PHYSICS

BOOKS - BINA LIBRARY PHYSICS
(ASSAMESE ENGLISH)

KINETIC THEORY OF GASES

1. Find rms speed of oxygen molecule at

temperature 27"0C


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rZmnFoPb3Ijd

° Watch Video Solution

2. The rms speed of nitrogen molecule is 490
m/s at 273 KWhat would be the speed of

hydrogen molecule at the same temperature?

° Watch Video Solution

3. At what temperature will the rms velocity of

molecules of a gas be double of that at 0°C?

o Watch Video Solution



https://dl.doubtnut.com/l/_rZmnFoPb3Ijd
https://dl.doubtnut.com/l/_UwEzww3RWuAs
https://dl.doubtnut.com/l/_UCShDJEZYuYQ

1. What is an ideal gas?

o Watch Video Solution

2. State Boyle's Law.

o Watch Video Solution



https://dl.doubtnut.com/l/_UCShDJEZYuYQ
https://dl.doubtnut.com/l/_wQeuyu8m65OH
https://dl.doubtnut.com/l/_5FVlNpb6N56I

3. What is meant by rms velocity of a gas

molecule?

o Watch Video Solution

4. At what temperature would the kinetic

energy of a gas molecule be zero?

o Watch Video Solution

5. State the law of equipartition of energy.



https://dl.doubtnut.com/l/_5Eh2dW0osNMm
https://dl.doubtnut.com/l/_cCfd7rBW2l3k
https://dl.doubtnut.com/l/_9bKDnlOeMp3G

o Watch Video Solution

6. What is meant by degree of freedom?

o Watch Video Solution

7. State the relation between rms speed of the

molecules of a gas and its temperature.

o Watch Video Solution



https://dl.doubtnut.com/l/_9bKDnlOeMp3G
https://dl.doubtnut.com/l/_JDnKXHGgecoP
https://dl.doubtnut.com/l/_ca0vNDBEi055

8. Define the term mean path.

o Watch Video Solution

9. Write down the formula for average

translational kinetic energy of a gas molecule.

° Watch Video Solution

10. What is the minimum possible temperature

on the basis of Charle's Law.



https://dl.doubtnut.com/l/_AHMlfyDOwcUe
https://dl.doubtnut.com/l/_sKpDz32xbxom
https://dl.doubtnut.com/l/_7jsUi3wFOdni

o Watch Video Solution

11. What is the interpretation of temperature

on the basis of kinetic theory of gas?

o Watch Video Solution

12. Explain why molar specific heat at constant
pressure is greater than that at constant

volume?

o Watch Video Solution



https://dl.doubtnut.com/l/_7jsUi3wFOdni
https://dl.doubtnut.com/l/_6441w7R5DFki
https://dl.doubtnut.com/l/_itcVIK9RiMHZ
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13. Establish the relation, V,,,. =

o Watch Video Solution

14. State the law of equipartition of energy.

o Watch Video Solution

15. Why does the temperature of a gas rise

when it is suddenly compressed?

| s |


https://dl.doubtnut.com/l/_itcVIK9RiMHZ
https://dl.doubtnut.com/l/_cJCwJp0NABFh
https://dl.doubtnut.com/l/_YZSPhiTi8czw
https://dl.doubtnut.com/l/_biHNDgcDoWlG

| ¥ Watch Video Solution ]

16. Why does the air pressure in a car tyre

increase during driving?

o Watch Video Solution

17. Show how the result of kinetic theory of
gas leads to a relation between temperature
of a gas and the average translational Kinetic

energy of a gas molecule.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_biHNDgcDoWlG
https://dl.doubtnut.com/l/_xFM1hV2Ez4S1
https://dl.doubtnut.com/l/_6tGZovKICQOK

18. What is the average kinetic energy per

molecule of a monoatomic gas?

o Watch Video Solution

19. State the basic assumption on which the

kinetic theory of gases is based.

° Watch Video Solution



https://dl.doubtnut.com/l/_6tGZovKICQOK
https://dl.doubtnut.com/l/_8XArwaOZMtxQ
https://dl.doubtnut.com/l/_ImAE7Hy8RnPO

20. Why does a gas exert pressure on the wall
of its container?What are the two factors on

which this pressure depends?

o Watch Video Solution

21. Show that the pressure exerted by unit
volume of a perfect gas is equal to two thirds
of the total kinetic energy of the gas

molecules.

° Watch Video Solution



https://dl.doubtnut.com/l/_9cp5fOcutGWk
https://dl.doubtnut.com/l/_2LNqywcwBkm0

22. Prove that the pressure exerted by an ideal

1
gas given by P = gpv2.

o Watch Video Solution

23. What do you understand by the terms
(i)average velocity and (ii)root mean square

velocity?

o Watch Video Solution



https://dl.doubtnut.com/l/_2LNqywcwBkm0
https://dl.doubtnut.com/l/_9sU8y68QbPEg
https://dl.doubtnut.com/l/_G054pOJaWnwx
https://dl.doubtnut.com/l/_KV2GAP9vpxwm

24. What is meant by rms velocity of a gas

molecule?

o Watch Video Solution

25. Write down an expression for the pressure
of a gas in terms of its mass,volume and rms

velocity.

o Watch Video Solution



https://dl.doubtnut.com/l/_KV2GAP9vpxwm
https://dl.doubtnut.com/l/_2MzvUQabLF24

26. Show that the rms velocity is proportional
to the square root of the absolute

temperature.

o Watch Video Solution

27. Starting with the expression for pressure
as given by the kinetic theoryobtain Boyle's
Law and why this law is not accurately obeyed

by real gases.

° Watch Video Solution



https://dl.doubtnut.com/l/_05TpGlVlaDPd
https://dl.doubtnut.com/l/_2VWZTBHszJOG

28. Deduce the gas laws on the basis of kinetic

theory of gases.

o Watch Video Solution

29. Derive the gas equation for a perfect gas

on the basis kinetic theory.

o Watch Video Solution



https://dl.doubtnut.com/l/_2VWZTBHszJOG
https://dl.doubtnut.com/l/_VigYJYo5vEBn
https://dl.doubtnut.com/l/_WdYU4JefsRFE

30. What is Boltzmann's Law of equipartition

of energy?Obtain it.

° Watch Video Solution

3. What do you mean by 'Degrees of
Freedom'?How many degrees of freedom are
associated with monoatomic,diatomic and

triatomic molecules?

o Watch Video Solution



https://dl.doubtnut.com/l/_u1OQw0BXfh5X
https://dl.doubtnut.com/l/_XGLJXFRBQHWC
https://dl.doubtnut.com/l/_JnjV6eju2vbR

32. Two different gases have exactly the same
temperature.Does this mean their molecules

have the same rms speed?

o Watch Video Solution

33. Can you explain 'evaporation' on the basis

of the kinetic theory?

° Watch Video Solution



https://dl.doubtnut.com/l/_JnjV6eju2vbR
https://dl.doubtnut.com/l/_7GHG20ZEuNPg

34. Cooling is caused by evaporation - Explain.

o Watch Video Solution

35. If the number of molecules of a gas in a
container is doubled what will be the affect on

pressure and rms speed?

o Watch Video Solution



https://dl.doubtnut.com/l/_LrZa07TAr9Y2
https://dl.doubtnut.com/l/_bvLcP6QFZfqa

36. What is the total momentum of the
molecules of a mole of a helium gas in a
container at rest kept at temperature of 400

K?

° Watch Video Solution

37. Absolute zero degree temperature is not

the temperature of zero eneregy' - Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_osEq2ENQwHFX
https://dl.doubtnut.com/l/_lS91TS6fVD5f
https://dl.doubtnut.com/l/_ZF4VfcyrMnAI

38. Distinguish between the internal energy of

a body and temperature.

° Watch Video Solution

39. If the temperature of a gas is increased
four times its original value,what will be the

change in rms velocity of its molecules?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZF4VfcyrMnAI
https://dl.doubtnut.com/l/_mywf2MXx4v0B

40.The pressure of a gas is halved at constant
temperatureWhat will be the change in its

volume?

o Watch Video Solution

41.0On expanding at constant temperature the
pressure of a gas decreases.Explain on kinetic

theory.

o Watch Video Solution



https://dl.doubtnut.com/l/_qsLO2SkT1Isi
https://dl.doubtnut.com/l/_v9bXN539sd3L
https://dl.doubtnut.com/l/_71hC9KujHiSg

42. On reducing the volume of a gas at
constant temperature the pressure of the gas

increases.Explain on kinetic theory.

o Watch Video Solution

43. Does the pressure of a gas,on

heating,increases?

° Watch Video Solution



https://dl.doubtnut.com/l/_71hC9KujHiSg
https://dl.doubtnut.com/l/_KqRSM4wPuEKr

44. Find the rms velocity of nitrogen

molecules at 15° C and 76 cm of Hg.

° View Text Solution

45. At what temperature will be rm.s velocity

of hydrogen be double of its value at NTP?

o Watch Video Solution



https://dl.doubtnut.com/l/_zzKIU1xgst8l
https://dl.doubtnut.com/l/_7yRZfJ8b90QY

46. Calculate the mean KE of one mole of

helium gas at 300 K.

o Watch Video Solution

47. Calculate the total translational KE of 3

molecules of an ideal gas at 227° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_vY9RZ9PYYRbC
https://dl.doubtnut.com/l/_fbKebAi7FCJB

48. At what temperature the rms velocity of
oxygen will become half that of Hydrogen

NTP?

o Watch Video Solution

49, If the root mean squre velocity of
molecules of hydrogen at NTP is 1840 ms *

.Calculate the root mean square velocity of

oxygen molecules at NTP.

° Watch Video Solution



https://dl.doubtnut.com/l/_1dvrm653Cd9z
https://dl.doubtnut.com/l/_29vnpyjlwr7D

50. Calculate the rms velocity of oxygen
molecules at NTPthe molecular weight of

oxygen at being 32.

o Watch Video Solution

51. The temperature of an ideal gas is
increased from 120 K to 480 K.If at 120 K the

rms speed is v,at 480 K it becomes

A. 4v


https://dl.doubtnut.com/l/_29vnpyjlwr7D
https://dl.doubtnut.com/l/_PtLE7xdm32ky
https://dl.doubtnut.com/l/_ghHnUBOxni5B
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Answer: B

o Watch Video Solution

52. At what temperature is rms speed of air

molecules double of that at NTP?

A 719° C


https://dl.doubtnut.com/l/_ghHnUBOxni5B
https://dl.doubtnut.com/l/_tJi6BKANdu50

B.819° C

C. 909" C

D. none of these

Answer: B

o Watch Video Solution

53. The rms speed of molecules of a gas in a
vessel is 400 ms ~ L.If half of the gas leaks out
at constant temperature. The rms speed of the

remaining gas molecules will be


https://dl.doubtnut.com/l/_tJi6BKANdu50
https://dl.doubtnut.com/l/_X6wmBHYon1Fq

A. 800 ms !
B. 400+/2m/s
C.400 m/s

D.200 m/s

Answer: C

o Watch Video Solution

54. At what temperature rm.s velocity of H,

molecules is equal to that of oxygen molecule

at 47°¢c?


https://dl.doubtnut.com/l/_X6wmBHYon1Fq
https://dl.doubtnut.com/l/_2cy9AMfTVw69

A.80K

B. (-)73k

C.3K

D. 20K

Answer: D

° Watch Video Solution

55. At 27° CThe KE of an ideal gas is E.f

temperature is increased to 327" CKE is


https://dl.doubtnut.com/l/_2cy9AMfTVw69
https://dl.doubtnut.com/l/_70aFIP1m3dlA

Answer: D

o Watch Video Solution

56. He is filled in a closed vesselWhen it is
heated from 300K to 600K .The average K.E

will be


https://dl.doubtnut.com/l/_70aFIP1m3dlA
https://dl.doubtnut.com/l/_nZ1oPs37FntG

A. Half

B. Unchanged

C. Twice

D. sqrt(2) time

Answer: C

o Watch Video Solution

57. A vessel contains 1 mole of Oy gas at

temperature T and pressure P.An identical


https://dl.doubtnut.com/l/_nZ1oPs37FntG
https://dl.doubtnut.com/l/_2RSiWBXU3rPN

vessel containing 1 mole of He at temperature

2T has pressure

AL
'8

B.P
C. 2P

D. 8P

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_2RSiWBXU3rPN

58. The average translational KE of O,
molecule at a particular temperature is 0.048
eV.The translational K.E of N, molecules in eV
at the same temperature is

A. 0.0015

B. 0.003

C.0.048

D. 0.768

Answer: C

‘ ° Wiak hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_xFtEXjBbnnQl
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59. In the equation PV=RT)\V stands for the

volume of

A. Any amount of gas

B. One gram of the gas

C. One gram molecule of gas

D. One litre of gas

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xFtEXjBbnnQl
https://dl.doubtnut.com/l/_XkUJpaWhSstn

60. The relation PV=RT can describe the

behaviour of a real gas at

A. high pressure and low temperature

B. low pressure and low temperature

C. low pressure and high temperature

D. high pressure and high temperature

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_XkUJpaWhSstn
https://dl.doubtnut.com/l/_Uzet4w2gAkjN

61. Avogadro number is the number of

molecules in

A. one litre of a gas at NTP

B. one mole of a gas

C.one gram of a gas

D. one kilogram of a gas

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xR1suK9deMz1
https://dl.doubtnut.com/l/_yz40S5T4zwte

62. Internal energy of a gram molecule of ideal

gas depends on

A. pressure alone

B. volume alone

C. temperature

D. both temperature and pressure

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_yz40S5T4zwte

63. The mean kinetic energy of a perfect gas

molecule at temperature TK is

B.RT

C. —=KT

D. 2KT

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BogjIYBE5xh1
https://dl.doubtnut.com/l/_FHCLMFA74X0u

64. Relation between prepssure P and average

kinetic energy E per unit volume of a gas is

E
B.P=—
3
3
cr- (2
D.P = 3F
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FHCLMFA74X0u

65. the temperature of a gas is raised from 27°

C to 927" C.The r.m.s molecular speed is

A. remains unchanged
B. gets halved

C. gets doubled

927 . )
D. =7 times the earlier value

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_8gGxYgfQKQyg
https://dl.doubtnut.com/l/_Ogx8vzyEGsG9

66. The rms velocity of a gas molecule of mass

m at a given temperature is proportional to

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Ogx8vzyEGsG9

67. At room temperature the rms speed of
molecule of a certain diatomic gas is found to
be 1930 ms ~ .The gas is

A H,

B. F}

C. O,

D. Cl,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ZKQyCkY0upXp

68. At O k, which of the following properties of

a gas is zero?

A. kinetic energy

B. potential enrgy

C.vibrational energy

D. density

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qE9UJnv4ahRD
https://dl.doubtnut.com/l/_OCviTgcHpmWi

69. The temperature of an ideal gas is
increased from 120 K to 480 K.f at 120 K the

rms speed is v,at 480 K it becomes

A. 4v

N
|

o
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Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_OCviTgcHpmWi
https://dl.doubtnut.com/l/_NkU6k4cb5zIr

70. Two identical cylinders contain helium at

2.5 atm and argon at 1 atm respectively.If both

the gases are filled in one of the cylinders,the

pressure would be

A. 3.5 atm

B.1.75 atm

C.15 atm

D.1atm

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_NkU6k4cb5zIr

71. At a given temperaturethe ratio of rms
velocity of hydrogen to rms velocity of oxygen

IS

D.8

Answer: A

l o Watch Video Solution


https://dl.doubtnut.com/l/_NkU6k4cb5zIr
https://dl.doubtnut.com/l/_9YJw6cWf0ZRW

72.The equation of state corresponding to 8g

of Oy is
A. PV=RT
B. PV=8RT
C.RV = ﬂ
2
p.pv = 2L
4
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9YJw6cWf0ZRW
https://dl.doubtnut.com/l/_tU7HFtE8CW7U



https://dl.doubtnut.com/l/_tU7HFtE8CW7U

