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1. Two closed vessels of equal volume

containing air at pressure P; and temperature


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bRoffh5CF3ca

T, are connected to each other through a
narrow tube. If the temperature in one of the
vessels is now maintained at 77 and that in
the other at 75, what will be the pressure in

the vessels?

Answer: B

| 8


https://dl.doubtnut.com/l/_bRoffh5CF3ca

2. If Z is a compressibility factor, van der

Waals' equation at low pressure can be

written as
az—1+ 2L
pb
B.Z—=1— —
VRT
b
cZ7=1- 2
RT
pb
D.Z =14+ —
+ RT
Answer: B

[ 1


https://dl.doubtnut.com/l/_bRoffh5CF3ca
https://dl.doubtnut.com/l/_pus9zw0aAE0D

I 0 Watch Video Solution

3. For gaseous state, if most probable speed is
denoted by C* average speed by C' and root
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 =1.128:1.225:1

CC*:C:C =1:1.128:1.225

D.C*:C:C =1:1.225:1.128


https://dl.doubtnut.com/l/_pus9zw0aAE0D
https://dl.doubtnut.com/l/_RnemvZQKzBeI

Answer: C

o Watch Video Solution

4. For one mole of a van der Waals' gas when
b=0 and T = 300K, the pVvsl/V plot is

shown below. The value of the vander Waals'


https://dl.doubtnut.com/l/_RnemvZQKzBeI
https://dl.doubtnut.com/l/_BckozvOsQc19
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https://dl.doubtnut.com/l/_BckozvOsQc19

Answer: C

o Watch Video Solution

5. The term that corrects for the attractive
forces present in a real gas in the van der
Waal's equation is

A.nb

B.n’a/V?

C.—(n’a/V?)

D. —nb


https://dl.doubtnut.com/l/_BckozvOsQc19
https://dl.doubtnut.com/l/_9uT9hWVfdZ6H

Answer: B

o Watch Video Solution

6. The given graph represents the variations of
compressibility factor Z = PV /nRT vs P for

three real gases A, B, and C.

A
Ideal gas

P (atm) —>

Identify the incorrect statements.


https://dl.doubtnut.com/l/_9uT9hWVfdZ6H
https://dl.doubtnut.com/l/_bxrEb276WQHH

A.For the gas A,a=0 and its

dependence on pis linear at all pressure

B. For the gas B, b = 0 and its dependence

on pis linear at all pressure

C. For the gas C which is typical real gas

for which neither a nor b= 0. By

knowing the minima and the point of

intersection, with Z = 1, a and b can be

calculated


https://dl.doubtnut.com/l/_bxrEb276WQHH

D. At high pressure, the slope is positive for

all real gases

Answer: B

o Watch Video Solution

7. For a monatomic gas, kinetic energy = F.

The relation with rms velocity is

OF 1/2
au— (27
m

3E 1/2


https://dl.doubtnut.com/l/_bxrEb276WQHH
https://dl.doubtnut.com/l/_1zl5qBYEwNq4

[\

(E >1/2
Cu=|——
m
o E 1/2
7\ 3m

Answer: A

o Watch Video Solution

8. Positive deviation from ideal behaviour

takes place because of

A. molecular interaction between atom and

pV /nRT > 1


https://dl.doubtnut.com/l/_1zl5qBYEwNq4
https://dl.doubtnut.com/l/_leasCclPfTw5

B. molecular interaction between atom and

pV /nRT < 1
C. finite size of atoms and pV /nRT > 1

D. finite size of atoms and pV' /nRT < 1

Answer: A

o Watch Video Solution

9. Which of the following volume-temperature

(V — I) plots represents the behaviour of


https://dl.doubtnut.com/l/_leasCclPfTw5
https://dl.doubtnut.com/l/_sIJ2NHjBfMyL

lmole of an ideal

pressure?
L) (38.8L,
373K)
(224L,
273K)

(b VL) (286L,
(2041, 3730
273 K)

B . T(K)

©) V(L) (30.6L,
373K)
(224L‘
273K)
o
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Answer: C

gas at the atmospheric

° Watch Video Solution



https://dl.doubtnut.com/l/_sIJ2NHjBfMyL

10. The root mean square velocity of an ideal

gas to constant pressure varies with density (
d) as

A.d*

B.d

C.vd

D.1/+/d

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_sIJ2NHjBfMyL
https://dl.doubtnut.com/l/_gE0G5noto4jz

11. The compressibility of a gas is less than

unity at ST P, therefore,

AV, > 224L

B. Vin < 22.4L

C.Vin = 224L

D.V,, = 44.8L

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gE0G5noto4jz
https://dl.doubtnut.com/l/_l1eAy7S2v59U

12. The rms velocity of hydrogen is /7 times
the rms velocity of nitrogen. If T' is the
temperature of the gas, then

B.T(H,) > T(Ny)

C.T(H,) < T(N)

D.T(H,) = +/TT(NNy)

Answer: C

o Watch Video Solution



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

13. A gas will approach ideal behaviour at

A. low temperature and low pressure

B. low temperature and high pressure

C. high temperature and low pressure

D. high temperature and high pressure

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_bKyYU7miP3WX

14. According to Graham's law, at a given
temperature, the ratio of the rates of diffusion

r4 /7 of gases A and B is given by

>
N\
SIS
N————
N\
ok
N——
N =

N =

(@)
Z~ N ~ N~/
IE
SN——
N\
e
N—— ——— ~—
N | =

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_m5A0kGKTm6eU

15. The compressibility factor for an ideal gas

IS

A. 1.5

B.1.0

C.2.0

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_m5A0kGKTm6eU
https://dl.doubtnut.com/l/_q8yFFlmPMeBJ

16. The ratio between the root mean square

speed of H, at 50K and that of O, at 800K is

A4

B.2

=] =

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_QYK2fb1WrJcK
https://dl.doubtnut.com/l/_ToAEKOTlnEl2

17. Equal weights of ethane and hydrogen are
mixed in an empty container at 25°C. The
fraction of the total pressure exerted by
hydrogen is

A l:2

B.1:1

C.1:16

D.15:16

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ToAEKOTlnEl2

18. At constant volume, for a fixed nhumber of

moles of a gas, the pressure of the gas

increases with the rise in temperature due to

A. increase in average molecular speed

B.increase rate of collisions amongst

molecules

C. increase in molecular attraction

D. decrease in mean free path

Answer: A


https://dl.doubtnut.com/l/_ToAEKOTlnEl2
https://dl.doubtnut.com/l/_oBvuTjcj7Nc5

° Watch Video Solution

19. According to kinetic theory of gases, for a

datomic molecule.

A.the pressure exerted by the gas is

proportional to mean velociyt of the

molecule

B.the pressure exerted by the gas is

proportional to the root mean velocity

of the molecule


https://dl.doubtnut.com/l/_oBvuTjcj7Nc5
https://dl.doubtnut.com/l/_AxuHZQgQVNf6

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 proportinal to the

absolute temperature

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AxuHZQgQVNf6

20.The rate of diffusion of methane at a given

temperature is twice that of a gas X. The

molecular weight of X is

A. 64

B.32

C.4

D.8

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_IMcDdsMcn7vb

21. The density of neon will be highest at

A.STP

B.0°C, 2 atm

C.273°C, 1 atm

D. 273° C, 2atm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vYKg7MZDb0BX

22. The value of van der Waals constant a for
the gases O, Ny, NH3, and CH, are 1.360,
1.390, 4.170, and  2.253L%atmmol 2,
respectively. The gas which can most easily be
liquefied is

A. O,

B. N,

C. NH,

D.CH,

Answer: C


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

° Watch Video Solution

23. 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. at the centre of the tube

B. near the hydrogen chloride bottle

C. near the ammonia bottle


https://dl.doubtnut.com/l/_EYtWfytVPuVX
https://dl.doubtnut.com/l/_pja50lek99Qt

D. throughout the length of the tube

Answer: B

° Watch Video Solution

24. In van der Waals equation of state for a
non-ideal gas , the term that accounts for
intermolecular forces is

A.(V =)

B. RT


https://dl.doubtnut.com/l/_pja50lek99Qt
https://dl.doubtnut.com/l/_jAezQwZ9dAXy

Answer: C

o Watch Video Solution

25. The average veloctiy of an ideal gas
molecule at 27°C is 0.3ms . The average

velocity at 927° C will be

A.0.6m /s


https://dl.doubtnut.com/l/_jAezQwZ9dAXy
https://dl.doubtnut.com/l/_MvrQeGKHWT45

B.0.3m /s
C.0.9m /s

D.3.0m /s

Answer: A

o Watch Video Solution

26. The rate of diffusion of a gas is

A. direction proportional to its density


https://dl.doubtnut.com/l/_MvrQeGKHWT45
https://dl.doubtnut.com/l/_8rReswCaih2l

B. directly proportional to its molecular

weight

C.directly proportinal to the square root

of its molecular weight

D.inversely proportional to the square

root of its molecular weight

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8rReswCaih2l

27. 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

>

o
O| = O~ N+

0

o
| =
5|5

Answer: B

‘ o Wiadk hh \iAAaA CAaliikianm



https://dl.doubtnut.com/l/_Omt1MTU8CYfE
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28. When an ideal gas undergoes unrestrained

expansion, no cooling occurs because the

molecules

A. are above the inversion temperature

B. exert no attractive forces on each other

C. do work equal to loss in kinetic energy

D. collide without loss of energy

Answer: B

| s ]


https://dl.doubtnut.com/l/_Omt1MTU8CYfE
https://dl.doubtnut.com/l/_E9tI6DiAyjCX

| ¥ Watch Video Solution

29. A helium atom is two times heavier than a
hydrogen molecule. At 298K, 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



https://dl.doubtnut.com/l/_E9tI6DiAyjCX
https://dl.doubtnut.com/l/_zWXbRh3SR6nl

\ o Watch Video Solution

30. Equal weights of methane and oxygen are
mixed in an empty container at 25°C. The
fraction of the total pressure exerted by

oxygen Is

X 273298

Wl Wl o~ W


https://dl.doubtnut.com/l/_zWXbRh3SR6nl
https://dl.doubtnut.com/l/_P2rvreFau3E1

Answer: A

o Watch Video Solution

31. The temperature at which a real gas obeys
the ideal gas laws over a wide range of
pressure is called

A. critical temperature

B. Boyle temperature

C. inversion temperature

D. reduced temperature


https://dl.doubtnut.com/l/_P2rvreFau3E1
https://dl.doubtnut.com/l/_fyLqFGWIfyT3

Answer: B

o Watch Video Solution

32. The ratio of root mean square velocity of

average velocity of a gas molecule at a

particular temperture is

A.1.085:1

B.1:1.086

C.2:1.086

D.1.086: 2


https://dl.doubtnut.com/l/_fyLqFGWIfyT3
https://dl.doubtnut.com/l/_SMfQIEoImrWj

Answer: A

o Watch Video Solution

33. One mole of a monoatomic real gas
satisfies the equation p(V — b) = RT where
b is a constant. The relationship of interatomic
potential V(r) and interatomic distance r for

gas is given by

vin)
@) Op—7
/
A.


https://dl.doubtnut.com/l/_SMfQIEoImrWj
https://dl.doubtnut.com/l/_OURXheaSGRBQ

Answer: C

o Watch Video Solution

34. According to kinetic theory of gases:


https://dl.doubtnut.com/l/_OURXheaSGRBQ
https://dl.doubtnut.com/l/_9Db2A3oqu6FN

A. collisions are always elastic

B. heavier molecules transfer more

momentum to the wall of the container

C.only a small number of molecules have

very high velocity

D. between collisions, the molecules move

in straight lines with constant velocities

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_9Db2A3oqu6FN
https://dl.doubtnut.com/l/_QGkR6coceE3Q

35. A gas described by van der Waals equation

A. behaves similar to an ideal gas in the

limit of large molar volumes

B. behaves similar to an ideal gas in the

limit of large pressures

C.is characterised by van der Waals'

coefficients that are dependent on the

idenitty of the gas but are independent

of the temperature


https://dl.doubtnut.com/l/_QGkR6coceE3Q

D. has the pressure that is lower than the

pressure exerted by the same gas

behaving ideally

Answer: A::C

o Watch Video Solution

36. If a gas expended at constant temperature

A. the pressure decreases


https://dl.doubtnut.com/l/_QGkR6coceE3Q
https://dl.doubtnut.com/l/_G29BzkgIMQLW

B.the kinetic energy of the molecules

remains the same

C.the kinetic energy of the molecules

decreases

D.the number of molecules of the gas

Increases

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_G29BzkgIMQLW

37. Assertion: The pressure of a fixed amount
of an ideal gas is proportional to its
temperature.

Reason: The Frequency of collisions and their
impact both increase in proportion of the

square root of temperature.

A. Statement | is true: Statement Il is true,

Statement Il is the correct explanation of

Statement I.


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

B. Statement | is true, Statement Il is true,

Statement Il is not the correct

explanation of Statement I.

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: D

° Watch Video Solution



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

38. Assertion: The value of van der Waals
constant a is larger for ammonia than for

nitrogen.

Reason: Hydrogen bonding is present in

ammonia.

A. Statement | is true: Statement Il is true,

Statement Il is the correct explanation of

Statement |I.

B. Statement | is true, Statement Il is true,

Statement Il is not the correct


https://dl.doubtnut.com/l/_nMCfPzilLwm3

explanation of Statement I.

C. Statement | is true, Statement Il is false.

D. Statement | is false, Statement Il is true.

Answer: A

o Watch Video Solution

39. X and Y are two volatile liquids with
molar weights of 10gmol ' and 40gmol !
respectively. Two cotton plugs, one soaked in

X and the other soaked in Y, are


https://dl.doubtnut.com/l/_nMCfPzilLwm3
https://dl.doubtnut.com/l/_rlYe0pLglLHR

simultaneously placed at the ends of a tube of
length L = 24 cm, as shown in the figure.

The tube is filled with an inert gas at 1 atm
pressure and a temperature of 300K. Vapours
of X and Y react to form a product whichh is
first observed at a distance dcm from the plug
soaked in X.

Take X and Y to have equal molecular
diameters and assume ideal behaviour for the

inert gas and two vapours.

L =24cm

d Initial formation Cotton wool
of the product  soakedinY

Cotton wool
soaked in X


https://dl.doubtnut.com/l/_rlYe0pLglLHR

The experimental value of d is found to be

smaller than the estimate obtained using

Graham's law. This is due to

A.larger mena free path for X as a

compared of that of Y

B.larger mean free path for Y as

compared to that of X

C.increased collision frequency of Y with

the inert gas as compared to that of X

with the inert gas


https://dl.doubtnut.com/l/_rlYe0pLglLHR

D. increased collision frequency of X with

the inert gas as compared to that of Y

with the inert gas

Answer: D

o Watch Video Solution

40. X and Y are two volatile liquids with
molar weights of 10gmol ' and 40gmol !
respectively. Two cotton plugs, one soaked in

X and the other soaked in Y, are


https://dl.doubtnut.com/l/_rlYe0pLglLHR
https://dl.doubtnut.com/l/_ohv06WoBvCbS

simultaneously placed at the ends of a tube of
length L = 24 cm, as shown in the figure.

The tube is filled with an inert gas at 1 atm
pressure and a temperature of 300K. Vapours
of X and Y react to form a product whichh is
first observed at a distance dcm from the plug
soaked in X.

Take X and Y to have equal molecular
diameters and assume ideal behaviour for the

inert gas and two vapours.

L =24cm

<
¢

.

d Initial formation  Cotton wool
of the product  soakedinY

Cotton wool
soaked in X


https://dl.doubtnut.com/l/_ohv06WoBvCbS

The value of d in cm (shown in figure), as

estimated from Graham's law, is

A.8

B.12

C.16

D. 20

Answer: C

0 Watch Video Solution



https://dl.doubtnut.com/l/_ohv06WoBvCbS

41. The absolute temperature of an ideal gas
is.... to/than the average kinetic energy of the

gas molecules.

o Watch Video Solution

42, 8g each of oxygen and hydrogen at 27°C

will have the total kinetic energy in the ratio of

o Watch Video Solution



https://dl.doubtnut.com/l/_cRI1YwboM0oC
https://dl.doubtnut.com/l/_kQFJwf4PMJ8M
https://dl.doubtnut.com/l/_NEE9lG5ETzao

43. The value of PV for 5.6L of an ideal gas is

......... RT at NTP.

o Watch Video Solution

44, The rate of diffusion

root of molecular mass.

of a gas

And square

o Watch Video Solution



https://dl.doubtnut.com/l/_NEE9lG5ETzao
https://dl.doubtnut.com/l/_RpaKaDyyVNly

45.Cp — Oy for an ideal gas is....ccc... :

o Watch Video Solution

46. The total energy of 1mol of an ideal

monatomic gas at 27° C'is........

° Watch Video Solution

47. A mixture of ideal gases is cooled up to

liquid helium temperature (4.22K) to form an


https://dl.doubtnut.com/l/_rMc3gQYZjGtD
https://dl.doubtnut.com/l/_SULccb0yhGrL
https://dl.doubtnut.com/l/_VyTZ9rf0z3m0

ideal solution. Is this statement true or false?

Justify your answer in not more than two lines.

° Watch Video Solution

48. In the van der Waals equation

n’a B
P—I—W (V —nb) = nRT

the constant a reflects the actual volume of

the gas molecules.

° Watch Video Solution



https://dl.doubtnut.com/l/_VyTZ9rf0z3m0
https://dl.doubtnut.com/l/_kvAcpXP3pwi3

49. A gas in a closed container will exert much
higher pressure due to gravity at the bottom

than at the top.

o Watch Video Solution

50. Kinetic energy of a molecule is zero at 0°C

o Watch Video Solution



https://dl.doubtnut.com/l/_XeamTvYCks7V
https://dl.doubtnut.com/l/_TkwR9hSnRJ27

51. The diffusion coefficient of an ideal gas is
proportional to its mean free path and mean
speed. The absolute temperature of an ideal
gas is increased 4 times and its pressure is
increased 2 times.As a result, the diffusion
coefficient of this gas increases x times. The

value of z is........

o Watch Video Solution



https://dl.doubtnut.com/l/_hKeRN4d10v9n

52. A closed vessel with rigid walls contains 1
mole of .3;’8 U and 1 mole of air at 298K.
Considering complete decay of .53°U to
206 Pbthe ratio of the final pressure to the

initial pressure of the system at 298K is

o Watch Video Solution

53. If the value of Avogadro numberis
6.023 x 10**mol ! and the vaueof Boltzmann

constant is 1.380 x 10" 23JK !, then the


https://dl.doubtnut.com/l/_Md91haSZTGlS
https://dl.doubtnut.com/l/_AzIY3ghdYCbD

number of significant digits in the calculated

value of the universal gas constant is

o Watch Video Solution

54. To an evacuated vessel with movable
piston under external pressure of 1 atm 0.
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 .

| e |


https://dl.doubtnut.com/l/_AzIY3ghdYCbD
https://dl.doubtnut.com/l/_RuxnV8q670zM

& Watch Video Solution I

55. At 400K the root mean square (rms) speed
of a gas x (mol. wt. =40) is equal to the most
probable speed of gas y at 60K Find the

molecular weight of gas y .

° Watch Video Solution

56. The average velocity of gas molecules is
400ms . Calculate their rms velocity at the

same temperature.


https://dl.doubtnut.com/l/_RuxnV8q670zM
https://dl.doubtnut.com/l/_OQrliK4mGBG9
https://dl.doubtnut.com/l/_BemjtVldzXIS

O Watch Video Solution

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

(a) Determine (z) molecular weight, (22) molar
volume (2i2) compression factor(Z) of the
vapour, and (zv) which forces among the gas
molecules are dominating, the attractive or

the repulsive?


https://dl.doubtnut.com/l/_BemjtVldzXIS
https://dl.doubtnut.com/l/_bRZd6U908dHM

(b) If the vapour behaves ideally at 1000k,
determine the average translational kinetic

energy of a molecule.

° Watch Video Solution

58. The compressibility factor for definite
amount of van der Waals' gas at 0°C and
100atm is found to be 0.5. Assuming the
volume of gas molecules negligible, the van

der Waals' constant a for gas is

° Watch Video Solution



https://dl.doubtnut.com/l/_bRZd6U908dHM
https://dl.doubtnut.com/l/_RNC4KthM67hJ

59. Calculate the pressure exerted by one mole
of CO, gas at 273K van der Waals constant
a = 3.592dm’atmmol "%, Assume that the
volume occupied by CO,; molecules is

negligible.

o Watch Video Solution

60. (a) One mole of nitrogen gas at 0.8atm
takes 38s to diffuse through a pinhole,

whereas one mole of an unknown compound


https://dl.doubtnut.com/l/_RNC4KthM67hJ
https://dl.doubtnut.com/l/_kcOS7QqffDqV
https://dl.doubtnut.com/l/_1WtLqHeQ9eWU

of xenon with fluorine at 1.6atm takes 57s to
diffuse through the same hole. Calculate the
molecular formula to the compound.

(b) The pressure exerted by 12g of an ideal gas
at temperature t°C' in a vessel of volume
Viitre is latm. When the temperature is
increased by 10°C' at the same volume, the
pressure increases by 10%. Calculate the
temperature ¢ and volume V. (Molecular

weight of the gas is 120.)

O Watch Video Solution



https://dl.doubtnut.com/l/_1WtLqHeQ9eWU
https://dl.doubtnut.com/l/_frbDq6eeGqkQ

61. Using van der Waals equation, calculate the
constant a when 2mol of a gas confined in a
4L flasks exerts a pressure of 11.0atm at a
temperature of 300K. The value of b is

0.05Lmol .

o Watch Video Solution

62. An evacuated glass vessel weighs 50.0g
when empty, 148.0g when filled with a liquid of

density 0.98gmL !, and 50.5¢ when filled


https://dl.doubtnut.com/l/_frbDq6eeGqkQ
https://dl.doubtnut.com/l/_rMWLcYUPuEtH

with an ideal gas at 760mmHg at 300K.

Determine the molar mass of the gas.

° Watch Video Solution

63. 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?

Justify your answer in not more than two lines.

o Watch Video Solution



https://dl.doubtnut.com/l/_rMWLcYUPuEtH
https://dl.doubtnut.com/l/_L0a2Sguy3PCg

64. The composition of the equilibrium
mixture (Cly lea 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



https://dl.doubtnut.com/l/_88j7DaJojRjr
https://dl.doubtnut.com/l/_xA4dndR12FmE

65. 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 CO5 and H50. Assuming ideal

gas behaviour, calculate the mole fractions of

C9H, and CyHg in the mixture.

o Watch Video Solution

66. 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.


https://dl.doubtnut.com/l/_xA4dndR12FmE
https://dl.doubtnut.com/l/_l5mKmlxSe5qS

Find out the volume of the gas in cubic metres
used up at the normal usage conditions and
the final pressure inside the cylinder. Assume
LPG to be n-butane with normal boiling

point of 0° C.

o Watch Video Solution

67. A 4 : 1 molar mixture of He and CH, is
contained in vessel at 20 per pressure. Due to

a hole in the vessel the gas mixture leakes out.


https://dl.doubtnut.com/l/_l5mKmlxSe5qS
https://dl.doubtnut.com/l/_VZTMt261TYJe

What is the compostion of mixture effusing

out initially.

o Watch Video Solution

68. 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


https://dl.doubtnut.com/l/_VZTMt261TYJe
https://dl.doubtnut.com/l/_0NV5Trbd3sC0

square is 0.82, calculate the most probable

speed for these molecules at this temperature.

o Watch Video Solution

69. At room temperature, the following
reaction proceeds nearly to completion:

2NO + Oy — 2NOy — N>O,

The dimer, N,Oy, solidfies at 262K. A 250m L
flask and a 100mL flask are separated by a
stopcock. At 300K, the nitric oxide in the

larger flask exerts a pressure of 1.053atm and


https://dl.doubtnut.com/l/_0NV5Trbd3sC0
https://dl.doubtnut.com/l/_eC2xzyeliNen

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

70. At 27° C, hydrogen is leaked through a tiny

hole into a vessel for 20 min . Another


https://dl.doubtnut.com/l/_eC2xzyeliNen
https://dl.doubtnut.com/l/_VNo3x6vjpIst

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



https://dl.doubtnut.com/l/_VNo3x6vjpIst

71. Calculate the volume occupied by 5.0g of

acetylene gas at 50° C' and 740mm pressure.

° Watch Video Solution

72. The average velocity of CO, at the
temperature 77 Kelvin and the most probable
veloctiy at T, Kelvin is 9.0 x 10*cms ',

Calculate the values of T7 and T15.

o Watch Video Solution



https://dl.doubtnut.com/l/_YSxCAd6nEq8u
https://dl.doubtnut.com/l/_lz2FWH1wxTCB
https://dl.doubtnut.com/l/_6bJ8ZHsxweON

73. A spherical ballon of 21em diameter is to
be filled with hydrogen at ST P from a
cylinder containing the gas at 20atm and
27° C . If the cylinder can hold 2.82L of water,
calculate the number of balloons that can be

filled up .

o Watch Video Solution

74. Calculate the root mean square velocity of
ozone kept in a closed vessel at 20°C and

82cm H g pressure.


https://dl.doubtnut.com/l/_6bJ8ZHsxweON
https://dl.doubtnut.com/l/_ajkGTCAPt3gn

° Watch Video Solution

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

(a) A bottle of liquor ammonia should be
cooled before open it the stopper.

(b) Equal volumes of gases contain equal

number of moles.

o Watch Video Solution



https://dl.doubtnut.com/l/_ajkGTCAPt3gn
https://dl.doubtnut.com/l/_sQPsERxBKwhn

76. Oxygen is present in a 1L flask at a
pressure of 7.6 x 10 'mmHg. Calculate the

number of oxygen molecules in the flask at

0°C.

o Watch Video Solution

77. When 2g of a gas A is introduced into an
evacuated flask kept at 25° C, the pressure is
found to be latm. If 3g of another gas B is

then heated in the same flask, the total


https://dl.doubtnut.com/l/_hIva1u3lmsKz
https://dl.doubtnut.com/l/_KMm4wyoP8i4Q

pressure becomes 1.5atm. Assuming ideal gas
behaviour, calculate the ratio of the molecular

weights M4 and Mp.

o Watch Video Solution

78. 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 cross-

section. Ammonium chloride is first formed at


https://dl.doubtnut.com/l/_KMm4wyoP8i4Q
https://dl.doubtnut.com/l/_1XUv7ukGPUL6

a distance of 60cm from the end through
which HCI gas is sent in. What is the value of

p?

o Watch Video Solution

79. Calculate the average kinetic energy (in

joule) per molecule in 8.0g of methane at

27°C.

o Watch Video Solution



https://dl.doubtnut.com/l/_1XUv7ukGPUL6
https://dl.doubtnut.com/l/_KcnimqSHMkMU

80. 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 .

° Watch Video Solution



https://dl.doubtnut.com/l/_y1MIsNY3XkJW
https://dl.doubtnut.com/l/_vHiSpH6sETDi

81. 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

82.1f 3.7¢g of a gas at 25° C' occupies the same
volume as 0.814g of hydrogen at 17°C' and at
the same pressure, then what is the molecular

weight of the gas?

| = |


https://dl.doubtnut.com/l/_vHiSpH6sETDi
https://dl.doubtnut.com/l/_5NCIgwSjG322

I &9 Watch Video Solution I

83. When 4.215g of a metallic carbonate was
heated in a hard glass tube, the C O, evolved
was found to measure 1336mL at 27°C and
700mm pressure. What is the equivalent

weight of the metal?

o Watch Video Solution

84. Calculate the density of NH3 at 30° C' and

5 atm pressure.


https://dl.doubtnut.com/l/_5NCIgwSjG322
https://dl.doubtnut.com/l/_uaCXpyCOGg4d
https://dl.doubtnut.com/l/_FoYJJWXihscq

° Watch Video Solution

85. The equalitative sketches I, Il and Il given
below show the variation of surface tension

with molar concentration of three diferent

aqueous solutions of KCI,CH3;0OH and

CH;(CH,),;0580; Na™ at room
temperature.
g . 5 I 5 TII
> P o
5 5 E
n n w2
Concentration Concentration Concentration

The correct assignment of the sketches is


https://dl.doubtnut.com/l/_FoYJJWXihscq
https://dl.doubtnut.com/l/_a8w3MCc7akWD

KOl, CH3OH, CH3(CH2)HOSO3_ Na+

CH3(0H2)110503_ NCL+, CH3OH, KCl

C. KCl, CHg(CHz)OSO:; Na,+, CH3OH

CHgOH, KCl, CH3(CH2)1)OSO3_ Na,+

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_a8w3MCc7akWD
https://dl.doubtnut.com/l/_08SCdx8Dncha

86. At 100° C' and 1 atm, if the density of the

3

liquid water is 1.0gcm ™~ ° and that of water

3

vapour is 0.0006gcm ° , then the volume

occupied by water molecules in 1L steam at
this temperature is

A. 6em®

B. 60cm’

C.0.6ecm?

D. 0.06cm®

Answer: C


https://dl.doubtnut.com/l/_08SCdx8Dncha

° Watch Video Solution

87. The critical temperature of water is higher

than that of Oy because the H,O molecule

has

A. fewer electrons than O,

B. two covalent bonds

C. V-shape

D. dipole moment

Answer: D


https://dl.doubtnut.com/l/_08SCdx8Dncha
https://dl.doubtnut.com/l/_1P2ZKBowvvu7

° Watch Video Solution

88. A liquid is in equilibrium with its vapour at

its boiling point. On average, the molecules in

the two phases have equal

A. inter-molecular forces

B. potential energy

C. kinetic energy

D. total energy

Answer: C


https://dl.doubtnut.com/l/_1P2ZKBowvvu7
https://dl.doubtnut.com/l/_E97H4fZHwD9p

o Watch Video Solution

89. For gaseous reactions, the rate is
expressed in terms of dP /dt instead of dc /dt
or dn /dt (where c is the concentration and n
the number of mol). What is the relation

among these expresisons ?

AdC 1 fdn) _(dp
Cdt v \dt/) \ dt

R
;40 _ (dn) _ (dp
" dt dt |\ dt

)

CdC_l dn\ V (dp
"dt VvV \dt) RT\dt



https://dl.doubtnut.com/l/_E97H4fZHwD9p
https://dl.doubtnut.com/l/_FdBhcCfj8QYT

D. none of the above is correct

Answer: A

o Watch Video Solution

90. Compressibility factor (Z) for a van der
Waals real gas at critical point is

A1

B.3/8

C.9/8


https://dl.doubtnut.com/l/_FdBhcCfj8QYT
https://dl.doubtnut.com/l/_98k2ybS4NdIt

D.8/9

Answer: B

o Watch Video Solution

1. If helium and methane are allowed to difuse
out of the container under the similar

conditions of temperature and pressure, then


https://dl.doubtnut.com/l/_98k2ybS4NdIt
https://dl.doubtnut.com/l/_s6ZenP3Q4apa

the ratio of rate of diffusion of helium to

methane is

A2

B.1

C.05

D. 4

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_s6ZenP3Q4apa

2.1f 2L of Cl5 gas and 2L of ClFj5 gas react to
form 6L of a pure gaseous compound at the
same conditions of temperature and pressure,
what is the molecular formula of the

compound formed?

A.ClF

B. Cl, F,

C.Cl3F3

D. Cl, Fi

Answer: A


https://dl.doubtnut.com/l/_Fnc6CUebxbHW

o View Text Solution

3. In the following figure, when the two
stopcocks are opened, the total pressure

inside the flask will be

A. 141 atm


https://dl.doubtnut.com/l/_Fnc6CUebxbHW
https://dl.doubtnut.com/l/_kmyCkDD5jg8z

B.2.41 atm

C.3.4171 atm

D. 112 atm

Answer: A

o View Text Solution

4. Which of the following is/are correct?
(1) If liquid "kryptonite"(from Superman’'s home
planet), wilth a denisty twice that of mercury is

used in a barometer on earth, one standard


https://dl.doubtnut.com/l/_kmyCkDD5jg8z
https://dl.doubtnut.com/l/_OhqgSUXx5dwr

atmosphere of pressure would sport a column
of mercury 380 mm in height.

ll. At constant volume and number of moles of
gas, the pressure exhibited by an ideal gas is
directly proportional to its absolute
temperature.

Il At standard temperature and pressure
(STP), the volume of a mixture of gases
containing 0.400 mole H5, 0.600 mole N5 and
1.00 mole of O, is 44.8L and the mole fraction

of N5 is 0.300.

A.Only I


https://dl.doubtnut.com/l/_OhqgSUXx5dwr

B. Only Il

C.ll and Il

D. All are correct

Answer: D

o View Text Solution

5. Which of the following is(are) true for real
gases? (C represents some constant value of

R represents molar gas constant).


https://dl.doubtnut.com/l/_OhqgSUXx5dwr
https://dl.doubtnut.com/l/_1I4E3QKIAAMz

A. lim (pV)=C at

p—0

temperature

B. lim (pV) = Cs at
V-0

temperature

iy
c lim [£22) =1
P—0 RT

Answer: A::C

constant

constant

o View Text Solution



https://dl.doubtnut.com/l/_1I4E3QKIAAMz

6. Which of the following statements is (are)

correct?

A.The ratio of the average speed to the

rms speed is independent of the

temperature

B. The square of the mean speed of the

molecules is equal to the mean squared

speed at a certain temperature


https://dl.doubtnut.com/l/_0enFWNY6cPeS

C.Mean kinetic energy of the gas

molecules at any given temperature is

independent of the mean speed

D. The difference between rms speed and

average speed at ay temperature for

different gases diminishes as larger and

yet larger molar masses are considered

Answer: A::C::D

o View Text Solution



https://dl.doubtnut.com/l/_0enFWNY6cPeS
https://dl.doubtnut.com/l/_xmHIeeV8UzqM

7. Knowing that average kinetic energy of an

ideal gas (X) is directly proportinal to

absolute temperature, if T} = 273K, which

statements describe the other curves?

[ A
7]
=
O O
o 9 -
Og .7 \\T1(X)
EC / \\
Y= /
OQ>) / \ B
C = / \
(@]
gm / AN
O / S o
© @ |/ ~~
L

Velocity ——

A. Curve A is for heavier gas but at same

temperature

B. Curve B is for the same gas but at 373K


https://dl.doubtnut.com/l/_xmHIeeV8UzqM

C. Curve A is for the same gas but at 373K

D. Curve B is for lighter gas but a same

temperature

Answer: A::B::D

o View Text Solution

8. For a non-ideal gas, the compressibility

factor (Z) is defined as:

v
Z = %—;, m = Molar volume

Compressibility of an unknown gas at 600K


https://dl.doubtnut.com/l/_xmHIeeV8UzqM
https://dl.doubtnut.com/l/_N3FkEcZQoxv4

and 1.0 atm was found to be 1.2 Also this gas
was found to effuse 1.58 times slower than the
pure methane gas under identical condition.
Answer the following three questions based
on the above mentioned information and the
information provided in an individual
question.

Molar volume of the gas in the given

experimental condition is

A.40.8L

B.39.2L

C.58.8L


https://dl.doubtnut.com/l/_N3FkEcZQoxv4

D.27.2L

Answer: C

o View Text Solution

9. For a non-ideal gas, the compressibility

factor (Z) is defined as:

pV,
Z = R—;, m = Molar volume

Compressibility of an unknown gas at 600K

and 1.0 atm was found to be 1.2 Also this gas

was found to effuse 1.58 times slower than the


https://dl.doubtnut.com/l/_N3FkEcZQoxv4
https://dl.doubtnut.com/l/_gp3dUK0n48nU

pure methane gas under identical condition.
Answer the following three questions based
on the above mentioned information and the
information provided in an individual
question.
The value of the Virial coefficient "B’ in the
Virial equation is,
(Ignore the higher terms from equation
during calculation)
Virial equation

B C D

Z =1 S Vin i
tytyEtyet , is

the molar volume



https://dl.doubtnut.com/l/_gp3dUK0n48nU

A.8.16 Lmol !

B.7.84Lmol !

C.11.76mol 1

D. 5.44Lmol !

Answer: C

° View Text Solution

Match The Column


https://dl.doubtnut.com/l/_gp3dUK0n48nU

1. Match the gases under specified conditions

listed in Column | with their properties /laws

in Column I

Column I Column II
- V'Fli)’a'mgcn gas (p = 200 atm, p. compressibility
A r-mK factor # 1
P ven gas (p ~0,T =273K _ attractive forces
B Hydrogen gas (7 ) a are dominant
CoCONp — Jatm, T = 273K) . pV =nRT

T Real gas with very large molar 5. p( —nb)=nRT

volume

° View Text Solution

Comprehension Type



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

1. For a non-ideal gas, the compressibility
factor (Z) is defined as:

Z = %, m = Molar volume
Compressibility of an unknown gas at 600K
and 1.0 atm was found to be 1.2 Also this gas
was found to effuse 1.58 times slower than the
pure methane gas under identical condition.
Answer the following three questions based
on the above mentioned information and the

information provided in an individual

question.


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

Density of the gas in the above mentioned
experimental condition is

A.0.98¢gL !

B.0.68¢gL !

C.1.02gL !

D.1.47gL 1

Answer: B

° View Text Solution



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

1. Assertion Ammonia has higher critical
temperature than CO,
Reason Ammonia forms intermolecular

hydrogen bonds while CO, does not.

o View Text Solution

2. Assertion At same temperature if equal
number of molecules is considered, O, has
greater fractions of molecules moving with

most probable than CO,


https://dl.doubtnut.com/l/_cvsFQ0xoX6SO
https://dl.doubtnut.com/l/_2OY5jXQe3AnJ

Reason Most probable speed is inversely

related to square root of molar mass.

° View Text Solution

Match The Columns

1. Match the statements of Columnl with

values of Column Il


https://dl.doubtnut.com/l/_2OY5jXQe3AnJ
https://dl.doubtnut.com/l/_Hzh2AdFBwJxz

Column | Column Ii
olic Depends on Mo

B A.  Average kinetic p.
energy mass
B. Most probable g. Dependson
speed vander W -
constants a and b
C. Rate of effusion r.  Dcpends on
temperaturc
D. Boyle temperaiure s. Is characteristic of a
gas.

° View Text Solution

Integer Type

1. A gaseous mixture of methane and heptane
is 8.25 ratio (by weight) respectively is allowed

to effuse through a pin ole in the flask. How


https://dl.doubtnut.com/l/_Hzh2AdFBwJxz
https://dl.doubtnut.com/l/_llqAl7LNPoOp

many methane molecules would come out by
the time when the first molecule of heptane is

out?

o View Text Solution

2. Consider and ideal gas at same
temperature, separated initially as shown

below in the diagram

8

' 250 mL
2 atm

When the valve is opened, the equilibrium



https://dl.doubtnut.com/l/_llqAl7LNPoOp
https://dl.doubtnut.com/l/_R77v1hjm7WCz

pressure is found to be 20/7 atmosphere.

What was the initial pessure in the smaller

flask?

o View Text Solution



https://dl.doubtnut.com/l/_R77v1hjm7WCz

