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618 Kinetic Theory of Gases

     GYAN SEWA TRUST

 Kinetic Theory of Gases 


1. A perfect gas at 27°C is heated at constant pressure so as to triple its volume. The temperature of the gas will be

(a)
81°C
(b)
900°C

(c)
627°C
(d)
450°C
2. The density of a gas at normal pressure and 27°C temperature is 24. Keeping the pressure constant, the density at 127°C will be


(a)
6
(b)
12


(c)
18
(d)
24

3. The volume of a gas at 20°C is 200 ml.  If the temperature is reduced to – 20°C at constant pressure, its volume will be

(a)
172.6 ml
(b)
17.26 ml

(c)
192.7 ml
(d)
19.27 ml

4. Two gases of equal mass are in thermal equilibrium. If 
[image: image119.jpg]UNIVERSAL

SELF SCORER




 and 
[image: image2.wmf]a

V

 and 
[image: image3.wmf]b

V

 are their respective pressures and volumes, then which relation is true
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5. When air is filled in the balloon, the pressure and volume both increases while temperature does not change. Here Boyle's law is not obeyed because


(a)
Mass of air is negligible


(b)
Mass of air does not remain constant


(c)
Air is not perfect gas


(d)
Pressure inside the balloon is less than that of the atmospheric pressure

6. Which of the following statements about kinetic theory of gases is wrong 



(a)
The molecules of a gas are in continuous random motion


(b)
The molecules continuously undergo inelastic collisions


(c)
The molecules do not interact with each other except during collisions


(d)
The collisions amongst the molecules are of short duration

7. A gas at the temperature 250 K is contained in a closed vessel. If the gas is heated through 1K, then the percentage increase in its pressure will be
(a)
0.4%
(b)
0.2%

(c)
0.1%
(d)
0.8%

8. Kinetic theory of gases provide a base for
(a)
Charle’s law

(b)
Boyle’s law

(c)
Charle’s law and Boyle’s law

(d)
None of these

9. Which law states that effect of pressure is same for all portion



(a)
Pascal’s law
(b)
Gallusac’s law

(c)
Dalton’s law
(d)
None of these

10. At 100 K and 0.1 atmospheric pressure, the volume of helium gas is 10 litres. If volume and pressure are doubled, its temperature will change to 

(a)
400 K
(b)
127 K

(c)
200 K
(d)
25 K 

11. Under which of the following conditions is the law PV = RT obeyed most closely by a real gas 


(a)
High pressure and high temperature


(b)
Low pressure and low temperature 


(c)
Low pressure and high temperature


(d)
High pressure and low temperature

12. When volume of system is increased two times and temperature is decreased half of its initial temperature, then pressure becomes



(a)
2 times
(b)
4 times

(c)
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(d)
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13. A balloon contains 1500 m3 of helium at 
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 and 4 atmospheric pressure. The value of helium at 
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 temperature and 2 atmospheric pressure will be
(a)
1500 
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(b)
1700 
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(c)
1900 
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(d)
2700 
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14. In the relation 
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(a)
Number of molecules
(b)
Atomic number

(c)
Mass number
(d)
Number of moles

15. A gas at 27°C has a volume V and pressure P. On heating its pressure is doubled and volume becomes three times. The resulting temperature of the gas will be
(a)
1800(C
(b)
162(C


(c)
1527(C
(d)
600(C

16. The equation of state corresponding to 8 g of 
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 is

(a)
PV = 8RT
(b)
PV = RT/4


(c)
PV = RT
(d)
PV = RT/2

17. The equation of state for 5 g of oxygen at a pressure P and temperature T, when occupying a volume V, will be   
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(Where R is the gas constant)

18. Three containers of the same volume contain three different gases. The masses of the molecules are 
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 respectively. All the gases are now mixed and put in one of the containers. The pressure P of mixture will be



(a)

[image: image28.wmf])

(

3

2

1

P

P

P

P

+

+

<


(b)

[image: image29.wmf]3

3

2

1

P

P

P

P

+

+

=



(c)
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19. 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

20. The rate of diffusion is



(a)
Faster in solids than in liquids and gases


(b)
Faster in liquids than in solids and gases


(c)
Equal to solids, liquids and gases


(d)
Faster in gases than in liquids and solids

21. If the molecular weight of two gases are M1 and M1, then at a temperature the ratio of root mean square velocity v1 and v2 will be 

(a)
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22. To what temperature should the hydrogen at 327°C be cooled at constant pressure, so that the root mean square velocity of its molecules become half of its previous value

(a)
– 123°C
(b)
123°C

(c)
– 100°C
(d)
0°C 

23. At a certain temperature, the r.m.s. velocity for 
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 is 400 m/sec. At the same temperature, the r.m.s. velocity for 
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 molecules will be


(a)
100 m/sec
(b)
25 m/sec

(c)
1600 m/sec
(d)
6400 m/sec
24. At a pressure of 
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 is 10 litre and mass is 20 gm. The r.m.s. velocity will be 


(a)
800 m/sec
(b)
400 m/sec 


(c)
600 m/sec
(d)
Data is incomplete

25. The r.m.s. velocity will be greater for


(a)
Hydrogen 
(b)
Oxygen


(c)
Equal for both 
(d)
Nothing is definite

26. In thermal equilibrium, the average velocity of gas molecules is 



(a)
Proportional to 
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(b)
Proportional to 
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(c)
Proportional to 
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(d)
Zero

27. At what temperature will the oxygen molecules have the same root mean square speed as hydrogen molecules at 200 K

(a)
800 K
(b)
1600 K

(c)
2400 K
(d)
3200 K
28. The absolute temperature of a gas is determined by

(a)
The average momentum of the molecules


(b)
The velocity of sound in the gas


(c)
The number of molecules in the gas


(d)
The mean square velocity of the molecules

29.  The root mean square velocity of the molecules in a sample of helium is 5/7th that of the molecules in a sample of hydrogen. If the temperature of hydrogen sample is 0°C, then the temperature of the helium sample is about

(a)
0°C
(b)
0 K

(c)
273°C
(d)
100°C
30. At what temperature is the root mean square velocity of gaseous hydrogen molecules is equal to that of oxygen molecules at 47°C 

(a)
20 K
(b)
80 K

(c)
– 73 K
(d)
3 K
31. For a gas, the r.m.s. speed at 800 K is 

(a)
Four times the value at 200 K

(b)
Half the value at 200 K

(c)
Twice the value at 200 K

(d)
Same as at 200 K
32. The root mean  square velocity  of a gas molecule of mass m at a given temperature is proportional to 

(a)

[image: image43.wmf]0

m


(b)
m

(c)

[image: image44.wmf]m


(d)

[image: image45.wmf]m

1


33. A sample of gas is at 0°C. To what temperature it must be raised in order to double the r.m.s. speed of the molecule

(a)
270°C
(b)
819°C

(c)
1090°C
(d)
100°C
34. The respective speeds of the molecules are 1, 2, 3, 4 and 5 km/sec. The ratio of their r.m.s. velocity and the average velocity will be 


(a)
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(c)
1 : 2
(d)
3 : 4

35. Two vessels having equal volume contains molecular hydrogen at one atmosphere and helium at two atmospheres respectively. If both samples are at the same temperature, the mean velocity of hydrogen molecules is



(a)
Equal to that of helium
(b)
Twice that of helium 


(c)
Half that of helium
(d)

[image: image48.wmf]2

 times that of helium

36. The temperature of an ideal gas is increased from 27°C to 927°C. The root mean square speed of its molecules becomes


(a)
Twice
(b)
Half


(c)
Four times
(d)
One-fourth

37. According to the kinetic theory of gases the r.m.s. velocity of gas molecules is directly proportional to

(a)
T
(b)
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38. At a given temperature the root mean square velocities of oxygen and hydrogen molecules are in the ratio

(a)
16 : 1
(b)
1 : 16


(c)
4 : 1
(d)
1 : 4

39. At what temperature the molecules of nitrogen will have the same r.m.s. velocity as the molecules of oxygen at 127°C

(a)
77°C
(b)
350°C

(c)
273°C
(d)
457°C
40. r.m.s. velocity of nitrogen molecules at NTP is

(a)
492 m /s
(b)
517 m/s

(c)
546 m/s
(d)
33 m/s
41. At constant volume the specific heat of a gas is 
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(d)
None of the above

42. The relation between two specific heats of a gas is 
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43. The specific heat of a gas at constant volume is 21.2 J/mole/°C. If the temperature is increased by 1°C keeping the volume constant, the change in its internal energy will be 


(a)
0
(b)
21.2 J

(c)
42.2 J
(d)
10.6 J

44. The specific heat of an ideal gas is

(a)
Proportional to T
(b)
Proportional to 
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(c)
Proportional to 
[image: image62.wmf]3

T


(d)
Independent of T
45. Molar specific heat at constant volume is 
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 for a monoatomic gas is
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2R
46. The following sets of values for 
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 of a gas has been reported by different students. The units are cal/gm-mole-K. Which of these sets is most reliable 
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47. The specific heat at constant volume for the monoatomic argon is 0.075 kcal/kg-K, whereas its gram molecular specific heat 
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 = 2.98 cal/mole/K. The mass of the argon atom is
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(Avogadro’s number
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48. Supposing the distance between the atoms of a diatomic gas to be constant, its specific heat at constant volume per mole (gram mole) is


(a)
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49. For a certain gas, the ratio of specific heats is given to be 
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50. The specific heats at constant pressure is greater than that of the same gas at constant volume because

(a)
At constant pressure work is done in expanding the gas


(b)
At constant volume work is done in expanding  the gas


(c)
The molecular attraction increases more at constant pressure


(d)
The molecular vibration increases more at constant pressure

51. Vapour is injected at a uniform rate in a closed vessel which was initially evacuated. The pressure in the vessel
(a)
Increase continuously

(b)
Decreases continuously

(c)
First increases and then decreases

(d)
First increase and then becomes constant

52. In the absence of intermolecular force of attraction, the observed pressure P will be 


(a)
P
(b)
< P

(c)
> P
(d)
Zero

53. The total momentum of the molecules of 1 gm mol of a gas in a container at rest of 300 K is
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(d)
Zero

54. Two ideal gases at absolute temperature T1 and T2 are mixed. There is no loss of energy. The masses of the molecules are m1 and m2 and the number of molecules in the gases are n1 and n2 respectively. The temperature of mixture will be 
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55. The molecules of an ideal gas at a certain temperature have
(a)
Only potential energy 

(b)
Only kinetic energy

(c)
Potential and kinetic energy both

(d)
None of the above 

56. Mean kinetic energy per degree of freedom of gas molecules is  
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57. The temperature at which the average translational kinetic energy of a molecule is equal to the energy gained by an electron in accelerating from rest through a potential difference of 1 volt is 
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58. The kinetic energy of one gm-mole of a gas at normal temperature and pressure is (R = 8.31 J/Mole-K) 
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59. The average kinetic energy of hydrogen molecules at 300 K is E. At the same temperature, the average kinetic energy of oxygen molecules will be 


[JIPMER 2000]


(a)
E/4
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E/16


(c)
E
(d)  4 E 
60. The average translational kinetic energy of a hydrogen gas molecules at NTP will be 
[Boltzmann’s constant 
[image: image104.wmf]]

/

10

38

.

1

23

K

J

k

B

-

´

=



(a)

[image: image105.wmf]20

10

186

.

0

-

´

Joule
(b)

[image: image106.wmf]20

10

372

.

0

-

´

Joule

(c)

[image: image107.wmf]20

10

56

.

0

-

´

 Joule
(d)  

[image: image108.wmf]20

10

6

.

5

-

´

Joule
61. In kinetic theory of gases, which of the following statements regarding elastic collisions of the molecules is wrong  

(a)
Kinetic energy is lost in collisions 

(b)
Kinetic energy remains constant in collision 


(c)
Momentum is conserved in collision 

(d)  
Pressure of the gas remains constant in collisions 
62. If r.m.s. velocity of a gas is 
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 the pressure of the gas will be 

(a)
1.01 N/m2
(b)
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63. An ideal gas is filled in a vessel, then 


(a)
If it is placed inside a moving train, its temperature increases 



(b)
Its centre of mass moves randomly 


(c)
Its temperature remains constant in a moving car 

(d)
None of these 
64. The kinetic energy of one mole gas at 300K temperature, is E. At 400K temperature kinetic energy is 
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