?

° Watch Video Solution

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

27°C.

° Watch Video Solution

14. 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
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| ° 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 sample of nitrogen gas occupies a volume of 1L at a pressure of 0.5
bar at 40°C. Calculate the pressure if the gas is compressed to

0.225cm>at — 6°C

° Watch Video Solution

17. How many moles of oxygen are present in a 550cm? sample of a gas at
a pressure of 1.5 atm and at a temperature of 27° C? (Given, R = 831k Pa

dm®K ~‘mol ).
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18. Calculate the density of carbon dioxide at 27°C and 5 atmosphere

pressure.

° Watch Video Solution

19.7.00 g of a gas occupies a volume of 4.1 L at 300 K and 1 atm pressure.

What is the molecular mass of the gas?

° Watch Video Solution

20. 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
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21. Calculate the weight of MnO, required to produce 1.50 L of chlorine
at 27° C and 1.50 atm pressure according to the following equation:

MnO, + AHCI — MnCly + 2H,0 + Cl,

° Watch Video Solution

22. Ethane burns in oxygen to form CO, and H,O according to the
equation :

2C5Hg + 709 — 4C0O5 4+ 6H50

If 1250 cc of oxygen is burnt with 300 cc of ethane. Calculate :

the volume of unused O,.

° Watch Video Solution

23. Ethane burns in oxygen to form Carbon dioxide and Water vapours.

Write the balanced equation.

° Watch Video Solution
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24. Compute the mass of potassium chlorate (KClO3) that should
decompose to produce 8 g of oxygen as per the chemical equation ,
2KClO3 — 2KCIl + 30,(9)

(RAM:K=39,Cl=35.5,0 = 16.)

° Watch Video Solution

25. 4 g of Oy and 2g of H, are confined in a vessel of capacity 1 litre at
0°C. Calculate

the number of moles of each gas

° Watch Video Solution

26. 4 g of Oy and 2g of H, are confined in a vessel of capacity 1 litre at
0°C. Calculate

the partial pressure of each gas, and

° Watch Video Solution



https://dl.doubtnut.com/l/_t68vT6Cj9pob
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27. A container of 1L 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

° Watch Video Solution

28. At 27°C, a cylinder of 20 L capacity contains three gases He,
Oy and N,. Their masses are 0.502 g, 0.250 g and 1.00 g respectively. If
all these gases behave ideally, calculate the partial pressure of each gas

as well as the total pressure.

° Watch Video Solution

29. 750 mL of nitrogen are collected over water at 25°C' and 740 mm
pressure. If the aqueous tension at this temperature is 23.8 mm Hg,

calculate the mass of the dry gas.

° Watch Video Solution
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30. The volume of a gas X and chlorine diffusing during the same time are
35 mL and 29 mL respectively. If molecular mass of chlorine is 71, calculate

the molecular mass of gas X.

o Watch Video Solution

31. A vessel with small opening contained equal volumes of oxygen and an
unknown gas. Oxygen effused through the opening 1.8 times faster than
the unknown gas. If the atomic mass of oxygen is 16, calculate the

molecular mass of the unknown gas.

o Watch Video Solution

32. 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.


https://dl.doubtnut.com/l/_S8XgKqJxDX9U
https://dl.doubtnut.com/l/_kxh7iJDrpd1o
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° Watch Video Solution

33. Calculate the average kinetic energy of a hydrogen molecule at 27° C.

° Watch Video Solution

34. Calculate  the  kinetic energy of 5 moles

O, at 0°C. (R =8.31x 10" ergs K 'mol ')

of

° Watch Video Solution

35. Calculate the average velocity of oxygen molecule at 27° C.

° Watch Video Solution

36. Calculate the RMS velocity of hydrogen molecule at 0° C.

° Watch Video Solution
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37. Calculate the RMS velocity of chlorine molecules at 15°C and 75 cm

Hg pressure. (Given : density of Hg = 13.596gcm, g = 980.6 cm s 2

° Watch Video Solution

38. Calculate the most probable velocity of nitrogen molecules at 15°C.

° Watch Video Solution

39. Two moles of ammonia occupy a volume of 5 L at 27° C and 9.32 atm

pressure. Calculate the compressibility factor of the gas.

° Watch Video Solution

40. Calculate the pressure exerted by one mole of methane in a 450 mL

container at 25° C using van der Waals' equation. What pressure will be
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predicted by ideal gas equation ?
(Given

a =2.253 atm L?mol 2, b= 0.04280Lmol 2, R = 0.0821L atm K 'm

° Watch Video Solution

Review Exercises

1. Give a brief account of the important characteristics of gases.

° Watch Video Solution

2. Explain the following:

Gases have no definite shape nor a definite volume of their own.

° Watch Video Solution
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3. Explain the following:

Gases can be compressed by applying pressure on them.

o Watch Video Solution

4. Explain the following:

Gases can mix up freely with one another.

o Watch Video Solution

5. Define the term pressure.

o Watch Video Solution

6. What is the Sl unit of pressure ? Define it.

o Watch Video Solution
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7.What do you understand by S.T.P. ?

° Watch Video Solution

8. 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 ?

° Watch Video Solution

9. A gas occupies 500 mL at 25° C and 745 mm pressure. What would be

its volume at S.T.P.?

° Watch Video Solution
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10. A gas occupies 3.00 L at 32° C' and 1 atm pressure. What volume will it
occupy if the temperature is changed to 18° C, the pressure remaining

unchanged?

° Watch Video Solution

11.7.00 g of a gas occupies a volume of 4.1 L at 300 K and 1 atm pressure.

What is the molecular mass of the gas?

° Watch Video Solution

12. A balloon blown up has a volume of 500 mL at 5°C. The balloon is
distended to 7/8th of its maximum capacity.

Will it burst at 30°C ?

° Watch Video Solution



https://dl.doubtnut.com/l/_tEAR3fb4dPzM
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13. A balloon blown up has a volume of 500 mL at 5°C. The balloon is
distended to 7/8th of its maximum capacity.

Calculate the minimum temperature above which it will burst.

o Watch Video Solution

14. At a constant temperature, 250 mL of argon at 760 mm pressure and
600 mL of nitrogen at 500 mm pressure are put together in a one litre

flask. Calculate the final pressure.

o Watch Video Solution

15. H, gas produced by the reaction

Zn + 2HCl — ZnCl, + H,

is collected over water. If 0.3 g of Zn are consumed at 27°C in the
reaction, calculate the volume of hydrogen produced. (Given : Barometric
reading = 750 mm, Aqueous tension at 27° C' = 25 mm, Atomic weight of

Zn =654).


https://dl.doubtnut.com/l/_lL0hG0xGkyxl
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o 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

MAZMB.

o Watch Video Solution

17. Calculate the density of SO, at 27°C and 1.5 atm pressure.

o Watch Video Solution

18. A gas at 0°C and 1 atmospheric pressure occupies 2.5 litres. What
change in temperature would be necessary if the pressure is to be
adjusted to 1.5 atmospheres and the gas has been transferred to a 2.0

litre container?


https://dl.doubtnut.com/l/_7DXTKX23W8Nm
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° Watch Video Solution

19. 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

20. What weight of AgCl would be precipitated if 10 mL of HCl gas
measured at 12° C and 750 mm pressure were passed into the excess of

a solution of silver nitrate ?

° Watch Video Solution

21. An open flask at 25° C contains air. Calculate the temperature at which

one fifth of air measured at 25° C escapes.

. l


https://dl.doubtnut.com/l/_2HULqEPU1QDc
https://dl.doubtnut.com/l/_VHyxv7GJXAB9
https://dl.doubtnut.com/l/_AtCCStQVaGvQ
https://dl.doubtnut.com/l/_P6tLfXDgtQ5b

| ¥ vvatch video sSolution J

22. What time will be required for a sample of ethane (CyHg) to effuse
through an orifice if a similar sample of butane (CyHy) required 2

minutes 23 seconds ?

o Watch Video Solution

23. A discharge tube of 2 litre capacity containing hydrogen gas was
evacuated till the pressure inside is 1 x 107> atm. If the tube is
maintained at a temperature of 27° C, calculate the number of hydrogen

molecules still present in the tube.

o Watch Video Solution

24. Atomic and molecular sizes are typically of the order of a few

Angstroms. Assuming that a Ny molecules is spherical in shape with
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radius (r) = 2 x 10~ % m, calculate

the volume of a single N, molecule,

o Watch Video Solution

25. Atomic and molecular sizes are typically of the order of a few
Angstroms. Assuming that a Ny molecules is spherical in shape with
radius (r) = 2 x 10~ % m, calculate

the percentage of empty space in one mole of N, gas at S.T.P.

o Watch Video Solution

26. Calculate the average volume available to a molecule in a sample of
oxygen gas at S.T.P. Also calculate the average distance between

neighbouring molecules if a oxygen molecule is assumed to be spherical.

o Watch Video Solution
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27. Calculate the average, the RMS and the most probable velocities of

nitrogen molecules at S.T.P.

° Watch Video Solution

28. Calculate the average velocity of CO5 molecule at S.T.P.

° Watch Video Solution

29. Oxygen at 1atm and 0°C has a density of 1.4290gL ~ . Calculate the

RMS velocity of oxygen molecules.

° Watch Video Solution

30.88 g of CO, are confined to a 6 L flask at 37° C.. Calculate its pressure
using van der Waals' equation. Given,

a=4.17 atm L?mol 2, b= 0.038Lmol 1 .

| e |
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31. Calculate the pressure exerted by 0.350 moles of carbon dioxide in
0.360 L container at 100° C. What pressure will be predicted by ideal gas

equation? (a = 3.59 atm L’mol %, b= 0.0427Lmol ')

° Watch Video Solution

32. The pressure exerted by one mole of CO, at 0°C in a volume of

0.05 L is 1386.15 atm. Calculate the compressibility factor of the gas.

° Watch Video Solution

33.The values of the van der Waals' constant a for some gases are given
below.

H, = 0.245 atm L?mol 2

O, = 1.360 atm L?mol 2

CO, = 3.590 atm L*mol 2
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NH; = 4.170 atm L*mol 2
Arrange these gases in the decreasing order of their liquefaction

tendencies.

° Watch Video Solution

34. Explain the exceptional behaviour of Hy and He on Z-P plot.

° Watch Video Solution

35. Explain giving reasons :
Which of the following is likely to cause more severe burns? (a) water at

100° C (b) steam at 100° C.

° Watch Video Solution

36. Explain giving reasons :

The rate of diffusion of liquids is less than that of gases.
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| ° Watch Video Solution

37. Why is the molar heat of vapourisation of water higher than that of

alcohol?

° Watch Video Solution

38. Arrange the following liquids in the decreasing order of the rate of

evaporation : water, ethyl alcohol, benzene, .

° Watch Video Solution

39. What is the effect of temperature on the viscosity of a liquid?

° Watch Video Solution

40. What is the effect of temperature on the viscosity of a liquid?

| e |
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I & Watch Video Solution

41. What is the effect of temperature on the Properties of liquids?

Viscosity

° Watch Video Solution

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

° Watch Video Solution

43. Explain, why :

tea or coffee is sipped from a saucer when it is quite hot?

° Watch Video Solution

44.Why does a desert cooler cool better on a hot dry day?

e
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45. Explain, why :

oil rises up in the wick in an oil lamp?

° Watch Video Solution

Very Short Answer Type Questions

1. Name the three physical states of matter.

° Watch Video Solution

2. Can a substance exist in all the three states of matter? Give an example.

° Watch Video Solution

3. What is the relation between mass and number of moles of a gas?


https://dl.doubtnut.com/l/_W2T5u2Hhe5dC
https://dl.doubtnut.com/l/_HRiJNKD3gKkU
https://dl.doubtnut.com/l/_5TCC5Q4kCC9v
https://dl.doubtnut.com/l/_Ie5FkwEpLZkj
https://dl.doubtnut.com/l/_Qi5lwvfAvnYU

° Watch Video Solution

4. Define the term volume of an object.

° Watch Video Solution

5. Express one atm pressure in terms of the height of mercury column.

° Watch Video Solution

6. What is the Sl unit of pressure ? Define it.

° Watch Video Solution

7. State the relation between atm, Nm, Pa, torr and bar.

° Watch Video Solution
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8. Name the apparatus used for the measurement of the pressure of a

gas.

° Watch Video Solution

9. What do you understand by S.T.P. ?

° Watch Video Solution

10. What is the shape of the curve obtained on plotting P against PV at

constant temperature for an ideal gas ?

° Watch Video Solution

11. Which law is signified by the relation ﬁ = E ?
T Ty

° Watch Video Solution
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12. Name the scientist who introduced absolute scale of temperature.

° Watch Video Solution

13. What is the general unit of gas constant R?

° Watch Video Solution

14. What happens when a jar full of Hj gas is placed inverted over a jar

containing Cl, gas?

° Watch Video Solution

15. State the following : Absolute temperature of a gas at 7° C.

° Watch Video Solution
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16. How are the different types of velocities of a gas molecules related

with one another?

o Watch Video Solution

17. Define compressibility factor of a gas.

o Watch Video Solution

18. Is the excluded volume of a real gas equal to the actual E volume of

the molecules of a gas ?

o Watch Video Solution

19. State and explain the pressure-temperature law.

o Watch Video Solution
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20. The pressure of a real gas is less than the pressure of an ideal gas

because of :

o Watch Video Solution

Short Answer Type Question

1. Explain why does the mercury level in a barometer go down when

atmospheric pressure decreases?

° Watch Video Solution

2. Describe the working of an open end manometer.

° Watch Video Solution

3. State Boyle.s Law.
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I & Watch Video Solution I

4. Which law is signified by the equation :

¢
Vt—Vo(1+2—73>

State the law in a different manner.

° Watch Video Solution

5. Calculate the value of R in Sl and C.G.S. systems for one mole of a gas.

° Watch Video Solution

6. What is Dalton's law of partial pressure ? What do you understand by

the partial pressure of a gas ?

° Watch Video Solution
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7.What do you understand by the term suface tension?

° Watch Video Solution

8. What is the difference between diffusion and effusion ? Which law is

applicable to the process of effusion ?

° Watch Video Solution

9. State five important assumptions of the kinetic theory of matter.

° Watch Video Solution

10. The average energy per molecule of a triatomic gas at room

temperature T is

° Watch Video Solution



https://dl.doubtnut.com/l/_OIa15JAfSYQC
https://dl.doubtnut.com/l/_lZPwOh3EncCk
https://dl.doubtnut.com/l/_a5psNQ738Tz9
https://dl.doubtnut.com/l/_nOpKXvcrgFOI
https://dl.doubtnut.com/l/_Ej4M3l1j5TsE

11. What is the effect of increasing temperature on Maxwell's distribution

of velocities in a gas?

° Watch Video Solution

12. Define average, root mean square and most probable velocities of gas

molecules. What is the relation between these velocities?

° Watch Video Solution

13. Which of the following expressions is true for an ideal gas ?

° Watch Video Solution

14. What do the constants a and b signify in van der Waals' equation ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Ej4M3l1j5TsE
https://dl.doubtnut.com/l/_a2yQXRplEgkC
https://dl.doubtnut.com/l/_cQ1VcVQY6FNQ
https://dl.doubtnut.com/l/_Vzb2pqLqjGOd
https://dl.doubtnut.com/l/_qMyuD9MOMNNe

15. A gas is enclosed in a room. The temperature, pressure, density and
the number of moles respectively are t°C,p atm,dg em ™% and n
moles.

What will be the pressure, temperature, density and number of moles in
each compartment if the room is partitioned into four equal

compartments ?

o Watch Video Solution

16. A gas is enclosed in a room. The temperature, pressure, density and

3 and n

the number of moles respectively are t°C,p atm,dg cm™
moles.
What will be the pressure, temperature, density and number of moles in

each compartment if the room is partitioned into four equal

compartments ?

o Watch Video Solution



https://dl.doubtnut.com/l/_qMyuD9MOMNNe
https://dl.doubtnut.com/l/_FQ9AEMdGVF6l

17. A gas is enclosed in a room. The temperature, pressure, density and

3 and n

the number of moles respectively are t°C,p atm,dg cm™
moles.
What will be the pressure, temperature, density and number of moles in

each compartment if the room is partitioned into four equal

compartments ?

o Watch Video Solution

18. Explain the following:
The tyre of an automobile is inflated to a lesser pressure in summer than

in winter.

o Watch Video Solution

19. Explain the following:
The size of a weather balloon becomes larger and larger as it ascends

into higher altitudes.


https://dl.doubtnut.com/l/_0mZ4sRPN3baF
https://dl.doubtnut.com/l/_4xgmkHNKuW6C
https://dl.doubtnut.com/l/_GSpBoZqHftjV

° Watch Video Solution

20. Why is air at sea level denser than air at mountains ?

° Watch Video Solution

21. Areal gas behaves like an ideal gas if its

° Watch Video Solution

22. State and explain the pressure-temperature law.

° Watch Video Solution

23. State Graham's law of diffusion.

° Watch Video Solution



https://dl.doubtnut.com/l/_GSpBoZqHftjV
https://dl.doubtnut.com/l/_7Lx68igP3E46
https://dl.doubtnut.com/l/_52dgrQUFyJfy
https://dl.doubtnut.com/l/_AQhKpOd0KeKM
https://dl.doubtnut.com/l/_I2j6I4xTXONY

Essay Long Answer Type Questions

1
1. For a given mass of a gas what is the shape of (p) versus <7> graph

at constant temperature ?

o Watch Video Solution

2. How charle's law can be represented graphically?

o Watch Video Solution

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

o Watch Video Solution

4. What is the significance of Kirchhoff's law ?

o Watch Video Solution



https://dl.doubtnut.com/l/_w7X9ElIHucBp
https://dl.doubtnut.com/l/_vzkhDAVz5rVs
https://dl.doubtnut.com/l/_efObh9JCLR4q
https://dl.doubtnut.com/l/_ks85Gx9I0QY8

5. State Graham's law of diffusion.

o Watch Video Solution

6. State the postulates of kinetic theory of gases. Why are they called so?

o Watch Video Solution

7.Deduce and explain Boyle's law and Charles' law on the basis of kinetic

gas equation.

o Watch Video Solution

8. Discuss the Maxwell's distribution of velocities in a gas. What is the

effect of temperature on this distribution ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ks85Gx9I0QY8
https://dl.doubtnut.com/l/_xsfzZz14WARQ
https://dl.doubtnut.com/l/_u3WxrJg38z1V
https://dl.doubtnut.com/l/_zCMi6XSDEaAA
https://dl.doubtnut.com/l/_7hDkXCHFeFUA

9. Assertion: The root mean square and most probable speeds of the
molecules in a gas are the same.
Reason: The maxwell distribution for the speed of molecules in a gas is

symmetrical.

° Watch Video Solution

10. What do the constants a and b signify in van der Waals' equation ?

° Watch Video Solution

Objective Multiple Choice Type Questions

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

A. the ratio of pressure and volume always remains constant

B. volume always remains constant


https://dl.doubtnut.com/l/_1K3G8AYI1nPC
https://dl.doubtnut.com/l/_92puI5W3LU4I
https://dl.doubtnut.com/l/_0VUDYQhqCNRY

C. pressure always remains constant

D. the product of pressure and volume always remains constant.

Answer: D

° Watch Video Solution

2. A gas is initially at 1 atm pressure. To compress it to 1/4 th of its initial

volume, pressure to be applied is: 1atm, 2 atm, 3 atm, 1/4 atm

A.1atm

B.2 atm

C.4 atm

D. 1/4 atm.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0VUDYQhqCNRY
https://dl.doubtnut.com/l/_mlRQZYLMn6xN
https://dl.doubtnut.com/l/_l7hX1VmxHuXZ

3. One litre of a gas weighs 2 g at 300 K and 1 atm pressure. If the

pressure is made 0.75 atm, at which of the following temperature will one

litre of the same gas weigh 1 gram : 1) 450K 2) 600K 3) 800K 4)900K

A.450 K

B. 600 K

C. 800 K

D.900 K

Answer: A

o Watch Video Solution

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

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

A.100°C

B.546° C


https://dl.doubtnut.com/l/_l7hX1VmxHuXZ
https://dl.doubtnut.com/l/_gr2VjxPTGocp

C.27T3K

D. 546K

Answer: D

o Watch Video Solution

5. A liquid is in equilibrium with its vapour at its boiling point. On the
average, the molecules in the two phases have equal:

1)potential energy

2)total energy

3)kinetic energy

4)intermolecular forces.

A. potential energy

B. total energy

C. kinetic energy

D. intermolecular forces.


https://dl.doubtnut.com/l/_gr2VjxPTGocp
https://dl.doubtnut.com/l/_3lwIim1Bqpz9

Answer: C

° Watch Video Solution

6. Gases deviate from the ideal gas behaviour because their molecules

A. possess negligible volume

B. have forces of attraction between them

C. are polyatomic

D. are not attracted to one another.

Answer: B

° Watch Video Solution

7. At 27° C, the ratio of RMS velocities of ozone to oxygen is

W


https://dl.doubtnut.com/l/_3lwIim1Bqpz9
https://dl.doubtnut.com/l/_pNff2cIAgVXZ
https://dl.doubtnut.com/l/_rYFRAXUEzyW8

B.,/4/3
C.,/2/3

D. 0.25.

Answer: C

° Watch Video Solution

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

the average kinetic energy of a helium atom is

A. two times that of a hydrogen molecule

B. same as that of a hydrogen molecule

C. four times that of a hydrogen molecule

D. half that of a hydrogen molecule.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_rYFRAXUEzyW8
https://dl.doubtnut.com/l/_0keDSqVwqbK4

9. Which of the following pairs will diffuse at the same rate through a

porous plug ?

A.CO, NO,

B. NO,, CO,

C.NH;, PH;

D. NO, CyHj

Answer: D

o Watch Video Solution

10. 50 mL of hydrogen diffuses out through a small hole from a vessel in
20 minutes, time needed for 40 mL of oxygen to diffuse out is: 1) 12 min

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

A. 12 min


https://dl.doubtnut.com/l/_0keDSqVwqbK4
https://dl.doubtnut.com/l/_AqFpYS9lv57e
https://dl.doubtnut.com/l/_iWGWgTdOoOPN

B. 64 min

C. 8 min

D. 32 min.

Answer: B

° Watch Video Solution

11. The vapour density of a gas is 35.5. The volume occupied by 3.55 g of

the gas at S.T.Pis?

A. 112 litres

B. 11.2 litres

C. 224 litres

D. 448 litres.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_iWGWgTdOoOPN
https://dl.doubtnut.com/l/_M8QuvC557NgC

12. Which one of the following indicates the value of the gas constant R?

A.1.987 cal deg ‘mol !
B.8.3 cal deg 'mol !
C.0.0821 lit deg ‘mol~!

D.1.987 J deg ‘mol !

Answer: A

o Watch Video Solution

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

A. 5 atm and 200 K

B.1atm and 273 K

C. 0.5 atm and 500 K

D. 15 atm and 500 K.


https://dl.doubtnut.com/l/_M8QuvC557NgC
https://dl.doubtnut.com/l/_IbbrZveFdEuj
https://dl.doubtnut.com/l/_n85sb1kBgBPC

Answer: C

o Watch Video Solution

14. Which of the following statements regarding van der Waals' constants

a and b is not correct?

A.The constant a is a measure of van der Waals' forces.

B. A gas with a lower value of a possesses a greater tendency to get
liquefied.

C. b is a measure of effective size of molecules.

D .b is the excluded volume per mole.

A. The constant a is a measure of van der Waals' forces.

B. A gas with a lower value of a possesses a greater tendency to get

liquefied.

C.b is a measure of effective size of molecules.

D. b is the excluded volume per mole.


https://dl.doubtnut.com/l/_n85sb1kBgBPC
https://dl.doubtnut.com/l/_fSv6JxGCWV4A

Answer: B

° Watch Video Solution

15. 8.2 L of an ideal gas weights 9.0 g at 300 K and 1 atm pressure. The

molecular mass of the gas is

A 54

B. 27

C.135

D. 81

Answer: B

° Watch Video Solution

16. Which of the Maxwell distribution curves (obtained at different

temperatures) shown in the following figure corresponds to the highest


https://dl.doubtnut.com/l/_fSv6JxGCWV4A
https://dl.doubtnut.com/l/_Vld3RcmGtnxa
https://dl.doubtnut.com/l/_J7vdGCXZhDVa

temperature of the gas ?

A ALA

B.B.B

C.C.C

D.D.D

Answer: D

o Watch Video Solution

17.1s the excluded volume of a real gas equal to the actual E volume of

the molecules of a gas ?

A. equal to the actual volume of the gas molecule

B. twice the actual volume of the gas molecule

C. four times the volume of the gas molecule

D. has no relation with the actual volume of the gas molecule.


https://dl.doubtnut.com/l/_J7vdGCXZhDVa
https://dl.doubtnut.com/l/_NQUuCwEdhyuG

Answer: C

° Watch Video Solution

18. The wvalues of wvan der Waals' constant '@ for
O5, 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 N,

B. NH;

C.0O,

D. CHy.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_NQUuCwEdhyuG
https://dl.doubtnut.com/l/_XRhYB8M7zhVA

19. A closed vessel contains equal number of oxygen and hydrogen
molecules at a total pressure of 740 mm. If oxygen is removed from the
system, the pressure: T)becomes half of 740 mm 2)becomes % rd of 740
mm 3)becomes double of 740 mm 4)remains unchanged.

A. becomes half of 740 mm

B. becomes % rd of 740 mm

C. becomes double of 740 mm

D. remains unchanged.

Answer: A

o Watch Video Solution

20. At what temperature will the total kinetic energy of 0.5 moles of He be

the same as the total kinetic energy of 0.6 moles of neon at 300K?

A.300 K


https://dl.doubtnut.com/l/_nT5B0DeaE14j
https://dl.doubtnut.com/l/_JNaashCLHhFA

B.360 K

C.400K

D. 250K

Answer: B

° Watch Video Solution

21. The densities of two gases are in the ratio of 1:16. The ratio of their

rates of diffusion is

A 16:1

B.4:1

C.1:4

D.1:16

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JNaashCLHhFA
https://dl.doubtnut.com/l/_M6YojJtCwA7t

22.2g of H, and 17g of NHj are placed in a 8.21 litre flask at 27° C. The
total pressure of the gas mixture is?

A. 4 atm

B. 5 atm

C.6atm

D.3 atm.

Answer: C

o Watch Video Solution

23. For a given mass of a gas, if pressure is reduced to half and

temperature is doubled, then volume V will become

A4V

B.2V2


https://dl.doubtnut.com/l/_M6YojJtCwA7t
https://dl.doubtnut.com/l/_uCrXSSKgIptj
https://dl.doubtnut.com/l/_LZ57V3mcnwSc

Answer: A

o Watch Video Solution

24.The ratio between the root mean square velocity of H, at 50 K and

that of O, at 800 K is:

A 4

B.2

NG

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LZ57V3mcnwSc
https://dl.doubtnut.com/l/_82rnu9AWjtK8
https://dl.doubtnut.com/l/_pZ64u8q69HHH

25.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.10 seconds : He

B. 20 seconds : 02

C. 25 seconds : CO

D. 55 seconds : 02.

Answer: B

o Watch Video Solution

26. 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)

NEATEAYS
"\ Pg )\ Mg


https://dl.doubtnut.com/l/_pZ64u8q69HHH
https://dl.doubtnut.com/l/_Fl3nlKsRIhMx

Answer: C

° Watch Video Solution

27. Areal gas behaves like an ideal gas if its

A. low temperature and low pressure

B. low temperature and high pressure

C. high temperature and low pressure

D. high temperature and high pressure.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Fl3nlKsRIhMx
https://dl.doubtnut.com/l/_3mFEIywEvulJ
https://dl.doubtnut.com/l/_4u0somhhdMyt

28. The RMS velocity of hydrogen is \/7 times the RMS velocity of
nitrogen. If T is the temperature of the gas

A.T(HQ) = T(N2)

B.T(H2) > T(N2)

C.T. (Hz) < T(N2)

D. T(Hg) = \/TfT(Nz)

Answer: C

o Watch Video Solution

29. Which of the following does not constitute 0.1g mole ?

A. 6.022 x 10?2 molecules of benzene

B.0.14g of N> gas

C.2.24 litreof COs atS.T.P.

D.0.40 g of He gas


https://dl.doubtnut.com/l/_4u0somhhdMyt
https://dl.doubtnut.com/l/_uombGx55BlpY

Answer: B

° Watch Video Solution

30. For an ideal gas , number of moles per litre in terms of its pressure ,

temperature and gas constant is

pPT
A ——
R

B. PRT

p
C.—
RT

RT

D. T.

Answer: C

° Watch Video Solution

31. Based on kinetic theory of gases following laws can be proved


https://dl.doubtnut.com/l/_uombGx55BlpY
https://dl.doubtnut.com/l/_XHlMH7sUdgrN
https://dl.doubtnut.com/l/_ywFoiq5YF1ZL

A. Boyle's law

B. Charles' law

C. Avogadro's law

D. all of the above.

Answer: D

o Watch Video Solution

32. According to the kinetic theory of gases, in an ideal gas, between two

successive collisions, a gas molecule travels

A.in a circular path

B.in a wavy path

C.in a straight line path

D. with an accelerated velocity.

Answer: C



https://dl.doubtnut.com/l/_ywFoiq5YF1ZL
https://dl.doubtnut.com/l/_IQj01XIp9Q9U

| ° Watch Video Solution

33. As the temperature is raised from 20°C to 40°C, the average
kinetic energy of neon atoms changes by a factor of which of the

following?

A 1
2
313

293

c 313
" 293

B.

D.2

Answer: C

° Watch Video Solution

34.In van der Waals' equation of state, the constant 'b' is a measure of

A. intermolecular repulsion


https://dl.doubtnut.com/l/_IQj01XIp9Q9U
https://dl.doubtnut.com/l/_0q3Uv1mxC3vh
https://dl.doubtnut.com/l/_eLLLUTprs7bP

B. intermolecular attraction

C. volume occupied by the molecules

D. intermolecular collisions per unit volume.

Answer: C

o Watch Video Solution

35. Which one of the following statements is not true about the effect of

an increase in temperature on the distribution of molecular speeds in a

gas?

A. The area under the distribution curve remains the same as under

the lower temperature.

B. The distribution becomes broader.

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

increases.

D. The most probable speed increases.


https://dl.doubtnut.com/l/_eLLLUTprs7bP
https://dl.doubtnut.com/l/_C8Nac5wJRtQD

Answer: C

° Watch Video Solution

36. 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:

A
3
B.l X E
3 298
s
3
Dl
-3
Answer: C

° Watch Video Solution

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


https://dl.doubtnut.com/l/_C8Nac5wJRtQD
https://dl.doubtnut.com/l/_Lrh9zhvhYywJ
https://dl.doubtnut.com/l/_DAmYJZTTT0mR

AL+
' Pb

B.1

Answer: C

o Watch Video Solution

38.a and b are van der Waals' constants for gases. Chlorine is more easily

liquefied than ethane because

A.a and b for Cly > a and bfor CsHg

B.a and b for Cly < a and bfor CyHg

C.a for Cly <a for C9Hg but bfor Cly > bfor CyHg

D.a for Cly > a for CyHg but bfor Cly, < bfor CyHg.

Answer: D



https://dl.doubtnut.com/l/_DAmYJZTTT0mR
https://dl.doubtnut.com/l/_vkWFOjLIe63W

| o Watch Video Solution

39. The molecular velocity of any gas is

A. inversely proportional to the square root of temperature

B. inversely proportional to absolute temperature

C.directly proportional to square of temperature

D. directly proportional to square root of temperature.

Answer: D

o Watch Video Solution

40. When r, p and M represent rate of diffusion, pressure and molecular
mass, respectively, then the ratio of the rates of diffusion (r47g) of two

gases A and B, is given by?

n (Pa/Pe) ()


https://dl.doubtnut.com/l/_vkWFOjLIe63W
https://dl.doubtnut.com/l/_G2yt2gqFZVxy
https://dl.doubtnut.com/l/_7XSl52FyucVC

B. (Pa/Pg)(Mp /M)
C.(P4/Pg)"/? (%)

D. (Pa/Pg)(My/ Mg)'/?

Answer: B

o Watch Video Solution

41. A gaseous mixture was prepared by taking equal moles of CO and .
If the total pressure of the mixture was found 1 atmosphere, the partial
pressure of the nitrogen (Vy) in the mixture is

A.0.8 atm

B.0.9 atm

C.1atm

D. 0.5 atm.

Answer: D

[ - 1


https://dl.doubtnut.com/l/_7XSl52FyucVC
https://dl.doubtnut.com/l/_jy6kqmu89yHC

| @J Watch Video Solution J

42. By what factor does the average velocity of a gaseous molecule

increase when the temperature (in Kelvin) is doubled ?

A 2.8

B.4.0

C.14

D.2.0

Answer: C

o Watch Video Solution

43.Equal masses of Hy, O5, and methane have been taken in a container
of volume V at temperature 27° C in identical conditions. The ratio of the

volumes of gases Hy: Oy: CH, would be


https://dl.doubtnut.com/l/_jy6kqmu89yHC
https://dl.doubtnut.com/l/_PiZGpuO3iTSK
https://dl.doubtnut.com/l/_4kH55Rc8oyVc

A 8:16:1

B.16:8:1

C.16:1:2

D.8:1:2.

Answer: C

o Watch Video Solution

44.1f Z is a compressibility factor, van der Waals equation at low pressure

can be written as:

az-14+1L
pb

B.Z=1— —
VRT

b
cz=1-2
RT

pb

D.Z=1+4+ —.
+RT

Answer: B



https://dl.doubtnut.com/l/_4kH55Rc8oyVc
https://dl.doubtnut.com/l/_aytb1XwqpAty

| o Watch Video Solution

45. For gaseous state, if most probable speed is denoated by C*,
average speed by C and mean square speed by C, then for a large
number of molecules the ratios of these speeds are:

AC*:C:C =1.225:1.128:1

B.C*:C:C = 1.228:1.125:1

C.C*:C:C =1.228:1.125

D.C*:C:C = 1.225:1.128

Answer: C

o Watch Video Solution

46. Given van der Waals' constant for
NH;, Hy, O3 and CO, arerespectively 4.17,0.244,1.36 and 3.59,

which one of the following gases is most easily liquefied?


https://dl.doubtnut.com/l/_aytb1XwqpAty
https://dl.doubtnut.com/l/_B3RHmsHXuAI8
https://dl.doubtnut.com/l/_5qxv2MUIb92J

A NH;

B. H,

C. O,

D.CO,

Answer: A

o Watch Video Solution

47.The correction factor 'a' to the ideal gas equation corresponds to

A. density of the gas molecules

B. volume of the gas molecules

C. electric field present between the gas molecules

D. forces of attraction between the gas molecules.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_5qxv2MUIb92J
https://dl.doubtnut.com/l/_TtswRL2SCW1I

48. A gas at 350 K and 15 bar has molar volume 20 percent smaller than

that for an ideal gas under the same conditions. The correct option above

the gas and its compressibility factor (2) is :

A. Z < 1 and attractive forces are dominant

B. Z < 1 and repulsive forces are dominant

C. Z > 1 and attractive forces are dominant

D. Z > 1 and repulsive forces are dominant.

Answer: A

° Watch Video Solution

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

gases:


https://dl.doubtnut.com/l/_TtswRL2SCW1I
https://dl.doubtnut.com/l/_aY6f1jVjpL74
https://dl.doubtnut.com/l/_HsGJbyxQoJvF

gas Ar Ne Kr Xe
a/(atm dmﬁmol—2) 1.3 0.2 51 4.1

b/ (10 *dm®*mol~1) 3.2 1.7 1.0 5.0

Which gas is expected to have the highest critical temperature?

A. Xe
B. Ne
C.Kr

D. Ar.

Answer: C

° Watch Video Solution

True Or False Type Question

1. The mass of a gas does not depend upon its temperature or pressure.

° Watch Video Solution



https://dl.doubtnut.com/l/_HsGJbyxQoJvF
https://dl.doubtnut.com/l/_LoIjMY0oVfNf
https://dl.doubtnut.com/l/_XrZxjMxRP0tE

2. The column of mercury in a barometer is 76mm of Hg. Calculate the
atmospheric pressure if the density of mercury = 13600kgm -3 . (Take

g=10ms -2 )

o Watch Video Solution

3.The Sl unit of pressure is pascal and one pascal is equal to 1 Nm ~ 2

o Watch Video Solution

4. The density of a gas depends up on its molar mass, pressure and

temperature

o Watch Video Solution

5. Temperature on Kelvin scale = Temperature on Celsius scale + 273.15.

o Watch Video Solution



https://dl.doubtnut.com/l/_XrZxjMxRP0tE
https://dl.doubtnut.com/l/_xm8LuoBvdC47
https://dl.doubtnut.com/l/_iBT0WvkR7i3k
https://dl.doubtnut.com/l/_JTHJXVEk4ezD

6. The partial pressure exerted by the water vapors is called

o Watch Video Solution

7. Two gases can mix up together even against gravity.

o Watch Video Solution

8.The rate of diffusion of a gas is proportional to:

o Watch Video Solution

9. Effusion is a particular case of diffusion.

o Watch Video Solution

10. Molecular collisions are perfectly elastic.


https://dl.doubtnut.com/l/_9DlTho7FQM71
https://dl.doubtnut.com/l/_GJNfUA6bX85z
https://dl.doubtnut.com/l/_Rv4UXlIvhqh3
https://dl.doubtnut.com/l/_PD0Dl0ly8iBL
https://dl.doubtnut.com/l/_cRq5yH2amxGI

° Watch Video Solution

11. At absolute zero, the molecules of a gas come at perfect rest.

° Watch Video Solution

12. Kinetic energy of electron in nth orbit is given by

° Watch Video Solution

13. The RMS velocity of the molecules of a gas is greater than the most

probable velocity at the same temperature.

° Watch Video Solution

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

° Watch Video Solution



https://dl.doubtnut.com/l/_cRq5yH2amxGI
https://dl.doubtnut.com/l/_lLLJm8fPRiHh
https://dl.doubtnut.com/l/_BSkmANKyuxQM
https://dl.doubtnut.com/l/_O2lgnQywuswB
https://dl.doubtnut.com/l/_MFBIzMe0pZLP

15. The constant a in van der Waals' equation can be regarded as a

measure of intermolecular forces in a real gas.

° Watch Video Solution

Fill In The Blanks Type Questions

1. The pressure of a gas is due to ... exerted by its molecules per ...

of the walls of the container.

° Watch Video Solution

2.The region above mercury in a barometer consists of ...

° Watch Video Solution



https://dl.doubtnut.com/l/_MFBIzMe0pZLP
https://dl.doubtnut.com/l/_ljOl7AVIAWQK
https://dl.doubtnut.com/l/_dB0WdrYrAcpJ
https://dl.doubtnut.com/l/_SVkrQps5gObx

3. At constant pressure, the volume of a given mass of a gas ........ by 1/273

of its volume at .......... for each one degree rise in temperature.

° Watch Video Solution

4. At STP, 224 L of a gas contain ... molecules.

° Watch Video Solution

5.When pressure is expressed in dynes and volume in ¢m? the value of R

[L— .

° Watch Video Solution

6. The .. of a gas is a measure of the average kinetic energy of its

molecules.

° Watch Video Solution



https://dl.doubtnut.com/l/_f5tc0pUhKV1Q
https://dl.doubtnut.com/l/_uRIFSg8zEOu7
https://dl.doubtnut.com/l/_c4mF0UaHOzxm
https://dl.doubtnut.com/l/_Wvv4zFFk0vTX

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

o Watch Video Solution

8.The units of constant b used in van der Waals' equation are ... .

o Watch Video Solution

9. Solids possess a ........ range order while liquids possess a ... range

order.

o Watch Video Solution

10. The compressibility of a liquid is much ......... as compared to that of a

gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_Wvv4zFFk0vTX
https://dl.doubtnut.com/l/_ls6g5TQJmcWM
https://dl.doubtnut.com/l/_ek2sUelwdAum
https://dl.doubtnut.com/l/_G2VgxES48kJT
https://dl.doubtnut.com/l/_IJROStbNE4QG

Assertion Reason Type Questions

1. Assertion (A) Three states of matter are the result of balance between

intermolecular forces and thermal energy of the molecules.
Reason (R) Intermolecular forces tend to keep the molecules together but
thermal energy of molecules tends to keep tham apart.
A.If both Assertion and Reason are CORRECT and Reason is the
CORRECT explanation of the Assertion.
B. If both Assertion and Reason are CORRECT but Reason is not the
CORRECT explanation of the Assertion.
C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_IJROStbNE4QG
https://dl.doubtnut.com/l/_ydId74uQE3RJ

2. Assertion : Solids possess a rigid structure whereas liquids possess a

non-rigid structure.

Reason : In solids, the intermolecular distances are much smaller than

those in liquids.

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: b

o Watch Video Solution



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

3. Assertion : At constant pressure, the volume of a given mass of a gas is

inversely proportional to its absolute temperature.

Reason : At absolute zero, the volume of a gas reduces to zero.

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: d

o Watch Video Solution

4. Gases deviate from the ideal gas behaviour because their molecules


https://dl.doubtnut.com/l/_qC3xwsisy3Hq
https://dl.doubtnut.com/l/_bpR34FkgtlM3

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: c

o Watch Video Solution

5. Assertion : The drop of a liquid is always spherical or nearly spherical.

Reason : Water is not a viscous liquid.

A.If both Assertion and Reason are CORRECT and Reason is the

CORRECT explanation of the Assertion.


https://dl.doubtnut.com/l/_bpR34FkgtlM3
https://dl.doubtnut.com/l/_c0oepTfVMvsx

B. If both Assertion and Reason are CORRECT but Reason is not the

CORRECT explanation of the Assertion.

C. If Assertion is CORRECT but Reason is INCORRECT.

D. If Assertion is INCORRECT but Reason is CORRECT.

Answer: b

o Watch Video Solution

Numerical Problems

1. Isotherms of carbon dioxide at various temperatures are repersented in

figure. Answer the following questions based on this figures.


https://dl.doubtnut.com/l/_c0oepTfVMvsx
https://dl.doubtnut.com/l/_PmkkF3xb7meA

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
7,7

(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/_PmkkF3xb7meA

2. The volume of an air bubblebecomes three times as it rises from the
bootom of a lake to its surface. Assuming temperature to be constant
and atmospheric pressure to be 75 cm of Hg and the density of water to

be 1/10 of the density of the mercury, the depth of the lake is

o Watch Video Solution

3. At S.T.P. a mixture of 280 mL of CH, and 140 mL of H, is completely
burnt. Calculate the required volume of oxygen and weight of water

formed, assuming that whole of the steam condenses to water.

o Watch Video Solution

4. Calculate the pressure exerted by 0.250 moles of carbon dioxide in
0.275 litres at 100° C' and compare this value with that expected for an
ideal gas.

(Given : a = 3.59L? atm mol 2, b = 0.0427Lmol ')

| o Wik L\ dana C Al ikl an



https://dl.doubtnut.com/l/_VqDDKgs3iJgd
https://dl.doubtnut.com/l/_CRYqlADMfVf9
https://dl.doubtnut.com/l/_LuHsRZy60dJp
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5. Calculate the relative rates of diffusion of °UF; and *8UF; in

gaseous form (F=19).

° Watch Video Solution

6. 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

7. 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?

° Watch Video Solution



https://dl.doubtnut.com/l/_LuHsRZy60dJp
https://dl.doubtnut.com/l/_oxjaCdx7z2Ko
https://dl.doubtnut.com/l/_FXyuTR6JHHcG
https://dl.doubtnut.com/l/_XvDePKjyd7Mk

8. What will be the density of carbon dioxide at 100° C' and 800 mm Hg

pressure ?

° Watch Video Solution

9. A gas occupies 300.0 mL at 27° C' and 730 mm pressure. What would be

its volume at standard temperature and pressure (S.T.P.) ?

° Watch Video Solution

10. A certain quantity of a gas occupies 300 mL when collected over water
at 25° C' and 745 mm pressure. It occupied 182.6 mL in dry state at S.T.P.

Find the vapour pressure of water at 25° C.

° Watch Video Solution



https://dl.doubtnut.com/l/_XvDePKjyd7Mk
https://dl.doubtnut.com/l/_Ygl8Vn3eqArl
https://dl.doubtnut.com/l/_puMvCbkHNcMa
https://dl.doubtnut.com/l/_ZRvprzby2zcr

11. A gas bulb of 1 litre capacity contains 2.0 x 10*! molecules of nitrogen
exerting a pressure of 7.57 x 103 Nm ~2 . Calculate the root mean square
speed and the temperature of gas molecules. If the ratio of most
probable speed to the root mean square speed is 0.82, calculate the most

probable speed for the molecules at this temperature.

o Watch Video Solution

12. In a Victor Meyer's determination, 0.23 g of a volatile substance
displaced air which measured 112 mL at S.T.P. Calculate the vapour density

and molecular weight of the substance (1 litre of H, at S.T.P. weighs 0.09

g).

o Watch Video Solution

13. At room temperature, ammonia gas at 1 atm pressure and hydrogen
chloride gas at P atm pressure are allowed to effuse through identical pin

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


https://dl.doubtnut.com/l/_aGj2KuDuN3pk
https://dl.doubtnut.com/l/_eTfnYn3dyQWA
https://dl.doubtnut.com/l/_OYbR3Z9YRwKc

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

14. An open vessel contains air at 27° C. To what temperature should the
vessel be heated so that the number of molecules in the vessel decreases

by 25% ? (Neglect the expansion of the container).

° Watch Video Solution

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

of methane at 27° C.

° Watch Video Solution



https://dl.doubtnut.com/l/_OYbR3Z9YRwKc
https://dl.doubtnut.com/l/_1zk4zNJGPWgE
https://dl.doubtnut.com/l/_vHOaLjHnblu3

16. 3 moles of a gas are present in a vessel at a temperature of 27°C.
What will be the value of R, the gas constant, in terms of the kinetic

energy of the molecules of the gas ?

° Watch Video Solution

17.1470cm? of a gas is collected over water at 303 K and 74.4 cm of Hg. If
the gas weighs 1.98 g and vapour pressure of water at 30° C' is 3.2 cm of

Hg, calculate the molecular weight of the gas.

° Watch Video Solution

18. A certain gas occupies 0.418 litres at 27° C and 740 mm Hg.

What is the volume at S.T.P. ?

° Watch Video Solution



https://dl.doubtnut.com/l/_elJqBNMsLZSV
https://dl.doubtnut.com/l/_y7NFMJHPeLPg
https://dl.doubtnut.com/l/_5ncZXboFE1Hf

19. A certain gas occupies 0.418 litres at 27° C and 740 mm Hg.

If the same gas weighs 3.00 g, what is its molecular weight?

° Watch Video Solution

20. A certain gas occupies 0.418 litres at 27° C and 740 mm of Hg.
If we increase the weight of the gas to 7.5 g in the same vessel and the

temperature is changed to 280 K, what would be its pressure ?

° Watch Video Solution

Ncert Text Book Exercises With Hints And Solutions

1. What will be the minimum pressure required to compress 500dm?® of air

at 1bar to 200 dm? temperature remaining constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_9valf9e344n5
https://dl.doubtnut.com/l/_teiLSjofw7UW
https://dl.doubtnut.com/l/_spK6ac9rxWZX
https://dl.doubtnut.com/l/_YR58TfHyynvc

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?

o Watch Video Solution

3. Using the equation of state pV=nRT, show that at a given temperature

density of a gas is proportional to gas pressure p.

o Watch Video Solution

4.At 0° C, the density of a certain oxide of a gas at 2 bar is same as that

of dinitrogen at 5 bar. What is the molecular mass of the oxide?

o Watch Video Solution

5.Pressure of 1 g of an ideal gas A at 27° C'is found to be 2 bar. When 2 g

of another ideal gas B is introduced in the same flask at same


https://dl.doubtnut.com/l/_YR58TfHyynvc
https://dl.doubtnut.com/l/_c2Ic1HJQReLO
https://dl.doubtnut.com/l/_b2759lRaWEnN
https://dl.doubtnut.com/l/_i7WiESChZwaC

temperature the pressure becomes 3 bar. Find a relationship between

their molecular masses.

o Watch Video Solution

6. 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 ? .

o Watch Video Solution

7.What will be the pressure exerted by a mixture of 3.2 g of methane and

4.4 g of carbon dioxide contained in a 9 dm? flask at 27°C' ?

o Watch Video Solution

8. What will be the pressure of the gaseous mixture when 0.5 L of Hj at

0.8 bar and 2.0 L of dioxygen at 0.7 bar are introduced in a 1L vessel at


https://dl.doubtnut.com/l/_i7WiESChZwaC
https://dl.doubtnut.com/l/_bs64XvKNxNCP
https://dl.doubtnut.com/l/_2N5nSREqnNT9
https://dl.doubtnut.com/l/_56Oe4zITQmSL

27°C?

° Watch Video Solution

9. Density of a gas is found to be 5.46g /dms at 27° C at 2 bar pressure.

What will be its density at STP?

° Watch Video Solution

10. 34 . 05 mL of phosphorus vapours weigh 0.0625 g at 546.° C and 0.1

bar pressure . What is the molart mass of phosphorus ?

° Watch Video Solution

11. A student forgot to add the reaction mixture to the round bottomed
flask at 27° C' but instead he/she placed the flask on the flame. After a

lapse of time, he realized his mistake, and using a pyrometer he found the


https://dl.doubtnut.com/l/_56Oe4zITQmSL
https://dl.doubtnut.com/l/_TOrG8BEfkGNl
https://dl.doubtnut.com/l/_H9aDfm6xCrI8
https://dl.doubtnut.com/l/_hfIBoQdHbQRy

temperature of the flask was 477°C. What fraction of air would have

been expelled out?

° Watch Video Solution

12. Calculate the temperature of 4.0 mol of a gas occupying 5 dm? at 3.32

bar (R = 0.083 bar dm®K ~'mol ).

° Watch Video Solution

13. calculte the total number of electrons present 1.4 g of dinitrogen gas.

° Watch Video Solution

14. How much time would it take to distribute one Avogadro number of

wheat grains, if 10'° grains are distributed each second ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hfIBoQdHbQRy
https://dl.doubtnut.com/l/_P7DUGjA7fRKr
https://dl.doubtnut.com/l/_u2vw7IK2hwuZ
https://dl.doubtnut.com/l/_6ZSEjKeSAVTG
https://dl.doubtnut.com/l/_xrys8fUziUPW

15. Calculate the total pressure in a mixture of 8 g of dioxygen and 4 g of
dihydrogen confined in a vessel of 1 dm® at 27°C. R =0.083 bar

dm3K ~'mol 1.

o Watch Video Solution

16. Pay load is defined as the difference between the mass of displaced air
and the mass of the balloon Calculate the pay-load when a balloon of
radius 10m mass 100kg is filled with helium at 1.66 bar at 27° C' (Density

of air = 1.2k:gm_3 and R = 0.083 bar dm 3 K "'mol 1.

o Watch Video Solution

17. Calculate the volume occupied by 8.8 g of CO, at 31.1°C and 1 bar

pressure. R= 0.083 bar L K ~'mol ~1.

o Watch Video Solution



https://dl.doubtnut.com/l/_xrys8fUziUPW
https://dl.doubtnut.com/l/_aJkEOKtFxT6c
https://dl.doubtnut.com/l/_XiyZsY6kCdAT
https://dl.doubtnut.com/l/_TIKGgUDYzYVa

18. 29 g of a gas at 95°C occupied the same volume as 0.184 g of
dihydrogen at 17° C, at the same pressure. What is the molar mass of the

gas?

° Watch Video Solution

19. A mixture of dihydrogen and dioxygen at one bar pressure contains
20% by weight of dihydrogen . What would be the partial pressure of

dihydrogen in bar ?

° Watch Video Solution

20. What would be the SI unit for the quantity PV?T? /n?

° Watch Video Solution

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

temperature?


https://dl.doubtnut.com/l/_TIKGgUDYzYVa
https://dl.doubtnut.com/l/_U7K8YjgvHeMs
https://dl.doubtnut.com/l/_1BZd4LjG3tnj
https://dl.doubtnut.com/l/_YsPkF4CEPcxO

° Watch Video Solution

22, Critical temperature for carbon dioxide and methane are 31.1°C and
—81.9° C respectively. Which of these has stronger intermolecular forces

and why?

° Watch Video Solution

23. Explain the physical significance of van der Waals parameters.

° Watch Video Solution



https://dl.doubtnut.com/l/_YsPkF4CEPcxO
https://dl.doubtnut.com/l/_SrawO4MXHtUV
https://dl.doubtnut.com/l/_B1BhOVEDlnWE

