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1. State and explain law of multiple proportions

with a suitable example.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_k56lEeDxQLZT

2. Define free path and mean free path.

° Watch Video Solution

3. State Atomic hypothesis.

° Watch Video Solution

4.The pressure of gas is increased 2 times. What

should be the change in its volume so that the


https://dl.doubtnut.com/l/_k56lEeDxQLZT
https://dl.doubtnut.com/l/_qdcYM9iuWj9L
https://dl.doubtnut.com/l/_tiu709Qp6gUg
https://dl.doubtnut.com/l/_FBZvJ4qrJy6P

temperature and number of moles remains

constant ?

o Watch Video Solution

5. The pressure of a given mass of a gas filled in
a vessel of volume V at constant temperature is
reduced to 1/3 rd of its initial value. Calculate

the percentage change in its volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_FBZvJ4qrJy6P
https://dl.doubtnut.com/l/_6XAopVDlOIKv

6. The percentage change in the pressure of a
given mass of a gas filled in a container at
constant temperature is 100%. Calculate the

percentage change in its volume.

o Watch Video Solution

7. A gas is filled in a vessel at 27°C. To what
temperature should it be heated in order that

grd of the gas may escape out of the vessel?

° Watch Video Solution



https://dl.doubtnut.com/l/_CTckRltdHMod
https://dl.doubtnut.com/l/_RvlNqUpgaNSB

8. A gas is filled in a container at 27°C. On

increasing the temperature to 127°C, 1 litre
1

(having Zth mass) of the gas escape out of the

container. Calculate the volume of the container.

o Watch Video Solution

9. The pressure of a gas filled in a closed
containeer increases by 1 % when temperature
is increased by 1°C. Find the initial

temperature of the gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_k262wkkzdbXu
https://dl.doubtnut.com/l/_EpmdqtmA6FYp

10. One mole each of hydrogen, oxygen and
nitrogen are mixed in a close container of
volume 10 L and temperature 27° C. Calculate

the pressure exerated by the mixture.

(R = .314Jmol 'K )

o Watch Video Solution

11. If the mass of each molecules of a gas is
doubled and speed is halved, find the ratio of

initial and final pressure.


https://dl.doubtnut.com/l/_EpmdqtmA6FYp
https://dl.doubtnut.com/l/_8IchItBJwODW
https://dl.doubtnut.com/l/_jTUNpKLVKXiL

o Watch Video Solution

12. A gas is filled in a vessel at a certain
temperature and at a pressure of 80cm of Hg. At
the same temperature, more gas is filled in the
vessel so that its mean increases by 60 % .

Determine the resultant pressure in the vessel.

O Watch Video Solution

13. if the pressure remains constant, find the

temperature at which root mean square speed


https://dl.doubtnut.com/l/_jTUNpKLVKXiL
https://dl.doubtnut.com/l/_O2hOAEBatDqY
https://dl.doubtnut.com/l/_4ciZgyvmiQ76

of a gas is half of its value at 27° C.

o Watch Video Solution

14. The density of CO, gas at 0°C and at a
pressure of 1.0 x 10°Nm ™% is 198 kgm °.
Calculate the root mean square velocity of its
molecules at 0°C' and 30°C. Assume the

pressure to remain constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_4ciZgyvmiQ76
https://dl.doubtnut.com/l/_uFNUSnJXbKLk

15. Calculate the average kinetic energy of
oxygen molecule at 0°C. (R = 8.314Jmol !

K ', N4=6.02 x 10%)

o Watch Video Solution

16. Calculate the ratio of KE of molecule of

oxygen and neon gas at 27° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_62SVYNtR3V5w
https://dl.doubtnut.com/l/_7vEUEpw1tIUI

17. Calculate the molar specific heat at constant

volume of neon gas.

(R=8.314) mol 'K 1)

o Watch Video Solution

18. The molar specific heats of an ideal gas at
constant volume and constant pressure are
respectively 4.98 and 6.96 cal mol 'K . If the
molecular weight of the gas be 32, then
calculate the root means square speed of the

molecule of the gas at 120° C. (1 cal =4.2))


https://dl.doubtnut.com/l/_4ewLW43QKBaA
https://dl.doubtnut.com/l/_J5X6wUZjY9th

o Watch Video Solution

19. Calculate the ratio of the mean free path of
molecules of two gases ig the ratio of the
numbers density per cm® of the gases is 5:3
and the ratio of the diameters of the molecules

of the gasesis 4:5

O Watch Video Solution

20. For a molecule of an ideal gas

n = 3 x 10%m > and mean free path is 10 ?


https://dl.doubtnut.com/l/_J5X6wUZjY9th
https://dl.doubtnut.com/l/_FtNltqbDdYIV
https://dl.doubtnut.com/l/_nXRlGNejkxJU

cm. Calculate the diameter of the molecule.

o Watch Video Solution

21. Estimate the number of air molecules that
are in a room 4.00 m by 6.00 m by 3.00 m at
standard pressure and room temperature

(293K).

o Watch Video Solution



https://dl.doubtnut.com/l/_nXRlGNejkxJU
https://dl.doubtnut.com/l/_4W8ITB7vcYdx

22. A person's lungs might holds 6.0 L of air at
body temperature (310K) and atmospheric
pressure (101 kPa). Given that the air contains
21% oxygen, find the number of oxygen

molecules in the lungs.

O Watch Video Solution

23. Two identical containers A and B are
connected by a tap S that is initially closed. A
contains an ideal gas at a pressure P; and

temperature 77. B contains the same gas at a


https://dl.doubtnut.com/l/_J6GTaleG3flc
https://dl.doubtnut.com/l/_CYVirkeiIl0h

pressure P, and a temperature T5. The tap is
then opened. If the temperature of containers A
and B are maintained and remains unchanged,
find the molar ratio of the gas in the two
containers. find also the pressure of the gas

mixture.

-

° View Text Solution



https://dl.doubtnut.com/l/_CYVirkeiIl0h

24. Find the temperature at which oxygen
molecules would have the same rms speed as of

hydrogen molecules at 300K.

o Watch Video Solution

25. Five gas molecules chosen at random are
found to have speed of

500, 600, 700, 800 and 900m /s. Find the rms

speed. Is it the same as the average speed ?

° Watch Video Solution



https://dl.doubtnut.com/l/_DhiiyJTCYX7u
https://dl.doubtnut.com/l/_w8QuZT4iYtUf

26. Two monoatomic ideal gases at
temperatures 17 and 15 are mixed. There is no
loss of energy. If number of their moles are n;
and ny respectively. The temperature of the

mixture will be

O Watch Video Solution

27. The average kinetic energy of the molecules
of an ideal gas at 10° C has the value (E). The
temperature at which the kinetic energy of the

same gas becomes (2 E) is.


https://dl.doubtnut.com/l/_4KQ2cqim1vYr
https://dl.doubtnut.com/l/_p6Ek9lDYaBAI

o Watch Video Solution

28. When 1 mole of monatomic gas is mixed 1
mole of diatomic gas, then find C,, C,,, v and f

for mixture of the gas.

o Watch Video Solution

29. If 3 moles of Hy gas is mixed with 2 moles of
helium gas, then calculate equivalent molar
mass of the gas and adiabatic exponent of the

mixture?


https://dl.doubtnut.com/l/_p6Ek9lDYaBAI
https://dl.doubtnut.com/l/_hEsU3n8UHiqi
https://dl.doubtnut.com/l/_TZPYMIHVJU9x

o Watch Video Solution

30. A cubical box containing 2 mole of He gas
moves with constant speed u on a smooth
horizontal surface. If the box suddenly stops,
then determine the change in temperature of
the gas by assuming mass of box to be

negligible.

o Watch Video Solution



https://dl.doubtnut.com/l/_TZPYMIHVJU9x
https://dl.doubtnut.com/l/_GfqKL8nEdIvp

31. A basketball at 290 K holds 0.92 mol of air

molecules. What is the internal energy of the air

in the ball?

© watch video Solution

32. A fixed mass of gas at STP occupies a certain
volume. The gas is heated and allowed to
expand to a double its volume with its pressure
doubled. What can you say about the average

kinetic energy of the gas molecules?

o Watch Video Solution



https://dl.doubtnut.com/l/_BefG572DPZd7
https://dl.doubtnut.com/l/_I4TV5m3KTqRe

33. Find the kinetic energy of 1 g of nitrogen gas

at 77°C.Given R = 8.31 J mol 'K !

o Watch Video Solution

34. When a certain amount of heat is supplied
to a diatomic gas at constant volume, rise in
temperature is Tj. When same heat is supplied
to the gas at constant pressure, find the rise in

temperature

‘ o Wiak hh \NndAAA CaAaliikiam



https://dl.doubtnut.com/l/_I4TV5m3KTqRe
https://dl.doubtnut.com/l/_517J1oWBuIX4
https://dl.doubtnut.com/l/_pcErnSaBGMcq

35. State and explain law of

proportions with a suitable example.

multiple

o Watch Video Solution

36. Define mean free path .

o Watch Video Solution

37. State Atomic hypothesis.



https://dl.doubtnut.com/l/_pcErnSaBGMcq
https://dl.doubtnut.com/l/_osbSKcIg2f6O
https://dl.doubtnut.com/l/_ezX3T1CZCwnf
https://dl.doubtnut.com/l/_ZB2JNlvA7QQS

| o Watch Video Solution

38. The pressure of a gas is increased 2 times.
What should be the change in its volume so
that the temperature and number of moles

remain constant?

O Watch Video Solution

39. The pressure of a given mass of a gas filled in

a vessel of volume V at constant temperature is


https://dl.doubtnut.com/l/_ZB2JNlvA7QQS
https://dl.doubtnut.com/l/_95OgVGBvgJ42
https://dl.doubtnut.com/l/_CufPFjaMdFxC

reduced to 1/3 rd of its initial value. Calculate

the percentage change in its volume.

o Watch Video Solution

40. The percentage change in the pressure of a
given mass of a gas filled in a container at
constant temperature is 100%. Calculate the

percentage change in its volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_CufPFjaMdFxC
https://dl.doubtnut.com/l/_AJgCaqR3q38G

41. A gas is filled in a vessel at 27°C. To what
temperature should it be heated in order that

grd of the gas may escape out of the vessel?

© watch video Solution

42. A gas is filled in a container at 27°C. On
increasing the temperature to 127°C, 1 litre
(having —th mass) of the gas escape out of the

4

container. Calculate the volume of the container.

° Watch Video Solution



https://dl.doubtnut.com/l/_C41wzdFnNjtl
https://dl.doubtnut.com/l/_tm18zoWTI9Y7

43. The pressure of a gas filled in a closed
container increases by 1% when temperature is
increased by 1° C. Find the initial temperature

of the gas.

o Watch Video Solution

44. One mole of each of hydrogen, oxygen and
nitrogen and nitrogen are mixed in a close
container of volume 10 litres and temperature
27°C. Calculate the pressure exerted by the

mixture. (R=8.314 mol 'K ~ 1)


https://dl.doubtnut.com/l/_VF6u7Ra1569M
https://dl.doubtnut.com/l/_KHuqYUGNlo1Q

o Watch Video Solution

45. If the mass of each molecules of a gas is
doubled and speed is halved, find the ratio of

initial and final pressure.

o Watch Video Solution

46. A gas is filled in a vessel at a certain
temperature and at a pressure of 80cm of Hg. At

the same temperature, more gas is filled in the


https://dl.doubtnut.com/l/_KHuqYUGNlo1Q
https://dl.doubtnut.com/l/_gixIiwH61NoB
https://dl.doubtnut.com/l/_cIUcxEfJIVe0

vessel so that its mean increases by 60 %.

Determine the resultant pressure in the vessel.

o Watch Video Solution

47. if the pressure remains constant, find the
temperature at which root mean square speed

of a gas is half of its value at 27° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_cIUcxEfJIVe0
https://dl.doubtnut.com/l/_UgCflpayBOPQ

48. The density of CO, gas at 0°C and at a
pressure of 1.0 x 10°Nm 2 is 198 kgm °.
Calculate the root mean square velocity of its
molecules at 0°C' and 30°C. Assume the

pressure to remain constant.

O Watch Video Solution

49, Calculate the average kinetic energy of
oxygen molecule at 0°C. (R = 8.314Jmol !

K ', N4=6.02 x 10%)

o Watch Video Solution



https://dl.doubtnut.com/l/_CgjVheB2NOqI
https://dl.doubtnut.com/l/_PXtJ7dQ3JJek

50. Calculate the ratio of KE of molecule of

oxygen and neon gas at 27° C.

o Watch Video Solution

51. Calculate the molar specific heat at constant
volume of neon gas.

(R=8.314) mol 'K 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_PXtJ7dQ3JJek
https://dl.doubtnut.com/l/_mMsgwPx76kW7
https://dl.doubtnut.com/l/_GCDYqZ2Ni4Ih
https://dl.doubtnut.com/l/_aa2et5iqra7i

52. The molar specific heats of an ideal gas at
constant volume and constant pressure are
respectively 4.98 and 6.96 cal mol 'K 1. If the
molecular weight of the gas be 32, then
calculate the root means square speed of the

molecule of the gas at 120° C'. (1 cal =4.2))

o Watch Video Solution

53. Calculate the ratio of the mean free path of
the molecules of two gases if the ratio of the

number density per ecm?® of the gases is 5:3 and


https://dl.doubtnut.com/l/_aa2et5iqra7i
https://dl.doubtnut.com/l/_K5g5kGmpF2a3

the ratio of the diameters of the molecules of

the gases is 4:5

o Watch Video Solution

54. For a molecule of an ideal gas
n = 3 x 10%¢m % and mean free path is 10~ *

cm. Calculate the diameter of the molecule.

o Watch Video Solution

Try Yourself


https://dl.doubtnut.com/l/_K5g5kGmpF2a3
https://dl.doubtnut.com/l/_34EiAvOWnQ9q
https://dl.doubtnut.com/l/_TQ2ysjRxXZXc

1. State and explain Avogadro's hypothesis.

o Watch Video Solution

2. State the law of definite proportion.

o Watch Video Solution

3. How dalton explain the gay-lussac's law?

o Watch Video Solution



https://dl.doubtnut.com/l/_TQ2ysjRxXZXc
https://dl.doubtnut.com/l/_tjoslhVhofKW
https://dl.doubtnut.com/l/_rMa3YZU8lP8P

4. State Gay-Lussac.s Law of combining volumes.

o Watch Video Solution

5. State and explain law of multiple proportions

with a suitable example.

o Watch Video Solution

6. (a) State the various postulates of Dalton's
atomic theory of matter.

(b) Which postulate of Dalton's atomic theory


https://dl.doubtnut.com/l/_dm3L9gj4rFS4
https://dl.doubtnut.com/l/_yc77i3xaoS1d
https://dl.doubtnut.com/l/_N5BtVu5BR9Xa

can explain the law of conservation of mass ?
(c ) Which postulate of Dalton's atomic theory

can explain the law of constant proportions ?

° Watch Video Solution

7. The volume of a given mass of a gas in a
vessel is reduced to half at constant

temperature what is the change in pressure?

o Watch Video Solution



https://dl.doubtnut.com/l/_N5BtVu5BR9Xa
https://dl.doubtnut.com/l/_XqENLa8AZ1vl

8. The pressure of a given mass of a gas
contained in a vessel at constant temperature is
reduced to half. Calculte the change in volume

of the gas

o Watch Video Solution

9. The volume of a given mass of a gas is
reduced to Zth of its initial alue at constant

temperature. Calculate the percentage change

in the pressure of the gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_7FXvcJ798h89
https://dl.doubtnut.com/l/_U6eNsZGLV40n

10. The pressure of a gas of given mass of
constant temperature is reduced to half of its
value. Calculate the percentage change in its

volume.

o Watch Video Solution

11. The percentage change in the pressure of gas
at constant temperature is 200% (increases).
Calculate the percentage change in the volume

of the gas.


https://dl.doubtnut.com/l/_U6eNsZGLV40n
https://dl.doubtnut.com/l/_HL8erysSk2gK
https://dl.doubtnut.com/l/_js7mlOH3CLdu

o Watch Video Solution

12. A gas is filled in a container of volume V at
121°C. To what temperature should it be
1
heated in order that 1 th of the gas may

escape out of the vessel?

o Watch Video Solution

13. A gas is filled in a vessel of volume V at 35° C.
To what temperature should it be heated in

order that half of the gas may escape out?


https://dl.doubtnut.com/l/_js7mlOH3CLdu
https://dl.doubtnut.com/l/_wi2WbzvKbzRj
https://dl.doubtnut.com/l/_AtuQYDtc0Zan

o Watch Video Solution

14. A gas is filled in a vessel at 7°C. If x
fractional part escapes out at 27°C, fid x.

(assuming pressure constant).

o Watch Video Solution

15. A gas is filled in a container of volume V at
constant pressure and at 27°C temperature.
Find out the amount of gas that will escape out

of the container if temperature rises to 37° C


https://dl.doubtnut.com/l/_AtuQYDtc0Zan
https://dl.doubtnut.com/l/_ZWNNknQtTuTh
https://dl.doubtnut.com/l/_pkF3OEeHB8Zd

o Watch Video Solution

16. The pressure of a gas filled in a closed jar
increases by 0.2%, when temperature is
increased by 2°C. Find the initial temperature

of the gas.

o Watch Video Solution

17. The temperature of a gas filled in closed

vessel reduces by 1°C. Calculate the ratio of


https://dl.doubtnut.com/l/_pkF3OEeHB8Zd
https://dl.doubtnut.com/l/_6KCfG39q17l3
https://dl.doubtnut.com/l/_1sOSEk1x7W0H

change in pressure to the original pressure of

the gas.

o Watch Video Solution

18. 2 moles of each of hydrogen, carbon dioxide
and chlorine are mixed in a close vessel of
volume 3 litres and temperature 0° C. Calculate
the pressure exerted by the mixture.

R=2831J mol 'K !
(

O Watch Video Solution



https://dl.doubtnut.com/l/_1sOSEk1x7W0H
https://dl.doubtnut.com/l/_dMi84jMN6jIl
https://dl.doubtnut.com/l/_1zRU015n6oAC

19. The total pressure exerted by the mixture of
equal moles of two gases is 5 x 10°NM ~%in a
container of volume 2 litres at 273K. Calculate

the number of moles of the gases mixed.

o Watch Video Solution

20. If the mass of each molecule of a gas is
reduced to grd of its previous value and speed
is doubled, find the ratio of initial and final

pressure.

o Watch Video Solution



https://dl.doubtnut.com/l/_1zRU015n6oAC
https://dl.doubtnut.com/l/_7uAVQobkQeUZ

21. Calculate the ratio of change in the mass of
the molecules of a gas to the initial mass, if its
speed is reduced to half and the ratio of initial

and final pressure is 3:4

o Watch Video Solution

22. A gas is filled in a vessel at a certain
temperature and pressure. At the same

temperature more gas is filled in the vessel so


https://dl.doubtnut.com/l/_7uAVQobkQeUZ
https://dl.doubtnut.com/l/_L8FBL9bL0Er5
https://dl.doubtnut.com/l/_0FR0DoiJSOVK

that its mass increases by 40%. Calculate the

ratio of initial and finial pressures.

o Watch Video Solution

23. A gas is filled in a container at certain
temperature and pressure. At the same
temperature more gas is filled in the vessel.
Calculate the percentage increase in the mass of
the gas. If the ratio of initial and final pressure is

1:2.

o Watch Video Solution



https://dl.doubtnut.com/l/_0FR0DoiJSOVK
https://dl.doubtnut.com/l/_YBlyuuIJ0QE4

24. At constant pressure, calculate the
temperatrue at which root mean square speed

of a gas becomes double of its value at 0°

© watch video Solution

25. At constant pressure, calculate the root
mean square velocity of a gas molecule at
temperature 27°C if its rms speed at 0°C is

4km/s

° Watch Video Solution



https://dl.doubtnut.com/l/_WJ5N4RgbSqq3
https://dl.doubtnut.com/l/_ZVQ5PjO6T9kX

26. The density of carbon dioxide gas at 27°C
and at pressure 1000 N/m2 is 1 kg m 3. Find
the root mean square speed of its molecule at

0° C. (pressure is constant)

o Watch Video Solution

27.The root mean square speed of the molecule
at constant pressure at temperature T is v, what
is its root mean square speed, if temperature is

T
reduced to 5

o Watch Video Solution



https://dl.doubtnut.com/l/_dv5vJHJtzBIl
https://dl.doubtnut.com/l/_UDnKL27GPPHn

28. Calculate the average kinetic energy of

hydrogen molecule at  0°C.  Given

kp = 1.38 x 10" JK 1.

o Watch Video Solution

29. Calculate the average kinetic energy of neon

molecule at 27°C. Given

kp = 1.38 x 10" 2JK !

o Watch Video Solution



https://dl.doubtnut.com/l/_UDnKL27GPPHn
https://dl.doubtnut.com/l/_yeqlryveufG7
https://dl.doubtnut.com/l/_EQjGm6XjnsWp

30. Calculate the ratio of average KE. of one

molecule of hydrogen (H,) gas and oxygen

(O3) gas at 0°C

o Watch Video Solution

31. Calculate the ratio of average K.E.of one
molecule of diatomic (rigid) and diatomic

(elastic) at temperature 150° C

o Watch Video Solution



https://dl.doubtnut.com/l/_NzFHhyWM2Id4
https://dl.doubtnut.com/l/_EqDlyjuOtEOy
https://dl.doubtnut.com/l/_2aPgexkkQSWd

32. Calculate the molar specific heat of diatomic

gas at constant volume.

(R=28314 J mol 'K ")

° Watch Video Solution

33. Calculate the molar specific heat of oxygen

gas at constant volume.

(R=128314 J mol 'K ")

o Watch Video Solution



https://dl.doubtnut.com/l/_2aPgexkkQSWd
https://dl.doubtnut.com/l/_GMVtvN67Ew0a

34. Calculate the rms speed of an ideal
monoactomic gas having molecular weight 28
gm/mol at 27°C. if the specific heats at
constant pressure and volume are respectively
63 J mol 'K~ ! and 314 mol 'K}

respectively

o Watch Video Solution

35. Calculate the rms speed of an ideal diatomic
gas having molecular weight 32 gm/mol at 0° C.

If the specific heats at constant pressure and


https://dl.doubtnut.com/l/_oMXIFtMiubIH
https://dl.doubtnut.com/l/_7pfqMQIoNnNc

volume are respectively 8.3 cal
mol 'K ! and 6.34 cal mol 1K 1

respectively.

° Watch Video Solution

36. Calculate themean free path of molecule of a
gas having number density (number of
molecules per em?) 2 x 10% and the diameter of

the molecule is 10 " °cm

O Watch Video Solution



https://dl.doubtnut.com/l/_7pfqMQIoNnNc
https://dl.doubtnut.com/l/_77ypWtbVOqaF
https://dl.doubtnut.com/l/_FSa1L8mpHvHd

37. The mean free path of molecules of a gas is
10~ % cm. if number density of gas is 10° /cm?®

calculate the diameter of the molecule

o Watch Video Solution

38. Calculate the diameter of one molecule of an

ideal gas having number density 2 x 108¢m 3

and mean free path of the molecule is 10~ 3cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_FSa1L8mpHvHd
https://dl.doubtnut.com/l/_Bg0RsugnR90b

39. if the mean free path of a molecule of an
ideal gas having diameter 10 %cm is 10~ *cm,
calculate the number density of the gas

molecule.

o Watch Video Solution

40. What is the relationship between average

kinetic energy and the temperature of a gas ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ini48BNhOQdo
https://dl.doubtnut.com/l/_DRE87ldaSXrn
https://dl.doubtnut.com/l/_i6bG5mAyyyPY

41. Explain how boiling takes place on the basis

of kinetic theory.

o Watch Video Solution

42, Four particles have velocities
1,0,2, and 3m/s. The root mean square

velocity of the particles (definition wise) is.

o Watch Video Solution



https://dl.doubtnut.com/l/_i6bG5mAyyyPY
https://dl.doubtnut.com/l/_Vs56D6eMbLO7

43. When one mole of monoatomic gas is mixed
with one mole of triatomic gas, then the
equivalent value of ~ for the mixture will be

(vibration mode neglected)

>

N

=
SN DNt NO©O p—
| | © o

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_ZlpHAn7zA2I7

Assignment Section A Objective Type Questions

One Option Is Correct

1. The root-mean square speeds of the

molecules of different ideal gases, maintained at

the same temperature are

A. The same

B. Inversely proportional to the square root

of the molecular weight


https://dl.doubtnut.com/l/_ZlpHAn7zA2I7
https://dl.doubtnut.com/l/_j8Fo2K2EDoYU

C. Directly proportional to the molecular
weight
D. Inversely proportional to the molecular

weight

Answer: B

° Watch Video Solution

2. Which of the following gases has maximum

rms speed at a given temperature?


https://dl.doubtnut.com/l/_j8Fo2K2EDoYU
https://dl.doubtnut.com/l/_8eiqIyg6Ujhu

A. Oxygen

B. Nitrogen

C. Hydrogen

D. Carbodioxide

Answer: C

O Watch Video Solution

3. We write the relation for Boyle's law in the

form, PV = Kpg when the temperature remains


https://dl.doubtnut.com/l/_8eiqIyg6Ujhu
https://dl.doubtnut.com/l/_BKSeqDBA88LO

constant. In this relation, the magnitude of Kp

depends upon the

A.The nature of the gas used in the

experiment

B.the molecular mass of gas in the

laboratory

C. the atmospheric pressure

D. the quantity of gas enclosed

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_BKSeqDBA88LO

4. If masses of all molecule of a gas are halved

and their speed doubled then the ratio of initial

and final pressure will be

A2:1

B.1:2

C.4:1

D.1:4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_BKSeqDBA88LO
https://dl.doubtnut.com/l/_87P3gjotvtFN

5. Two vessels have equal volums. One of them
contains hydrogen at one atmosphere and the
other helium at two atmosphere. If both the
samples are at the same temperature, the rms
velocity of the hydrogen molecules is

A. Equal to that of helium

B. Twice that of helium

C. Half that of helium

D. +/2 times that of helium

Answer: D


https://dl.doubtnut.com/l/_87P3gjotvtFN
https://dl.doubtnut.com/l/_4rvnkhg8aG1f

o Watch Video Solution

6. At a given volume and temperature the

pressure of a gas

A. varies inversely as its mass

B. varies inversely as the square of its mass

C.varies linearly as its mass

D. is independent of its mass

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_4rvnkhg8aG1f
https://dl.doubtnut.com/l/_W23gwPh77i1x

7. A closed vessel A having volume V contains N,
at pressure P and temperature T. another closed
vessel B having the same volume V contains. He
at the same pressure P. but temperature 2T. The
ratio of masses of /N5 and He in the vesses A and

Bis

Al:2

B.3:2

C.5:2

D.14:1


https://dl.doubtnut.com/l/_W23gwPh77i1x
https://dl.doubtnut.com/l/_krfJY877rM6L

Answer: D

° Watch Video Solution

8. By what percentage should the pressure of a
given mass of a gas be increased so as to
decrease its volume by 10% at a constant

temperature?

A.8.1%

B.9.1%

C.10.1%


https://dl.doubtnut.com/l/_krfJY877rM6L
https://dl.doubtnut.com/l/_D2DGKMt4mpOI

D.11.1 %

Answer: D

° Watch Video Solution

9. A sample of gas is at 0°C. To what

temperature it must be raised in order to

double the rms speed of the molecule.

A.100°C

B.273°C

C.819°C


https://dl.doubtnut.com/l/_D2DGKMt4mpOI
https://dl.doubtnut.com/l/_DbEonR8QS4vk

D.919°C

Answer: C

° Watch Video Solution

10. The root mean square velocity of the gas
molecule is 300 m/s. What will be the root mean
square speed of he molecule if the atomic

weight is doubled and absolute temperature is

halved ?

A.300m/s


https://dl.doubtnut.com/l/_DbEonR8QS4vk
https://dl.doubtnut.com/l/_bcLQ5vZl5NLo

B.200m/s

C.150m/s

D. 100m/s

Answer: C

° Watch Video Solution

11. RMS speed of a particle is V,,,,; at pressure P.
if pressure is increased to two times, then at

constant temperature rms speed becomes

A. 2‘/7'ms


https://dl.doubtnut.com/l/_bcLQ5vZl5NLo
https://dl.doubtnut.com/l/_8oNpv1pVpV6L

B. 3‘/;'ms

C‘ W’ms

D. zero

Answer: C

° Watch Video Solution

12. For Boyle's law to be hold good, the gas

should be


https://dl.doubtnut.com/l/_8oNpv1pVpV6L
https://dl.doubtnut.com/l/_tNIvhZJTQ6yM

A. Perfect and at constant temperature and

Mass

B.real and at constant temperature and

mass

C. Perfect and at constant temperature but

variable mass

D.real and at constant temperature but

variable mass

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_tNIvhZJTQ6yM

13. Boyle's law is applicable for an

A. isobaric process
B. isochoric process

C. isothermal process adiabatic process

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tNIvhZJTQ6yM
https://dl.doubtnut.com/l/_ZHjtXXUwBu5n

14. For V versus T curves at constant pressure
P, and P, for an ideal gas are shown in the

figure given below

AP > P

B.P, < P,


https://dl.doubtnut.com/l/_d7HQe8XHsuPm

C.P =P

D.P, > P,

Answer: A

° Watch Video Solution

15. Two identical cylinders contains helium at 1.5
atm and argon at 1 atm respectively. If both the
gases are filled in one of the cylinder, the

pressure would be

A.1atm


https://dl.doubtnut.com/l/_d7HQe8XHsuPm
https://dl.doubtnut.com/l/_tbMUC0sgQp3h

B.1.75 atm

C. 2.5 atm

D. 0.5 atm

Answer: C

° Watch Video Solution

16. Two gases A and B having the same
temperature T, same pressure P and same

volume V are mixed. If the mixture is at the same


https://dl.doubtnut.com/l/_tbMUC0sgQp3h
https://dl.doubtnut.com/l/_VKHbUiFDbCVm

temperature and occupies a volume V. The

pressure of the mixture is

A. 2P

B.P

C.P/2

D. 4P

Answer: A

° Watch Video Solution



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

17. A perfect gas at 27° C' is heated at constant
pressure so as to duble its volume. The
tmemperature of th gas will be

A.300°C

B.200° C

C.327°C

D. 600° C

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_a7eUPk91jQyC
https://dl.doubtnut.com/l/_DPWhw457iy2f

18. Which of the following methods will enable

the volume of an ideal gas to be made four

times

A. Double the temperature and reduce the

pressure to half

B. double the temperature and also double

the pressure

C.reduce the temperature to half and

double the pressure


https://dl.doubtnut.com/l/_DPWhw457iy2f

D.reduce the temperature to half and

reduce the pressure to half

Answer: A

° Watch Video Solution

19. Four molecules of a gas have speeds 2, 4, 6

1

and 8kms ™" respectively. Calculate their root

mean square speed.

A.\/30m /s

B.120m /s


https://dl.doubtnut.com/l/_DPWhw457iy2f
https://dl.doubtnut.com/l/_jCjsOzr673YE

C.2,/30m /s

D.60m /s

Answer: A

° Watch Video Solution

20. The rms speed of a gas molecule is


https://dl.doubtnut.com/l/_jCjsOzr673YE
https://dl.doubtnut.com/l/_BjAgGocp2j3b

(3RT)2
D.| ——
M

Answer: C

° Watch Video Solution

21. The temperature of a gas is raised while its
volume remains constant, the pressure exerted
by the gas on the walls of the container

increases because its molecules

A. The molecules have higher average speed,

so strike the walls more often


https://dl.doubtnut.com/l/_BjAgGocp2j3b
https://dl.doubtnut.com/l/_1HT4Di4WTxTD

B. the molecules lose more energy each time

they strike the walls

C.the molecules are now in contact with the

walls for small intervals

D.the molecules collide with each other

more often

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_1HT4Di4WTxTD

22. If the pressure in a closed vessel is reduced

by drawing out some gas, the mean free path of

the molecules

A. is increased

B. is decreased

C. remains unchanged

D. increases or decreases according to the

nature of the gas

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_JkQvsGYq86To

23. The pressure P, volume V and temperature T
of a gas in the jar A and the othere gas in the jar
B at pressure 2P, volume V/4 and temperature
2T, then the ratio of the number of molecules in
the jar Aand B will be :

Al:1

B.1:2

C.2:1

D.4:1


https://dl.doubtnut.com/l/_JkQvsGYq86To
https://dl.doubtnut.com/l/_3bX9L0KxugUB

Answer: D

° Watch Video Solution

24. A container has N molecules at absolute
temperature T. If the number of molecules is
doubled but kinetic energy in box remains the
same as before, the absolute temperature of the

gas is

no | N


https://dl.doubtnut.com/l/_3bX9L0KxugUB
https://dl.doubtnut.com/l/_XTJ6Kf36XEM3

D. 4T

Answer: B

O Watch Video Solution

25. 2000 small balls, each weighing 1 g, strike
one square cm of area per second with a
velocity of 100 m/s normal to the surface and
rebounds with the same velocity. The pressure

on the surface is


https://dl.doubtnut.com/l/_XTJ6Kf36XEM3
https://dl.doubtnut.com/l/_nx1ApWyc4QOO

A.2 x 10°N /m?
B.2 x 10°N /m?
C.4 x 10°N /m?

D.4 x 10°N /m?

Answer: D

O Watch Video Solution

26. Some gas at 300 K is enclosed in a container.

Now, the container is placed on a fast moving


https://dl.doubtnut.com/l/_nx1ApWyc4QOO
https://dl.doubtnut.com/l/_wa0ZNPxA4Kni

train. While the train is in motion,

temperature of the gas

A. rise above 100 K

B. falls below 100 K

C.remains the same

D. becomes unsteady

Answer: C

the

° Watch Video Solution



https://dl.doubtnut.com/l/_wa0ZNPxA4Kni

27. During an experiment, an ideal gas is found
to obey an additional law V P? =constant. The
gas is initially at a temperatur T and volume V.
When it expands to a volume 2V, the

temperature becomes 2 C

a L
2

Answer: C



https://dl.doubtnut.com/l/_P4a6IxeyMuah

| o Watch Video Solution

28. Two gases A and B having the same pressure
P, volume V and temperature T are mixed. If
mixture has volume and temperature as Vand T
respectively, then the pressure of the mixture
will be

A. 4P

B.3P

C.2P

D.P


https://dl.doubtnut.com/l/_P4a6IxeyMuah
https://dl.doubtnut.com/l/_i22N8AVMNUgJ

Answer: C

o Watch Video Solution

29. A gas is heated through 2°C in a closed
vessel. Its pressure is increased by 0.4%. The
initial temperature of the gas is

A.250°C

B.100°C

C.—75°C

D.—23°C


https://dl.doubtnut.com/l/_i22N8AVMNUgJ
https://dl.doubtnut.com/l/_NZcgkvwzf1Vo

Answer: D

° Watch Video Solution

30. A balloon contains 1500m® of helium at
27° C and 4 atmospheric pressue. The volume
of helium at —3°Ctemprature and 2
atmospheric pressure will be

A. 1500m°

B. 1700m>

C. 1800m>


https://dl.doubtnut.com/l/_NZcgkvwzf1Vo
https://dl.doubtnut.com/l/_3o5ONqBb3fkN

D. 2700m3

Answer: D

° Watch Video Solution

31. A gas at pressure p, is contained in a vessel.
If the masses of all the molecules are halved and
their speeds doubled, the resulting pressure

would be

A. Remains constant

B. Becomes half


https://dl.doubtnut.com/l/_3o5ONqBb3fkN
https://dl.doubtnut.com/l/_GANXGcG1bA4a

C. becomes two times

D. becomes four times

Answer: B

O Watch Video Solution

32. A gas at pressure p, is contained in a vessel.
If the masses of all the molecules are halved and
their speeds doubled, the resulting pressure

would be

A. 4P,


https://dl.doubtnut.com/l/_GANXGcG1bA4a
https://dl.doubtnut.com/l/_d15vZadUVCjA

B. 2P,

Answer: B

° Watch Video Solution

33. Pressure versus temperature graph of an
ideal gas at constant volume V is shown by the
straight line A. Now mass of the gas is doubled

and the volume is halved, then the


https://dl.doubtnut.com/l/_d15vZadUVCjA
https://dl.doubtnut.com/l/_2F5SfDP6exin

corresponding pressure versus temperature

graph will be shown by the line

A A

B.B

c.C

D.D


https://dl.doubtnut.com/l/_2F5SfDP6exin

Answer: B

° Watch Video Solution

34. The root mean spuare (rms) speed of
hydrogen molecules at a certain temperature is
300m/s. If the temperature is doubled and
hydrogen gas dissociates into atomic hydrogen

the rms speed will become

A. 424.26m/s

B.300 m/s


https://dl.doubtnut.com/l/_2F5SfDP6exin
https://dl.doubtnut.com/l/_2V3a9txBQfl3

C.600 m/s

D. 150 m/s

Answer: C

O Watch Video Solution

35. If gas molecules undergo inelastic collision

with the walls of the container

A. The temperature of the gas will decrease

B. the pressure of the gas will increase


https://dl.doubtnut.com/l/_2V3a9txBQfl3
https://dl.doubtnut.com/l/_7eXFrqdccYui

C. neigher the temperature nor the presure

will change

D. The temperature of the gas will increase

Answer: C

O Watch Video Solution

36. Two balloons are filled one with pure He gas
and the other with air respectively. If the

pressure and temperature of these balloons are


https://dl.doubtnut.com/l/_7eXFrqdccYui
https://dl.doubtnut.com/l/_do8M8KE57E6m

same, then the number of molecules per unit

volume is

A. More is the He filled balloon

B. same in both balloons

C. more in air filled balloons

D. In the ratio of 1:4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_do8M8KE57E6m

37.The temperature of a gas contain in a closed
vessel increased by 2°C when the pressure is
increased by 2 % the intial temperature of the
gas is

A. 200K

B. 100K

C.200°C

D.100° C

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TkY8ET2o9XjY

38. If the rms velocity of gas is v, then

A. V2T = constant

V2
B. — = constant

T
C. VT ?=constant

D.V and T are independent

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_TkY8ET2o9XjY
https://dl.doubtnut.com/l/_XadjnVyRzFiG

39. Choose the correct statement . When the

temperature of a gas is increased

A. its molecular kinetic energy increases

B. Molecular kinetic energy and potential

energy decreases, total energy remaining

constant

C. molecular potential energy increases and

molecular kinetic energy decreases, total

energy remaining constant

D. its molecular-potential energy increases


https://dl.doubtnut.com/l/_PEjBQMjCMyq3

Answer: A

° Watch Video Solution

40. The temperature of an ideal gas is increased
from 120 K to 480 K. If at 120 K, the rms velocity
of the gas molecules is v,,s then at 480 K, it

becomes

A. 4V

B. 2V


https://dl.doubtnut.com/l/_PEjBQMjCMyq3
https://dl.doubtnut.com/l/_FGW6QxM3q6Rh

0.V
4

Answer: B

° Watch Video Solution

41. The density (p) versus pressure (P) graphs of
a given mass of an ideal gas is shown at two

temperatures 7T; and 7. Then relation


https://dl.doubtnut.com/l/_FGW6QxM3q6Rh
https://dl.doubtnut.com/l/_gstcIedeIHRS

between T and T, may be

A

I
. —F-

P —>

ATy > T

B.Ty > T}

C.Thy =1T5

D. None of these


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

Answer: B

o Watch Video Solution

42. The mean kinetic energy of one mole or gas
per degree of
A 1kT
"2
3
B. —kT
2
C. —kT

D. —RT


https://dl.doubtnut.com/l/_gstcIedeIHRS
https://dl.doubtnut.com/l/_rPbA2GxpralE

Answer: D

° Watch Video Solution

43. if average velocity becomes 4 times, then
what will be the effect on rms velocity at the

temperature?
A. 1.4 times
B. 4 times
C. 2 times
1

D. — times
4


https://dl.doubtnut.com/l/_rPbA2GxpralE
https://dl.doubtnut.com/l/_A8lBP4rIVp8O

Answer: B

° Watch Video Solution

44. If both the temperature and the volume of

an ideal gas are doubled, the pressure

A. Increases by a factor of 4

B. Is also doubled

C. Remains unchanged

D. Is diminished by a factor of 4


https://dl.doubtnut.com/l/_A8lBP4rIVp8O
https://dl.doubtnut.com/l/_A0lwntDunmAq

Answer: C

° Watch Video Solution

45. Mean kinetic energy of a perfect gas is

proportional to

D. T


https://dl.doubtnut.com/l/_A0lwntDunmAq
https://dl.doubtnut.com/l/_CMmhvqFbXrtW

Answer: A

o Watch Video Solution

46. Pressure of an ideal gas is increased by

keeping temperature constant. What is the

effefct on kinetic energy of molecules?

A. Increases

B. Decreases

C. No change

D. Cannot be determined


https://dl.doubtnut.com/l/_CMmhvqFbXrtW
https://dl.doubtnut.com/l/_fczSmkxM7TJE

Answer: C

° Watch Video Solution

47. At what temperature, pressure remaining
constant will the rm.s. speed of a gas molecules
increase by 10% of the rm.s speed at STP?

A .57.3K

B.57.3°C

C.557.3K

D.—57.3°C


https://dl.doubtnut.com/l/_fczSmkxM7TJE
https://dl.doubtnut.com/l/_1tCi2eSNSXH6

Answer: B

° Watch Video Solution

48. The temperature of a gas is due to

A. The potential energy of its molecules

B. The kinetic energy of its molecules

C.The atttractive force between its

molecules

D. the repulsive force between its molecules


https://dl.doubtnut.com/l/_1tCi2eSNSXH6
https://dl.doubtnut.com/l/_kvJUprJq6nA6

Answer: B

° Watch Video Solution

49, Two thermally insulated vessels (1) and (2)
are filled with air at temperature (77,T5)
volumes (V3,V3) and pressures (pi, po)
respectively. If the valve joining the two vessela
Is opened, the temperature inside the vessel at

equilibrium will be (P = commonpressure).

AT + T


https://dl.doubtnut.com/l/_kvJUprJq6nA6
https://dl.doubtnut.com/l/_5anTbgGLpoLA

(Ty + T3)
B.
2
VT (P Vi + PyVs)
- P T + PBVLTY
VT (P Vi + PyVs)
PV T+ PRV T

Answer: C

° Watch Video Solution

Assignment Section B Objective Type Questions

One Option Is Correct



https://dl.doubtnut.com/l/_5anTbgGLpoLA

1. In a process, the pressure of a gas remains

constant. If the temperature is doubles, then

the change in the volume will be.

A. 100 %

B. 200 %

C.50 %

D. 25 %

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Db3J5UwhfESQ
https://dl.doubtnut.com/l/_WhZxDTpgKrWj

2. The temperature of an ideal gas is increased
from 27°C to 927°C. The rms speed of its

molecules becomes.

A. twice

B. half

C. four times

D. one fourth

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WhZxDTpgKrWj
https://dl.doubtnut.com/l/_Q5jOuYQpnZKw

3. A gas is found to obey the law p®V=constant.
The initial temperature and volume are 7}, and

V). If the gas expands to a volume 3V, then

A. /3T,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Q5jOuYQpnZKw
https://dl.doubtnut.com/l/_nyCD09eK9Tg4

4. The given curve represents the variation of
temperature as a function of volume for one
mole of an ideal gas. Which of the following
curves best represents the variation of pressure

as a function of volume ?



https://dl.doubtnut.com/l/_nyCD09eK9Tg4

A e

B. e

C. w2

D. Lo

Answer: A

O Watch Video Solution

5. Two closed vessels AB are at the same
temperature T and contain gases which obey

Maxwellian distribution of velocities. Vessel A


https://dl.doubtnut.com/l/_nyCD09eK9Tg4
https://dl.doubtnut.com/l/_0Qk1Xyc0HkeD

contains Oy, and B contain mixture of
H, and O,. If the average speed of the O,
molecule in vessel A is V3, then average speed of

H, in container B is

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_0Qk1Xyc0HkeD

6. A vessel contains 28g of Ny and 32g of O, at
temperature 7' = 1800K and pressure 2atm.
What would be the pressure when N,
dissociates 30 % and O, dissociates 50 % and
temperature remains constant ?

A. 2 atm

B.1atm

C. 2.8 atm

D. 14 atm

Answer: C



https://dl.doubtnut.com/l/_OnndlEnsxM0Z

| o Watch Video Solution

7. A container of volume 1m? is divided into two
equal parts by a partition. One part has an ideal
gas at 300K and the other part is vacuum. The
whole system is thermally isolated from the
surroundings. When the partition is removed,
the gas expands to occupy the whole volume. Its

temperature will now be............

A. 300K

B. 150K


https://dl.doubtnut.com/l/_OnndlEnsxM0Z
https://dl.doubtnut.com/l/_H4AfKllk0P2W

C. 100K

D. 200K

Answer: A

O Watch Video Solution

8. If a gas of a volume Vj at pressure p; is

compressed adiabatically to volume V, and

pressure p, calculate the work done by the gas.

A. zero

B. negative


https://dl.doubtnut.com/l/_H4AfKllk0P2W
https://dl.doubtnut.com/l/_L7B4KD24TRdC

C. positive

D. May be negative or positive

Answer: C

° Watch Video Solution

9. Find the average momentum of molecules of

hydrogen gas in a container at temperature

300K.

A.2 X v/900R g cms !

B.1800 Rg cms™!


https://dl.doubtnut.com/l/_L7B4KD24TRdC
https://dl.doubtnut.com/l/_4IJHCM9xSoDG

C.v/900R g cms !

D. zero

Answer: D

° Watch Video Solution

10. If 2 mol of an ideal monatomic gas at
temperature T{) are mixed with 4 mol of another
ideal monatoic gas at temperature 27 then the

temperature of the mixture is

A5T
.30


https://dl.doubtnut.com/l/_4IJHCM9xSoDG
https://dl.doubtnut.com/l/_sqB2enpY6u28

Answer: A

o Watch Video Solution

Assignment Section C Objective Type Questions

More Than One Option Are Correct



https://dl.doubtnut.com/l/_sqB2enpY6u28

1. During an experiment, an ideal gas is found to

2

obey a condition P _ constant. (p = density of
P

the gas). The gas is initially at temperature (T),
pressure (p) and density p. The gas expands
such that density changes to p /2.
A. the pressure of the gas changes to /2P
B.the temperature of the gas changes to
V2T
C.the temperature of the gas gas changes

to 2T


https://dl.doubtnut.com/l/_V6eCYVG9KbR3

D.the graph of the above process on P-T

diagram is hyperbola.

Answer: B::D

° Watch Video Solution

2. Choose the wrong statement

A. Translational kinetic energy of all ideal

gases at same temperature is same


https://dl.doubtnut.com/l/_V6eCYVG9KbR3
https://dl.doubtnut.com/l/_3gg2CEXPwHHS

B.In one degree of freedom all ideal gases
, 1
has internal energy = ERT
C. translational kinetic energy of all ideal
gases is three
D. Translational kinetic energy of all ideal

3
gases is ERT

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_3gg2CEXPwHHS

3. Which of the following quantities is the same

for all ideal gases at the same temperature?

A. The average translational kinetic energy of

1 mole

B. the kinetic energyof 1g

C.the number of molecules in 1 mole

D. The number of moleculein1g

Answer: A::C

O Watch Video Solution



https://dl.doubtnut.com/l/_CDKSMBuS3xdJ

4. From the following statements concerning

ideal gas at any given temperature T, select the

correct one (s)

A.The coefficient of volume expansion of

constant pressure is the same for all ideal

gases

B.the average transaltional kinetic energy

per molecule of oxygen gas is 3KT, K being

boltzmann constant


https://dl.doubtnut.com/l/_hfzgCXR2xmrv

C.the mean free path of molecules

decreases with increase in the pressure

D.in a gaseous mixture, the average

translational kinetic energy of the

molecules of each component is different

Answer: A::C

° Watch Video Solution

5. If E is the total energy, U is the potential

enegy and K is the kinetic energy of a mole of an


https://dl.doubtnut.com/l/_hfzgCXR2xmrv
https://dl.doubtnut.com/l/_YCQ60pnGdgtb

ideal gas

A. E=U

B. E=K

C.U=0

D. E=K+U

Answer: D

o Watch Video Solution

6. Areal gas deviates from perfect gas behaviour

as its molecule


https://dl.doubtnut.com/l/_YCQ60pnGdgtb
https://dl.doubtnut.com/l/_lpbPt2PDTTLF

A. have definite size

B. attract each other

C. show browriian motion

D. are not spherical

Answer: B

° Watch Video Solution

7.The root mean square velocity of a perfect gas

molecule will be doubled if


https://dl.doubtnut.com/l/_lpbPt2PDTTLF
https://dl.doubtnut.com/l/_hZbGr4WzithP

A. pressure is doubled at constant volume

B. pressure is made 4 times at constant

volume

C.volume is made 4 times at constant

pressure

D. volume is increased by 41.4% at constant

pressure

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hZbGr4WzithP
https://dl.doubtnut.com/l/_2oEOSmS4uSuq

8. If the atoms in a diatomic molecule can

vibrate, the molecule has

A. 2 rotational degree of freedom

B. 3 rotational degrees of freedom

C. 1vibrational degree of freedom

D. 2 vibrational degree of freedom

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_2oEOSmS4uSuq

9. If the indicator diagram for expansion of gas

is as shown, the gas

|

P

A. May be heated

B. May be cooled

C. May be first cooled and then heated


https://dl.doubtnut.com/l/_DmZXDB9cbHoo

D. May be first heated and then cooled

Answer: A::B::D

o Watch Video Solution

Assignment Section D Linked Comprehension Type

Questions

1. One mole of an ideal gas undergoes a process
P=P,—aV?

where a and P, are positive constant and V is


https://dl.doubtnut.com/l/_DmZXDB9cbHoo
https://dl.doubtnut.com/l/_6dck0dgAG7NU

the volume of one mole of gas

Q. When temperature is maximum, volume is

Py

A. —
3

P,

B. | —
Qa

Py

C.y/ —
2c

D \/P()Oé
Answer: A

O Watch Video Solution



https://dl.doubtnut.com/l/_6dck0dgAG7NU

2.0ne mole of an ideal gas undergoes a process

P =P, —aV?

where a and P, are positive constant and V is

the volume of one mole of gas

Q. The maximum attainable temperature is
B[R

R 3o

2P B
"3 RV 3«

C.

=D g3

Answer: B

[ 1


https://dl.doubtnut.com/l/_YPehtXCbw9k7

| o Watch Video Solution

3. One mole of an ideal gas undergoes a process
P =P —aV?

where o and P, are positive constant and V is
the volume of one mole of gas

Q. When temperature is maximum, volume is


https://dl.doubtnut.com/l/_YPehtXCbw9k7
https://dl.doubtnut.com/l/_KCyqDBWRMqL8

Answer: A

o Watch Video Solution

4. A cubical box of side 1m contains helium gas
(atomic weight 4) at a pressure of 100N/m2.
During an observation time of 1second, an
atom travelling with the root - mean - square
speed parallel to one of the edges of the cube,
was found to make 500hits with a particular
wall, without any collision with other atoms .

Take


https://dl.doubtnut.com/l/_KCyqDBWRMqL8
https://dl.doubtnut.com/l/_XWLjU40oPVvj

25
R = ?j/mol—K and k = 1.38 x 10" *J /K

Evaluate the total mass of helium gas in the box.

o Watch Video Solution

5. A cubical box of side 1 meter contains helium
gas (atomic weight 4) at a pressure of
100N /m?. During and observation time of 1
second, an atom travelling with the root-mean-
square speed parallel to one of the edges of the
cube, was found to make 500 hits with a

particular wall, without any collision with other


https://dl.doubtnut.com/l/_XWLjU40oPVvj
https://dl.doubtnut.com/l/_lZktrLlP4x5m

atoms. Take

25 o3
RZ?Jmog — K and k=138x 10" *“J/K

Evaluate the average kinetic energy per atom.

o Watch Video Solution

6. A cubical box of side 1m contains helium gas
(atomic weight 4) at a pressure of 100N /m?.
During an observation time of 1second, an
atom travelling with the root - mean - square
speed parallel to one of the edges of the cube,
was found to make 500hits with a particular

wall, without any collision with other atoms .


https://dl.doubtnut.com/l/_lZktrLlP4x5m
https://dl.doubtnut.com/l/_yxjYbLmZdFPH

Take

25
R = —j/mol — K and k = 1.38 x 10°*#J/K

Evaluate the temperature of the gas.

o Watch Video Solution

Assignment Section E Assertion Reason Type

Question

1. Straight line on (p - T) graph for an ideal gas
represents isochoric process.

Ifp x T,V = constant.


https://dl.doubtnut.com/l/_yxjYbLmZdFPH
https://dl.doubtnut.com/l/_LZyRorykrpuS

o Watch Video Solution

2. Statement-1: In kinetic theory of gases, we do
not take into account the change in
gravitational potential energy of the molecules.
Statement-2: The internal energy of a gas
depends on the interaction between gas
molecules. This interaction is not affected by the
change in gravitational potential energy of the

molecules.


https://dl.doubtnut.com/l/_LZyRorykrpuS
https://dl.doubtnut.com/l/_kDobFlsfo3YA

A. Statement-1 is true, statement-2 is true,

statement-2 is a correct explanation for

statement-1

B. Statement-1 is true, statement-2 is true,

statement-2 is not a correct explanation

for statement-1

C. statement-1is true, statement-2 is false

D. statement-1 is false, statement-2 is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_kDobFlsfo3YA

3. If the forces of attraction between the
molecules of a gas suddently disappear, will
there be any change in pressure inside a gas

container ?

o Watch Video Solution

4. Mention the degree of freedom for diatomic

gas molecules without vibration.

A.2


https://dl.doubtnut.com/l/_kDobFlsfo3YA
https://dl.doubtnut.com/l/_2r9qJNzUrYpw
https://dl.doubtnut.com/l/_Fjv8TpBRFSn1

B.3

C.5

D.7

Answer: C

O Watch Video Solution

5. Statement-1: Temperature of gas increases
when its container is moved at constant speed.
Statement-2: The temperature of the gas is due

to the random motion of its molecule.


https://dl.doubtnut.com/l/_Fjv8TpBRFSn1
https://dl.doubtnut.com/l/_8TjQnaGt18Am

A. Statement-1 is true, statement-2 is true,

statement-2 is a correct explanation for

statement-1

B. Statement-1 is true, statement-2 is true,

statement-2 is not a correct explanation

for statement-1

C. statement-1is true, statement-2 is false

D. statement-1 is false, statement-2 is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8TjQnaGt18Am

6. Statement-1: Moon has no atmosphere.

Statement-2: Due to less gravity moon is unable

to retain its atmosphere.

A. Statement-1 is true, statement-2 is true,

statement-2 is a correct explanation for

statement-1

B. Statement-1 is true, statement-2 is true,

statement-2 is not a correct explanation

for statement-1


https://dl.doubtnut.com/l/_8TjQnaGt18Am
https://dl.doubtnut.com/l/_NKvDI2KL6YvE

C.statement-1is true, statement-2 is false

D. statement-1 is false, statement-2 is true

Answer: A

o Watch Video Solution

Assignment Section F Matrix Match Type

Questions

1. Match all the entries in column-l to all the

entries in column-li


https://dl.doubtnut.com/l/_NKvDI2KL6YvE
https://dl.doubtnut.com/l/_Ulj2AzaXRzkE

Column-l . Column-Ii
(A) Perfect gas (p)_ Temperature
+ (B) Degree of freedom (@) Low pressure and high temperature -
© Brown.ian motion increase with (r) Boyle's Law ‘

(D) PV = constant (s) - Independent ways to possess energy

° Watch Video Solution

2. A container having some gas was kept in a
moving train. The temperature of the gas in the

container will

A. increase slightly

B. decrease


https://dl.doubtnut.com/l/_Ulj2AzaXRzkE
https://dl.doubtnut.com/l/_iXWPMmW2RVy6

C.remain the same

D. become infinite

A. increase slightly

B. decrease

C.remain the same

D. become infinite

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_iXWPMmW2RVy6

3. Match the following

- Column. Cotumn-il
(A) Na < Mg < al - @ True for electiopositive character
+(B) Mg < Ca<sr . (@ False for size B
(@ Fe>cCu>zn () True in reverse order for electropositive charader
(D) Fe (I) < Fe (i) < Fe (1)

(s) True for electronegativity
(ty  False for electronegativity

o Watch Video Solution

Assighment Section G
Question

Integer Answer Type

1. A gaseous mixture enclosed in a vessel
consists of 1g mole of a gas A with v —5/3

and another B with v = 7/5 at a temperature


https://dl.doubtnut.com/l/_UwJW9gR1aEsx
https://dl.doubtnut.com/l/_UJQKuYHP928t

T. The gases A and B do not react with each
other and are assumed to be ideal. Find the
number of gram moles of gas if v of the

gaseous mixture is 19 /13.

o Watch Video Solution

2. Find the rotational kinetic energy of 2 kg of
oxygen gas molecules (in joules) at 1 atm

pressure. The density of O, is 2.03 x 10°kg /m*

o Watch Video Solution



https://dl.doubtnut.com/l/_UJQKuYHP928t
https://dl.doubtnut.com/l/_Of2kdYAndPT5

3. A uniform tube closed at one end, contains a
pallet of mercury 4 cm long. When the tube is
kept vertically with closed end upwards, the
length of air column between closed end and
mercury pallet is 10 cm. the tube is inverted so
that open end becomes upwards. find the
length of trapped air column (in cm) trapped.

take atmospheric pressure 76 cm of Hg.

O Watch Video Solution



https://dl.doubtnut.com/l/_tPNgVr3Y83Pi

4. For a given mass of gas the variation of
pressure versus temperature is shown in the
figure. What is the ratio of volume of the gas at

points A and B.

° Watch Video Solution



https://dl.doubtnut.com/l/_pxiaKzZ7kCwB

Assignment Section H Multiple True False Type

Questions

1. Prove that the pressure of an ideal gas is
numerically equal to two third of the mean
translational kinetic energy per unit volume of
the gas.

ATITT

B.TFT

C.FTF


https://dl.doubtnut.com/l/_pxiaKzZ7kCwB
https://dl.doubtnut.com/l/_81h5p3Wyp5os

D. FFF

Answer: A

° Watch Video Solution

2. Statement-1: A reas gas nearly behaves like an
ideal gas at low pressure and high temperature.
Statement-2: If the ratio of translational and
rotational degree of freedom is 1.5 the gas must
be diatomic

Statement-3: Most probable speed of a gas is


https://dl.doubtnut.com/l/_81h5p3Wyp5os
https://dl.doubtnut.com/l/_OMz4os7MGpWx

proportional to absolute temperature of the

gas.

A. FFF

B.FTF

C.TFF

D.TTT

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OMz4os7MGpWx

3. Statement-1: In equation P = gal/;fns, the

term o represents density of gas. ItBrgt

Stat t-2: 'V, = ST
atement-2: Vs = Vi

Statement-3: Rotational kinetic energy of a
monoatomic gas is zero.

A. FFF

B.TTT

C.TFF

D. FFT

Answer: B



https://dl.doubtnut.com/l/_MPfQ8GhhKVtn

\ o Watch Video Solution

Assignment Section | Subjective Type Questions

1. Given, Avogadro's number N = 6.02 x 10%
and Boltzmann's constant
k=138 x10 *J/K.

(@) Calculate the average kinetic energy of
translation of the molecules of an ideal gas at
0°C and at100°C.

(b) Also calculate the corresponding energies

per mole of the gas.



https://dl.doubtnut.com/l/_MPfQ8GhhKVtn
https://dl.doubtnut.com/l/_emFy5UK2YPpn

\ o Watch Video Solution

2. In a certain (%)th of the energy of
molecules is associated with the ratation of
molecules and the rest of it is associated with
the motion of the centre of mass.

(a) What is the average translational energy of
one such molecule when the temperature id
27°C'7?

(b) How much energy must be supplied to one
mole of thsi gas constant volume to raise the

temperature by 1°C' ?



https://dl.doubtnut.com/l/_emFy5UK2YPpn
https://dl.doubtnut.com/l/_d1nMvJ890qnR

| @Y Watch Video Solution

3. The temperature of a gas consisting of rigid
diatomic moleculoes is T = 300 K. Calculate the
angular root-mean square velocity of a rotating

molecules if its moment of inertia is

I =2.0x 10 *kgm?.

o Watch Video Solution

4. A spherical vessel of radius r = 5 cm contains

hydrogen (H2) at a temperature T=300 K and


https://dl.doubtnut.com/l/_d1nMvJ890qnR
https://dl.doubtnut.com/l/_fjbgt8uNw4CJ
https://dl.doubtnut.com/l/_JFaXf7VTdepy

pressurep = 10° Pa. How many molecules

collide on the vessel in 1s ?

o Watch Video Solution

5.1g mole of oxygen at 27° C and 1 atmosphere
pressure is enclosed in a vessel.

(a) Assuming the molecules to be moving with
Upms, INd the number of collisions per second
which the molecules make with one square
metre area of the vessel wall.

(b) The vessel is next thermally insulated and

moves with a constant speed wv,y. It is then


https://dl.doubtnut.com/l/_JFaXf7VTdepy
https://dl.doubtnut.com/l/_KxyWkPdUsBM3

suddenly stoppes. The process results in a rise
of temperature of the gas by 1° C. Calculate the
speed v. [k =1.38 x 10" *J /K and

N4 = 6.02 x 10% /mol].

o Watch Video Solution

Assignment Section ] Aaksh Challengers Questions

1. A container of capacity 30 x 10 3m? is

divided in three parts of equal vlume by two
fixed semipermeable membranes. The part A

contains 30 g of hydrogen gas, part B contains


https://dl.doubtnut.com/l/_KxyWkPdUsBM3
https://dl.doubtnut.com/l/_4kjc36vwjf7U

160 g of oxygen and part C contains 70 g of
nitrogen. The membrane separating A and B is
permeable only to hydrogen while the other
membrane is permeable to hydrogn as codlus
nitrogen. if the temperature of the entire
container remains fixed at 300K, what will be

final pressure in each part well as?

I 1
A | B o
H, O, N,

° View Text Solution



https://dl.doubtnut.com/l/_4kjc36vwjf7U
https://dl.doubtnut.com/l/_KwWcJCqXRMMb

2. Consider an ideal gas model with an addition
assumption. Instead of Maxwellian distribution
of speed, all gas molecules at a certain level (say
sea level) move with same speed equal to root
mean square speed at a given temperature. If
the temperature at sea level is 300 K, upto what
height the oxygen gas would exist in

atmosphere. take g = 10m /s* as constant.

o Watch Video Solution



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

3. The pressure of confined air is p. If the

atmospheric pressure is P, then :-

(&2

o Watch Video Solution

Exercise Try Yourself

1. State Avogadro's hypothesis

° Watch Video Solution



https://dl.doubtnut.com/l/_2aJaUyTYNb6L
https://dl.doubtnut.com/l/_vzHa8xjhxVPW
https://dl.doubtnut.com/l/_HauOE71Grpv4

2. State the law of definite proportion.

o Watch Video Solution

3. State the main postulates of Dalton's atomic

theory

o Watch Video Solution

4. State Gay-Lussac.s Law of combining volumes.

o Watch Video Solution



https://dl.doubtnut.com/l/_HauOE71Grpv4
https://dl.doubtnut.com/l/_U9bmdvsp2tvb
https://dl.doubtnut.com/l/_JT9BAkXZLQOH
https://dl.doubtnut.com/l/_KZaRlPXFXc8Y

5. State and explain law of multiple proportions

with a suitable example.

o Watch Video Solution

6. How does Dalton's hypothesis explain the Gay-

Lussac's law?

o Watch Video Solution

7. The volume of a given mass of a gas in a

vessel is reduced to half at constant


https://dl.doubtnut.com/l/_KZaRlPXFXc8Y
https://dl.doubtnut.com/l/_HLkXrmVdWV52
https://dl.doubtnut.com/l/_BRluSo3naV2D

temperature what is the change in pressure?

o Watch Video Solution

8. The pressure of a given mass of a gas
contained in a vessel at constant temperature is
reduced to half. Calculte the change in volume

of the gas

© Watch video solution



https://dl.doubtnut.com/l/_BRluSo3naV2D
https://dl.doubtnut.com/l/_E7zojDuIsN3v

9. The volume of a given mass of a gas is
reduced to Zth of its initial alue at constant

temperature. Calculate the percentage change

in the pressure of the gas.

o Watch Video Solution

10. The pressure of a gas of given mass of
constant temperature is reduced to half of its
value. Calculate the percentage change in its

volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_QG0fvZWeuueF
https://dl.doubtnut.com/l/_8YtPjKm0DqFc

11. The percentage change in the volume of the
given mass of a gas at constant temperature is
50% (increases). Calculate the percentage

change in the presure of the gas.

° Watch Video Solution

12. The percentage change in the pressure of
gas at constant temperature is 200%
(increases). Calculate the percentage change in

the volume of the gas.


https://dl.doubtnut.com/l/_8YtPjKm0DqFc
https://dl.doubtnut.com/l/_fecigmmBDOca
https://dl.doubtnut.com/l/_dJhjTM7rKIQU

o Watch Video Solution

13. A gas is filled in a container of volume V at
121°C. To what temperature should it be
1
heated in order that 1 th of the gas may

escape out of the vessel?

o Watch Video Solution

14. A gas is filled in a vessel of volume V at 35° C
. To what temperature should it be heated in

order that half of the gas may escape out?


https://dl.doubtnut.com/l/_dJhjTM7rKIQU
https://dl.doubtnut.com/l/_RPmMXVv8M4Xr
https://dl.doubtnut.com/l/_JPvhNleg66lu

o Watch Video Solution

15. A gas is filled in a vessel at 7°C. If x
fractional part escapes out at 27°C. Find x.

(Assuming pressure constant).

o Watch Video Solution

16. A gas is filled in a container of volume V at
constant pressure and at 27°C temperature.
Find out the amount of gas that will escape out

of the container if temperature rises to 37° C


https://dl.doubtnut.com/l/_JPvhNleg66lu
https://dl.doubtnut.com/l/_28iGhn4OyuLA
https://dl.doubtnut.com/l/_rTuTwVWVRHc1

o Watch Video Solution

17. The pressure of a gas filled in a closed jar
increases by 0.2%, when temperature is
increased by 2°C. Find the initial temperature

of the gas.

o Watch Video Solution

18. The temperature of a gas filled in closed

vessel reduces by 1°C. Calculate the ratio of


https://dl.doubtnut.com/l/_rTuTwVWVRHc1
https://dl.doubtnut.com/l/_UfES0TrXV8eo
https://dl.doubtnut.com/l/_LfBTqq1nvS8r

change in pressure to the original pressure of

the gas.

o Watch Video Solution

19. 2 moles each of hydrogen, carbon dioxide
and chlorine are mixed in a close vessel of
volume 3 litres and temperature 0° C. Calculate

the pressure exerted by the mixture. (

R = 8.31Jmol 'K 1)

O Watch Video Solution



https://dl.doubtnut.com/l/_LfBTqq1nvS8r
https://dl.doubtnut.com/l/_ceHFF1TmNZRT
https://dl.doubtnut.com/l/_Ie45E3gXLtQT

20.The total pressure exerted by the mixture of
equal moles of two gases is 5 x 10°NM ~%in a
container of volume 2 litres at 273K. Calculate

the number of moles of the gases mixed.

o Watch Video Solution

21. If the mass of each molecule of a gas is
reduced to grd of its previous value and speed
is doubled, find the ratio of initial and final

pressure.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ie45E3gXLtQT
https://dl.doubtnut.com/l/_n8yiKUGS5j1m

22. Calculate the ratio of change in the mass of
the molecules of a gas to the initial mass, if its
speed is reduced to half and the ratio of initial

and final pressure is 3:4

o Watch Video Solution

23. A gas is filled in a vessel at a certain
temperature and pressure. At the same

temperature more gas is filled in the vessel so


https://dl.doubtnut.com/l/_n8yiKUGS5j1m
https://dl.doubtnut.com/l/_qJDgzmzk4ZYS
https://dl.doubtnut.com/l/_0G4sHNDDMwVj

that its mass increased by 40%. Calculate the

ratio of initial and final pressures.

o Watch Video Solution

24. A gas is filled in a container at certain
temperature and pressure. At the same
temperature more gas is filled in the vessel.
Calculate the percentage increase in the mass of

the gas. If the ratio of initial and final pressure is

1:2.

o Watch Video Solution



https://dl.doubtnut.com/l/_0G4sHNDDMwVj
https://dl.doubtnut.com/l/_eMpUYiPp7tfU

25. The temperature at which the root mean
square velocity of the gas molecules would

becomes twice of its value at 0°C is

o Watch Video Solution

26. At constant pressure, calculate the root
mean square velocity of a gas molecule at
temperature 27° C if its rms speed at 0°C. Is 4

km/s.

° Watch Video Solution



https://dl.doubtnut.com/l/_AiBGDF4enUuZ
https://dl.doubtnut.com/l/_1zm300rgGoe3

27. The density of carbon dioxide gas at 27°C
and at pressure 1000 N/m2 is 1 kg m 3. Find
the root mean square speed of its molecule at

0° C. (pressure is constant)

o Watch Video Solution

28. The root mean square speed of the molecule
at constant pressure at temperature T is v, what

is its rms speed, if temperature is reduced to

L

2

o Watch Video Solution



https://dl.doubtnut.com/l/_BdpCKgfkXJqI
https://dl.doubtnut.com/l/_c1hmxCJYHwrt

29. Calculate the average kinetic energy of

hydrogen molecule at  0°C.  Given

kp = 1.38 x 10" JK 1.

° Watch Video Solution

30. Calculate the average kinetic energy of neon

molecule at 27°C. Given

kp = 1.38 x 10" 2JK !

o Watch Video Solution



https://dl.doubtnut.com/l/_c1hmxCJYHwrt
https://dl.doubtnut.com/l/_TYPYWum8NhcJ
https://dl.doubtnut.com/l/_6EjY9e4JJJa6

31. Calculate the ratio of average KE. of one

molecule of hydrogen (H,) gas and oxygen

(O3) gasat 0°C

o Watch Video Solution

32. Calculate the ratio of average KE.of one
molecule of diatomic (rigid) and diatomic

(elastic) at temperature 150° C

o Watch Video Solution



https://dl.doubtnut.com/l/_Fmg1WUavj27T
https://dl.doubtnut.com/l/_POfZQEzsOZKB
https://dl.doubtnut.com/l/_KVVudZOhrSMe

33. Calculate the molar specific heat of diatomic

gas at constant volume.

(R=128314 J mol 'K ")

° Watch Video Solution

34. Calculate the molar specific heat of oxygen

gas at constant volume.

(R=128314 J mol 'K ')

o Watch Video Solution



https://dl.doubtnut.com/l/_KVVudZOhrSMe
https://dl.doubtnut.com/l/_w4Tu7GLiUcCX

35. Calculate the rms speed of an ideal
monoactomic gas having molecular weight 28
gm/mol at 27°C. if the specific heats at
constant pressure and volume are respectively
63 ) mol 'K~!' and 314 mol 'K !

respectively

o Watch Video Solution

36. Calculate the rms speed of an ideal diatomic
gas having molecular weight 32 gm/mol at 0°C.

If the specific heats at constant pressure and


https://dl.doubtnut.com/l/_A5IGZ3QlN2rV
https://dl.doubtnut.com/l/_yL1QLhKHvavR

volume are respectively 8.3 cal
mol 'K ! and 6.34 cal mol 1K 1

respectively.

° Watch Video Solution

37. Calculate themean free path of molecule of a
gas having number density (number of
molecules per em?) 2 x 10% and the diameter of

the molecule is 10 " °cm

O Watch Video Solution



https://dl.doubtnut.com/l/_yL1QLhKHvavR
https://dl.doubtnut.com/l/_uqGNsyLugX8R
https://dl.doubtnut.com/l/_SwCuWddJXWCv

38. The mean free path of molecules of a gas is
10~ % cm. if number density of gas is 10° /cm?®

calculate the diameter of the molecule

o Watch Video Solution

39. Calculate the diameter of one molecule of an

ideal gas having number density 2 x 108¢m 3

and mean free path of the molecule is 10~ 3cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_SwCuWddJXWCv
https://dl.doubtnut.com/l/_nuR3m9GrFNSf

40. if the mean free path of a molecule of an
ideal gas having diameter 10 %cm is 10~ *cm,
calculate the number density of the gas

molecule.

o Watch Video Solution

1. Each molecule of a gas has F degrees of

C

freedom . The ratio — = ~ for the gas is
Cv



https://dl.doubtnut.com/l/_NWIm4bio2Mss
https://dl.doubtnut.com/l/_dqY5orWz0Gwr

Al +

N S

Answer: C

O Watch Video Solution

2. At constant pressure the rms. velocity c is

related to density d as


https://dl.doubtnut.com/l/_dqY5orWz0Gwr
https://dl.doubtnut.com/l/_xcpnd6lMZF7K

Acoxd

B.c x —

C.cocﬂ

D.c x —

Answer: D

O Watch Video Solution

3. The mean rotational kinetic energy of a

diatomic molecule at temperature T is :


https://dl.doubtnut.com/l/_xcpnd6lMZF7K
https://dl.doubtnut.com/l/_oqbPdjQZ4VyV

5
B. EkT
C. kT

D. —kT

Answer: C

° Watch Video Solution

4. A jar has a mixture of hydrogen and oxygen
gas in the ratio of 1: 5. The ratio of mean kinetic

energies of hydrogen and oxygen molecules is


https://dl.doubtnut.com/l/_oqbPdjQZ4VyV
https://dl.doubtnut.com/l/_C4QRHtNG8Ctw

A 1:16

B.1:4

C.1:5

D.1:1

Answer: D

O Watch Video Solution

5. The root mean square speed of the molecules

of an enclosed gas is 'v'. What will be the root


https://dl.doubtnut.com/l/_C4QRHtNG8Ctw
https://dl.doubtnut.com/l/_XVAdWb1MumC6

mean square speed if the pressure is doubled,

the temperature remaining the same?

A 3v

B. 4v

D. 5v

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_XVAdWb1MumC6

P
6. The figure shows the plot of —V vs P, for

nT’

oxygen gas at two different temperatures then

P/
ol {

!%:53:;;—: 'fl{;

I
ATy > 1T
B.Tb > T}
CTh =1


https://dl.doubtnut.com/l/_KODjBK2SUHpI

D. may be (1) & (2)

Answer: A

° Watch Video Solution

7. The temperature of an ideal gas is increased
from 27°C to 927°C. The rms speed of its
molecules becomes.

A. Twice

B. Half

C. Four times


https://dl.doubtnut.com/l/_KODjBK2SUHpI
https://dl.doubtnut.com/l/_RV65XQFivfsN

D. One fourth

Answer: A

° Watch Video Solution

8. Which of the following has possesses

maximum rms velocity? All being at same

temperature

A. Oxygen

B. Carbon dioxide

C. Hydrogen


https://dl.doubtnut.com/l/_RV65XQFivfsN
https://dl.doubtnut.com/l/_ZyB7yaahKW27

D. Helium

Answer: C

° Watch Video Solution

9. A container is filled with a simple of gas
having molecules with speed
a, 2a, 3a, . ... na. The ratio of average speed

to root mean square speed is

A.\/ 3(n+1)
2(2n + 1)
5 (n+1)

2(2n + 1)



https://dl.doubtnut.com/l/_ZyB7yaahKW27
https://dl.doubtnut.com/l/_isMh3iEa5Ped

c 5(2n + 2)
\/ 7(3n + 1)

D.\/ 3(n + 2)
5(3n + 2)

Answer: A

o Watch Video Solution

10. A vessel contains a non-linear triatomic. If
50% of gas dissociate into individual atom, then
find new value of degree of freedom by ignoring
the vibrational mode and any further

dissociation.


https://dl.doubtnut.com/l/_isMh3iEa5Ped
https://dl.doubtnut.com/l/_X8NpDPTt2LV7

A. 215

B.3.75

C.5.25

D. 6.35

Answer: B

o Watch Video Solution

Exercise Assignment Section A Objective Type

Questions



https://dl.doubtnut.com/l/_X8NpDPTt2LV7

1. Select the appropriate property of an ideal

gas

A. its molecules are infinitesimally small

B. There are no forces of interaction between

its molecules

C. It strictly obeys the ideal gas laws

D. All of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_VTJB3Gdnl9H1

2. Areal gas behaves like an ideal gas if its

A. Very low pressure and high temperature

B. High pressure and low temperature

C. High pressure and high temperature

D. Low pressure and low temperature

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HcAhBKV71o6D

3. A gas at pressure p; is contained in a vessel. If
the masses of all the molecules are halved and
their speeds doubled, the resulting pressure

would be
A. 4P,
B.2PF,

C. P,

Py

D. —
2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TgZ6BSS0S6oh

4.If E is the energy density in an ideal gas, then

the pressure of the ideal gas is

A P = 2E
T3
3
B.P=—F
2
5
CP=-—-F
2
D.P = 2E
T 5
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_TgZ6BSS0S6oh
https://dl.doubtnut.com/l/_F9vFWv5tnpTR
https://dl.doubtnut.com/l/_QYl7hi9PNfRl

5. A sample of gas in a box is at pressure P, and
temperature Tj. If number of molecules is
doubled and total kinetic energy of the gas is
kept constant, then final temperature and

pressure will be

A. TO. PO

B. 1y, 2F,
To

C. —. 2P,
2 )] 0
To

D. —. P,
2 )] 0

Answer: D



https://dl.doubtnut.com/l/_QYl7hi9PNfRl

| &9 Watch Video Solution

6. By increasing temperature of a gas by 6° C'its
pressure increases by 0.4%, at constant volume.
Then initial temperature of gas is

A. 1000 K

B. 1500 K

C. 2000 K

D.750K

Answer: B



https://dl.doubtnut.com/l/_QYl7hi9PNfRl
https://dl.doubtnut.com/l/_XDpI8D7PWUDz

| W Watch Video Solution

7.Boyle's law is obeyed by

A.Real gas of constant mass

temperature

B.Ildeal gas of constant mass

temperature

and

and

C.Both ideal and real gases at constant

temperature and variable mass


https://dl.doubtnut.com/l/_XDpI8D7PWUDz
https://dl.doubtnut.com/l/_rDzErDeZq0po

D.Both ideal and real gases of constant

mass and variable temperature.

Answer: B

O Watch Video Solution

8. For an ideal gas the fractional change in its
volume per degree rise in temperature at
constant pressure is equal to [T is absolute

temperature of gas]

AT


https://dl.doubtnut.com/l/_rDzErDeZq0po
https://dl.doubtnut.com/l/_m5aiEk0xXvbA

B.T

c.T 1

Answer: C

° Watch Video Solution

9. The raise in the temperature of a given mass
of an ideal gas at constant pressure and at

temperature 27° to double its volume is

A .327°C


https://dl.doubtnut.com/l/_m5aiEk0xXvbA
https://dl.doubtnut.com/l/_HhcbJxkT7QcG

B.54°C

C.300°C

D. 600° C

Answer: C

° Watch Video Solution

10. The average velocity of the molecules in a

gas in equilibrium is

A. Proportional to /T


https://dl.doubtnut.com/l/_HhcbJxkT7QcG
https://dl.doubtnut.com/l/_lcc1TycdELz6

B. Proportional to T’

C.”Zero

D. Not possible to determine

Answer: C

° Watch Video Solution

11. Which of the following methods will enable
the volume of an ideal gas to be made four

times


https://dl.doubtnut.com/l/_lcc1TycdELz6
https://dl.doubtnut.com/l/_SfuHTDXWbb9p

A.Double the temperature and reduce the

pressure to half

B. Double the temperature and also double

the pressure

C.Reduced the temperature to half and

double the pressure

D.Reduce the temperature to half and

reduce the pressure to half

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_SfuHTDXWbb9p

12. A container has N molecules at absolute
temperature T. If the number of molecules is
doubled but kinetic energy in box remains the
same as before, the absolute temperature of the

gas is

D.4T


https://dl.doubtnut.com/l/_SfuHTDXWbb9p
https://dl.doubtnut.com/l/_F03DLkdnoq29

Answer: B

o Watch Video Solution

13. During an experiment, an ideal gas is found
to obey an additional law V P? =constant. The
gas is initially at a temperatur T and volume V.
When it expands to a volume 2V, the

temperature becomes 2 C

AL
2

B. 2T


https://dl.doubtnut.com/l/_F03DLkdnoq29
https://dl.doubtnut.com/l/_mX2BONyP0DXC

Answer: C

° Watch Video Solution

14. At what temperature, pressure remaining
constant will the rm.s. speed of a gas molecules
increase by 10% of the rm.s speed at STP?

A 57.3K

B.57.3°C


https://dl.doubtnut.com/l/_mX2BONyP0DXC
https://dl.doubtnut.com/l/_efSK2OzNhYtp

C.557.3K

D.—57.3°C

Answer: B

° Watch Video Solution

15. Two thermally insulated vessels (1) and (2)
are filled with air at temperature (77,T5)
volumes (V3,V3) and pressures (pi, po)

respectively. If the valve joining the two vessela


https://dl.doubtnut.com/l/_efSK2OzNhYtp
https://dl.doubtnut.com/l/_0ZIDdWQqUlQU

is opened, the temperature inside the vessel at

equilibrium will be (P = commonpressure).

AT, + T,

5 (Th + T3)
' 2
T\Ty(P Vi + PVs)
- PVi + PV
T\Ty(P Vi + PVs)
- PVTy + PV

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0ZIDdWQqUlQU

16. The average speed of gas molecules is v at
pressure P, If by keeping temperature constant
the pressure of gas is doubled, then average

speed will become

A 2V

B.v

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_JgBi5cLeMQOn

17. Four molecules of gas have speeds 1,2,3 and 4
km / sThe value of the root mean square speed
of the gas molecules is
1 —
A. E\/15 km/s
1
B. E\/10 km/s

C.2.5 km/s
/15
D. ) km/s

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_JgBi5cLeMQOn
https://dl.doubtnut.com/l/_DR1Yk7w2lNnr

18. The rms speed of the molecule of enclosed
gas is v. What will be the rms speed if pressure

is doubled keeping the temperature same?

A Y
2

B.V
C.2V

D.4V

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_DR1Yk7w2lNnr
https://dl.doubtnut.com/l/_rPhSPZu7FH4X

19. The effect of temperature on Maxwell's speed

distribution is correctly shown by



https://dl.doubtnut.com/l/_rPhSPZu7FH4X
https://dl.doubtnut.com/l/_hUeNOWB8F4f5

Answer: A

° Watch Video Solution

20. Select the incorrect statement about
Maxwell's speed distribution.
A. The distribution function depends only on
the absolute temperature
B. Vims > Vay > Vinp
C.The area under the distribution curve

gives total number of molecules of the gas


https://dl.doubtnut.com/l/_hUeNOWB8F4f5
https://dl.doubtnut.com/l/_ar3OcrtfiYJn

D. The distribution curve is symmetric about

the most probable speed.

Answer: D

° Watch Video Solution

21. The ratio of number of collisions per second
at the walls of containers by He and O, gas
molecules kept at same volume and
temperature is (assume normal incidence on

walls)


https://dl.doubtnut.com/l/_ar3OcrtfiYJn
https://dl.doubtnut.com/l/_SVbWGryvVGlR

A2:1

B.1:2

C.2¢/2:1
D.1:24/2

Answer: C

O Watch Video Solution

22. An ant is moving on a plane horizontal
surface. The number of degrees of freedom of

the ant will be


https://dl.doubtnut.com/l/_SVbWGryvVGlR
https://dl.doubtnut.com/l/_L7PS4X7gUS4O

Al

B.2

C.3

D.6

Answer: B

O Watch Video Solution

23. If a gas has n degrees of freedom ratio of

specific heats of gas is


https://dl.doubtnut.com/l/_L7PS4X7gUS4O
https://dl.doubtnut.com/l/_xm3AwsrGaLPa

Answer: D

O Watch Video Solution

24. The molar specific heat at constant volume,

for a non linear triatomic gas is


https://dl.doubtnut.com/l/_xm3AwsrGaLPa
https://dl.doubtnut.com/l/_PwmsZzO2bAE2

A.3R

B.4R

C.2R

D.R

Answer: A

O Watch Video Solution

25. A mixture of ideal gases has 2 moles of He, 4

moles of oxygen and 1 mole of ozone at


https://dl.doubtnut.com/l/_PwmsZzO2bAE2
https://dl.doubtnut.com/l/_AY3dAITVNgmA

absolute temperature T. The internal energy of

mixture is

A. 13 RT

B. 11 RT

C.16 RT

D.14 RT

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_AY3dAITVNgmA

26. E, and E, respectively represent the
average kinetic energy of a molecule of oxygen
and hydrogen. If the two gases are at the same
temperature, which of the following statements
Is true?

A Ep > Ey

B.Ep = Ey

C.Ep < Eg

D. Data insufficient

Answer: B



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

| o Watch Video Solution

27.14 g of CO at 27°C is mixed with 16'g of O,
at 47°C. The temperature of mixture is
(vibartion mode neglected)

A —5°C

B.32°C

C.37°C

D.27°C

Answer: C

[ - |


https://dl.doubtnut.com/l/_RbEaESvCppQT
https://dl.doubtnut.com/l/_nKjHG4UKSkM3

I @ Watch Video Solution

28. When one mole of monoatomic gas is mixed
with one mole of triatomic gas, then the
equivalent value of ~ for the mixture will be

(vibration mode neglected)

A.1.33

B.1.40

C.1.50

D.1.6


https://dl.doubtnut.com/l/_nKjHG4UKSkM3
https://dl.doubtnut.com/l/_fpdvCAbvox21

Answer: C

o Watch Video Solution

29. A box of negligible mass containing 2 moles
of an ideal gas of molar mass M and adiabatic
exponent v moves with constant speed v on a
smooth horizontal surface. If the box suddenly

stops, then change in temperature of gas will be

(v — 1) Mv?
4R

A.



https://dl.doubtnut.com/l/_fpdvCAbvox21
https://dl.doubtnut.com/l/_yu72wqFWRZZg

Answer: D

° Watch Video Solution

30. On increasing number density for a gas in a

vessel, mean free path of a gas

A. Decreases


https://dl.doubtnut.com/l/_yu72wqFWRZZg
https://dl.doubtnut.com/l/_D26IcOcWQcjc

B. Increases

C. Remains same

D. Becomes double

Answer: A

o Watch Video Solution

Exercise Assignment Section B Objective Type

Questions



https://dl.doubtnut.com/l/_D26IcOcWQcjc

1. At room temperature the rms speed of the

molecules of a certain diatomic gas is found to

be 1920 m/s. The gas is

A. H,

B. F

C.CI,

D. O,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_awtMmqUxagbb
https://dl.doubtnut.com/l/_DmrRVUdDaGRE

2.A gas is enclosed in a vessel of volume V at a
pressure P. It is being pumped out of the vessel
by mean of a piston-pump with a stroke volume.
v. What is the final pressure in the vessel after
'n’ strokes of the pump ? Assume temperature

reamains constant.

A.p( 4 )
V+o

PV
(V —v)"
174

C.P—
Vn

D.p( 4 )
V —wv

B.



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

Answer: A

° Watch Video Solution

3. Three perfect gases at absolute temperature
Ty, T3, and T3 are mixed. The masses of
molecules are mn;,ny and ng respectively.
Assuming to loss of energy, the final

temperature of the mixture is:

A Ty + 1> + 13
' 3

n%Tl + n§T2 + nng

B.
ny + N9 + N3


https://dl.doubtnut.com/l/_DmrRVUdDaGRE
https://dl.doubtnut.com/l/_hZyPA9iTd48P

c n111 + no12 + ns13
ni + n2 + n3
> T+ 15 + 13
ni + n2 + ng

Answer: C

° Watch Video Solution

4. Variation of atmospheric pressure, with

height from earth is

A. Linear

B. Parabolic


https://dl.doubtnut.com/l/_hZyPA9iTd48P
https://dl.doubtnut.com/l/_FO2kkn8IiwzU

C. Exponential

D. Hyperbolic

Answer: C

° Watch Video Solution

5. A glass tube 80cm long and open ends is half
immersed in mercury. Then the top of the tube
is closed and it is taken out of the mercury. A

column of murcury 20cm long then remains in


https://dl.doubtnut.com/l/_FO2kkn8IiwzU
https://dl.doubtnut.com/l/_P5zknynhVYsv

the tube. The atmospheric (in cm of Hg) is

(assume temperature to be constant )

A. 20 cm of air column

B. 60 cm of Hg column

C. 60 cm of air column

D. 20 cm of Hg column

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_P5zknynhVYsv

6. One mole of monoatomic gas and three moles
of diatomic gas are put together in a container.
The molar specific heat (in JK ! mol _1) at
constant volume is (R = 8.3 JK ' mol ! )
A.18
B.19

C. 20

D. 21

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_5lau5njf2wKD

7. Two colsed vessel A and B of equal volume
containing air at pressure P; and temperature
T, are connected to each other through a
narrow open tube . If the temperature of one is
now maintained at 77 and other at 15 (where
T, > T5) then that what will be the final

pressure ?

2P, T
T + Ty
8. PyT
T + (To)
PyT
" 2(T + To)



https://dl.doubtnut.com/l/_5lau5njf2wKD
https://dl.doubtnut.com/l/_JlGRmTyNZ7nK

T + T
P

D.

Answer: A

° Watch Video Solution

8. The temperature of a gas is —68° C. To what
temperature should it be heated so that the

average kinetic energy of the molecules be

doubled

A.137°C

B.127°C


https://dl.doubtnut.com/l/_JlGRmTyNZ7nK
https://dl.doubtnut.com/l/_2rqjyW5jLV0D

C.100°C

D.105°C

Answer: A

O Watch Video Solution

9. A closed compartment containing gas is
moving with some acceleration in horziontal
direction. Neglect effect of gravity. Then the

pressure in the compartment is

A. Uniform everywhere


https://dl.doubtnut.com/l/_2rqjyW5jLV0D
https://dl.doubtnut.com/l/_1NK7KSAWscoW

B. Less in front

C. Less at back

D. Less at top

Answer: B

O Watch Video Solution

10. One kg of a diatomic gas is at a pressure of
8 x 10*N/m?. The density of the gas is
4kg/m3. What is the energy of the gas due to

its thermal motion ?


https://dl.doubtnut.com/l/_1NK7KSAWscoW
https://dl.doubtnut.com/l/_Gjo2mqvIP7Go

A3 x 10*J

B.5 x 10%J

C.6 x 10*J

D.7 x 10%J

Answer: B

O Watch Video Solution

1. A container contains 32 g of Oy at a

temperature T. The pressure of the gas is P. An


https://dl.doubtnut.com/l/_Gjo2mqvIP7Go
https://dl.doubtnut.com/l/_Oy23Crn8P5ew

identical container containing 4 g of H, at a

temperature 2T has a pressure of

A. 8P

B.4P

C.P

D. 18P

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Oy23Crn8P5ew

12. An ideal gas is expanding such that PT?* =
constant. The coefficient of volume expansion of

the gas is

Nl Nl o )=

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ai2ZuqiW53qn
https://dl.doubtnut.com/l/_dVKl0ciYon4k

13. 50 cal of heat is required to raise the
temperature of 1 mole of an ideal gas from
20° C' to 25° C, while the pressure of the gas is
kept constant. The amount of heat required to
raise the temperature of the same has through
same temperature range at constant volume is (

R =2 cal/mol/K)

A. 70 cal

B. 60 cal

C.40 cal

D. 50 cal


https://dl.doubtnut.com/l/_dVKl0ciYon4k

Answer: C

o Watch Video Solution

14. Pressure versus temperature graph of an

ideal gas is as shown in figure. Density of the

gas at point Ais py. Density at B will be

Pa

&

PO | SR m{‘

K ey -

A

P e SR i

>T

"""; el R R 2 L e

<3 o

Tg

AW


https://dl.doubtnut.com/l/_dVKl0ciYon4k
https://dl.doubtnut.com/l/_FoFhpNwv0ZY7

B. —
2,00

c 2
‘3p0

D. 2/)0

Answer: B

O Watch Video Solution

15. The energy (in eV) possessed by a neon atom

at 27°C'is


https://dl.doubtnut.com/l/_FoFhpNwv0ZY7
https://dl.doubtnut.com/l/_34fIBBG5vzBi

A1.72 x 1073

B.4.75 x 104

C.3.88 x 102

D.3.27 x 10°°

Answer: C

O Watch Video Solution

16. If heat energy is given to an ideal gas at

constant pressure, then select the graph which


https://dl.doubtnut.com/l/_34fIBBG5vzBi
https://dl.doubtnut.com/l/_n9vF0IZObCvF

best represents the

temperature (T).

vT

VT

Answer: A

variation of

VT with


https://dl.doubtnut.com/l/_n9vF0IZObCvF

o Watch Video Solution

17. If hydrogen gas is heated to a very high
temperature, then the fraction of energy
possessed by gas molecules correspond to

rotational motion :-

3
A.g
2
8.7
3
C.7
2
D.g


https://dl.doubtnut.com/l/_n9vF0IZObCvF
https://dl.doubtnut.com/l/_t1X2XcnfsrZC

Answer: B

o Watch Video Solution

18. The temperature (T) of one mole of an ideal
gas varies with its volume (V) as
T= —aV3+8V? where «and 8 are
positive constants. The maximum pressure of

gas during this process is

AP
2R
B2R

B.
4o



https://dl.doubtnut.com/l/_t1X2XcnfsrZC
https://dl.doubtnut.com/l/_SgCdFpuBCmtW

Answer: B

O Watch Video Solution

19. Nitrogen gas is filled in an isolated container.
If a fraction of moles dissociates without
exchange of any energy, then the fractional

change in its temperature is



https://dl.doubtnut.com/l/_SgCdFpuBCmtW
https://dl.doubtnut.com/l/_ukODiAEMeEaf

Answer: A

O Watch Video Solution

20. An ideal has undergoes a polytropic given by
equation PV " = constant. If molar heat capacity

of gas during this process is arithmetic mean of


https://dl.doubtnut.com/l/_ukODiAEMeEaf
https://dl.doubtnut.com/l/_nkR2qSB2Sjb9

its molar heat capacity at constant pressure and

constant volume then value of n is

A.Zero

Answer: B

O Watch Video Solution



https://dl.doubtnut.com/l/_nkR2qSB2Sjb9

21. If @ moles of a monoatomic gas are mixed
with 8 moles of a polyatomic gas and mixture
behaves like diatomic gas, then [neglect the

vibration mode of freedom]

A2a =7
B.ao = 208
Ca= —38
D.3a = —
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zl2dHZMb3elO

22. If different ideal gases are at the same

temperature, pressure and have same volume,

then all gases have same

A. Density

B. Number of molecules

C. Most probable speed

D. Internal energy per mole

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zl2dHZMb3elO
https://dl.doubtnut.com/l/_zwp9yxYbHi1U

23.The internal energy of 10 g of nitrogen at N.

T. P.is about

A. 2575

B. 2175 ]

C.3721)

D. 4051

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zwp9yxYbHi1U
https://dl.doubtnut.com/l/_8tnbWY1aclDK
https://dl.doubtnut.com/l/_Y9US8TXRqEBj

24. The mean free path of a molecule of He gas
Is a. Its mean free path along any arbitrary

coordinates axis will be

(8%
C.—
V3

3o

D.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Y9US8TXRqEBj
https://dl.doubtnut.com/l/_Ej8RcRJVb3Or

25. According to CE van der Waal, the

interatomic potential varies with the average

interatomic distance (R) as

A R1

B.R?

C.R*

D.R©

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Ej8RcRJVb3Or
https://dl.doubtnut.com/l/_ibg8wGDl0nwZ

26. The value of critical temperature in terms of

van der Waals' constants a and b is given by

AT, = 0
27TRb
o1 = T
C.T. = 2LRb
Te = 27aRb
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ibg8wGDl0nwZ

27. To find out degree of freedom, the correct

expression is:

A f= 2
. _’7_1

v+1
B.f = ——
f 2
C.f= 2
o+
D. f = !
o+

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_9xDRBfolcZIi

28. Nitrogen gas N, of mass 28 g is kept in a
vessel at pressure of 10 atm and temperature
57°C. Due to leakage of N, gas its pressure
falls to 5 atm and temperature to 26°C. The

amount of N, gas leaked out is

Answer: B

[ 1


https://dl.doubtnut.com/l/_rXUWsRk34waP

| o Watch Video Solution

29. A diatomic gas of molecular mass 40 g/mol
is filled in rigid container at temperature 30° C.
It is moving with velocity 200 m/s. If its is
suddenly stopped, the rise in the temperature

of the gas is

32
A —°C
R

320
B. —


https://dl.doubtnut.com/l/_rXUWsRk34waP
https://dl.doubtnut.com/l/_ATMmwm0OWJAY

Answer: B

o Watch Video Solution

30. The ratio of average translatory kinetic
energy of He gas molecules to Oy gas molecules

IS


https://dl.doubtnut.com/l/_ATMmwm0OWJAY
https://dl.doubtnut.com/l/_YfZWz6W4zkuM

Answer: D

o Watch Video Solution

Exercise Assignment Section C Previous Years

Questions

1. A gas mixture consists of 2 moles of Oy and 4
moles of Ar at temperature T. Neglecting all
vibrational modes, the total internal energy of

the system is

A. 4 RT


https://dl.doubtnut.com/l/_YfZWz6W4zkuM
https://dl.doubtnut.com/l/_EMH9vUVGYd66

B.15 RT

C.95RT

D. 11 RT

Answer: D

O Watch Video Solution

2. A given sample of an ideal gas occupise a
volume V at a pressure p and absolute

temperature T.The mass of each molecule of the


https://dl.doubtnut.com/l/_EMH9vUVGYd66
https://dl.doubtnut.com/l/_s1WO2vQRNj79

gas is m. Which of the following is the density of

the gas ?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_s1WO2vQRNj79

3. The molecules of a given mass of have rms
speed 200ms~ ' at 27°C and 10°Nm 2
pressure. When the absolute temperature is
double and the pressure is halved, the rms

speed of the molecules of the same gas is

A100
-3

B. 100+/2

Answer: C

[ 1


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

| o Watch Video Solution

4. Two vessels separately contain two ideal
gases A and B at the same temperature, the
pressure of A being twice that of B. Under such
conditions, the density of A is found to be 1.5
times the density of B. the rato of molecular

weight of Aand B is

>

w9
Bl w Wi N

N


https://dl.doubtnut.com/l/_WvpqvGgibxUa
https://dl.doubtnut.com/l/_GyVqkz26VC3P

D. 2

Answer: C

° Watch Video Solution

C
5. The ratio of the specific heats Fp = in

v

terms of degrees of freedom (n) is given by

N———

o
p—
_|_
w3 3|~ |3
N————

N———


https://dl.doubtnut.com/l/_GyVqkz26VC3P
https://dl.doubtnut.com/l/_no2fNYDJQBEc

Answer: D

° Watch Video Solution

6. The mean free path of molecules of a gas

(radium) is inversely proportional to


https://dl.doubtnut.com/l/_no2fNYDJQBEc
https://dl.doubtnut.com/l/_aN6htq177u0w

D. /7

Answer: B

° Watch Video Solution

7. The amount of heat energy required to raise

the temperature of 1 g of helium at NTP, from

TlK to T2K is

3
A. ENakB(TZ — Tl)

3
B. ZNakB(T2 — 1)

3 1>
C.—N,kg| —
4 B(Tl )


https://dl.doubtnut.com/l/_aN6htq177u0w
https://dl.doubtnut.com/l/_hdaWXPfCGVGY

D. =~ Nkp(T> — T1)

Answer: D

° Watch Video Solution

8. Two containers A and B are partly filled with
water and closed. The volume of A is twice that
of B and it contains half the amount of water in
B. If both are at the same temperature, the
water vapour in the containers will have

pressure in the ratio of


https://dl.doubtnut.com/l/_hdaWXPfCGVGY
https://dl.doubtnut.com/l/_lVF5iGIVndek

Al:2

B.1:1

C.2:1

D.4:1

Answer: B

° Watch Video Solution

9. At constant volume temperature is increased,

then


https://dl.doubtnut.com/l/_lVF5iGIVndek
https://dl.doubtnut.com/l/_MEjMWBI2TePc

A. Collision on walls will be less

B. Number of collisions per unit time will

increase

C. Collisions will be in straight lines

D. Collisions will not change

Answer: B

° Watch Video Solution

10. A polyatomic gas with n degrees of freedom

has a mean energy per molecule given by


https://dl.doubtnut.com/l/_MEjMWBI2TePc
https://dl.doubtnut.com/l/_GX6btTHdMbmb

nKT
A.

nKT
2N

nKT

nKT

Answer: C

O Watch Video Solution

11. For a certain gas the ratio of specific heats is

given to be v = 1.5, for this gas


https://dl.doubtnut.com/l/_GX6btTHdMbmb
https://dl.doubtnut.com/l/_cYIU9y2coHht

J

3R

B.C, = —
P J
SR

C.C, = —
p J
SR

D.C, = —
J

Answer: B

O Watch Video Solution

12. According to kinetic theory of gases, at

absolute zero temperature


https://dl.doubtnut.com/l/_cYIU9y2coHht
https://dl.doubtnut.com/l/_si4sYdqKuINw

A. Water freezes

B. Liquid helium freezes

C. Molecular motion stops

D. Liquid hydrogen freezes

Answer: C

° Watch Video Solution

13. One mole of an ideal gas requires 207 ] heat
to rise the temperature by 10 K when heated at

constant pressure. If the same gas is heated at


https://dl.doubtnut.com/l/_si4sYdqKuINw
https://dl.doubtnut.com/l/_ON2lYDokpg1s

constant volume to raise the temperaure by the

same 10K, the heat required is (Given the gas
constant R = 8.3J /Mol — K)

A.198.7 )

B.19)

C.2153

D. 124 |

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ON2lYDokpg1s

14. Relation between pressure (P) and average

kinetic energy per unit volume of gas (E ) is

AP—ZE
T3
BP—lE
T3
CP—lE
2
D.P = 3F
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pMQGNvhSMOH5

15. If ¢4 is the velocity of sound in air and c is

rms velocity, then

AC, <C
B.C, = C
C.C, = C(%)l/2

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_awD7eKAVEyIf

16. The temperature of an ideal gas is increased
from 27°C to 927°C. The rms speed of its

molecules becomes.

927 . .
A. o7 times the earlier value

B. Remain the same
C. Gets halved

D. Get doubled

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_d3qWdfRUm8bp
https://dl.doubtnut.com/l/_dfKbytaGLJWi

17. The equation of state, corresponding to 8 g

of O, is
A. PV = 8RT
RT
B. PV — T
C.PV = RT
p. v = 2L
2
Answer: B

o Watch Video Solution



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

18. At 0K, which of the following properties of a

gas will be zero ?

A. Kinetic energy

B. Potential energy

C. Density

D. Mass

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_eXJFotTtx8Mm

19. At 10° C the value of the density of a fixed
mass of an ideal gas divided by its pressure is x.

At 110° C this ratio is

\ 283
3837

B.x

383
C.—=x

- 283

10
110

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_56csyQA8dLgB
https://dl.doubtnut.com/l/_RmSAGX1pNws1

20. The degrees of freedom of a molecule of a

triatomic gas are

A.6

B.4

C.2

D. 8

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_RmSAGX1pNws1

21. The equation of state for 5 g of oxygen at a
pressure P and temperature T, when occupying a

volume V, will be

5!
A PV = ﬁRT
B. PV = bRT

5!
C.PV = ERT
D. PV = 0 RT

' 16
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_z4T7lmp2yj8M

Exercise Assignment Section D Assertion Reason

Type Questions

1. Assertion : The internal energy of a real gas is
function of both, temperature and volume.

Reason : Internal kinetic energy depends on
temperature and internal potential energy

depends on volume

A.If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion, then Mark (1)


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

B.If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)

C. If Assertion is true statement but Reason

is false, then mark (3)

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_dQSOCFCdyFMN
https://dl.doubtnut.com/l/_KDQUkAt0e4l2

2. A : The gravitational force between the gas

molecules is ineffective due to extremely small

size and very high speed.

R : No force of interaction acts between

molecules of an ideal gas.

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion, then Mark (1)

B.If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)


https://dl.doubtnut.com/l/_KDQUkAt0e4l2

C. If Assertion is true statement but Reason

is false, then mark (3)

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: B

° Watch Video Solution

3. A: Average velocity of gas molecules is zero,

R : Due to random motion of gas molecules,


https://dl.doubtnut.com/l/_KDQUkAt0e4l2
https://dl.doubtnut.com/l/_4zkD7J5mvIS8

velocities of different molecules cancer each

other.

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion, then Mark (1)

B.If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)

C. If Assertion is true statement but Reason

is false, then mark (3)


https://dl.doubtnut.com/l/_4zkD7J5mvIS8

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: A

° Watch Video Solution

4, A : At constant volume on increasing

temperature the collision frequency increases.

R : Collision frequency o< temperature of gas.

A. If both Assertion & Reason are true and

the reason is the correct explanation of


https://dl.doubtnut.com/l/_4zkD7J5mvIS8
https://dl.doubtnut.com/l/_roiYuY1eD8iW

the assertion, then Mark (1)

B. If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)

C. If Assertion is true statement but Reason

is false, then mark (3)

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_roiYuY1eD8iW

5. A : Two gases with the same average
translational kinetic: energy have same
temperature even if one has greater rotational
energy as compared to other.

R : Only average translational kinetic energy of a

gas contributes to its temperature.

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion, then Mark (1)


https://dl.doubtnut.com/l/_roiYuY1eD8iW
https://dl.doubtnut.com/l/_MwOnbL4NZeed

B.If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)

C. If Assertion is true statement but Reason

is false, then mark (3)

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MwOnbL4NZeed
https://dl.doubtnut.com/l/_OTkHzXCFmJd9

6. Assertion : All molecular motion ceases at
—273°C.
Reason : Temperature —273°C cannot be
attained.
A. If both Assertion & Reason are true and
the reason is the correct explanation of
the assertion, then Mark (1)
B.If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)


https://dl.doubtnut.com/l/_OTkHzXCFmJd9

C. If Assertion is true statement but Reason

is false, then mark (3)

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: B

° Watch Video Solution

7. A : Magnitude of mean velocity of the gas
molecules is same as their mean speed.

R : The only difference between mean velocity


https://dl.doubtnut.com/l/_OTkHzXCFmJd9
https://dl.doubtnut.com/l/_bbzZ9746YAsi

and mean speed is that mean velocity is a vector

and mean speed is a scalar.

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion, then Mark (1)

B.If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)

C. If Assertion is true statement but Reason

is false, then mark (3)


https://dl.doubtnut.com/l/_bbzZ9746YAsi

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: D

° Watch Video Solution

8. Assertion : Mean free path of a gas molecule
varies inversely as density of the gas.
Reason : Mean free path varies inversely as

pressure of the gas.


https://dl.doubtnut.com/l/_bbzZ9746YAsi
https://dl.doubtnut.com/l/_Cac2HYZD1aq2

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion, then Mark (1)

B. If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)

C. If Assertion is true statement but Reason

is false, then mark (3)

D.If both Assertion and Reason are false

statements, then mark (4).


https://dl.doubtnut.com/l/_Cac2HYZD1aq2

Answer: B

o Watch Video Solution

9. A : Number of air molecules in a room in
winter is more than the number of molecules in
the same room in summer.

R : At a given pressure and volume, the number
of molecules of a given mass of a gas is directly

proportional to the absolute temperature.


https://dl.doubtnut.com/l/_Cac2HYZD1aq2
https://dl.doubtnut.com/l/_EsmuhrNATc8x

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion, then Mark (1)

B. If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)

C. If Assertion is true statement but Reason

is false, then mark (3)

D.If both Assertion and Reason are false

statements, then mark (4).


https://dl.doubtnut.com/l/_EsmuhrNATc8x

Answer: C

o Watch Video Solution

10. A : Evaporation occurs at any temperature
whereas the boiling point depends on the
external pressure.

R : Evaporation of a liquid occurs from the
surface of a liquid at all temperature whereas
boiling takes place at a temperature determined

by the external pressure.


https://dl.doubtnut.com/l/_EsmuhrNATc8x
https://dl.doubtnut.com/l/_Z84YPzM0Dgrk

A. If both Assertion & Reason are true and

the reason is the correct explanation of

the assertion, then Mark (1)

B. If both Assertion & Reason are true but

the reason is not the correct explanation

of the assertion, then mark (2)

C. If Assertion is true statement but Reason

is false, then mark (3)

D.If both Assertion and Reason are false

statements, then mark (4).


https://dl.doubtnut.com/l/_Z84YPzM0Dgrk

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Z84YPzM0Dgrk

