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MCQ

01. Which of the following will make the volume of an ideal gas four times?
(1) double the absolute temperature and double the pressure
(2) halve the absolute temperature and double the pressure
(3) quarter the absolute temperature at constant pressure
(4) quarter the pressure at constant temperature
(5) double the pressure at constant temperature

02. A perfect gas at 27oC is heated at constant pressure so as to double its volume. The
temperature of the gas becomes
(1) 54oC (2) 150oC (3) 150 K
(4) 327oC (5) 327K

03. A sample of an ideal gas occupies a volume V at pressure P and absolute temperature T.
The mass of each molecule is m. If K is the Boltzmann constant then the density of the
gas is,
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04. The temperature at the bottom of a 40 m deep lake in 12oC and that at the surface is
35oC. An air bubble of volume 1.0cm3 rises from the bottom to the surface. Its volume
becomes (atmospheric pressure = 10 m of water)
(1) 1.5 cm3 (2) 2.0 cm3 (3) 3.2 cm3

(4) 5.4 cm3 (5) 8.0 cm3

05. A uniform narrow tube with one end closed has a thread of mercury 30 cm long enclos-
ing a column of air at the closed end. When the tube is held vertically with the open end
up, the length of the air column is 15cm and when it is held horizontally the length is 21
cm. The atmospheric pressure is
(1) 74 cm Hg (2) 75 cm Hg (3) 76 cm Hg
(4) 77 cm Hg (5) unpredictable from the given data.
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06. Two identical cylinders contain helium at 2.5 atmospheres and argon at 1 atmosphere. If
both the gasses are filled in one of the cylinders, the pressure would be,
(1) 1.75 atm (2) 3.50 atm (3) 4.75 atm
(4) 2.15 atm (5) 7.00 atm

07. An air bubble doubles in radius on rising from the bottom of a lake to its surface. If the
atmospheric pressure is equal to that of a column of water of height H, the depth of the
lake is
(1) H (2) 2H (3) 5H
(4) 7H (5) 8H

08. The mass of 1 litre of helium under a pressure of 2atm and at a temperature of 27oC is
(1) 0.16 g (2) 0.32 g (3) 0.48 g
(4) 0.64 g (5) 0.65 g

09. In Q. 08, if the system is heated until both pressure and volume are doubled, the final
temperature will be
(1) 627 K (2) 627 oC (3) 927 K
(4) 927 oC (5) 720 K

10. A barometer is made of a tube of lengh 90cm and cross section 1.5cm3. Mercury stands
at a height of 75cm. The room temperature is 27oC. A small amount of nitrogen is intro-
duce into the evacuated space above the mercury and column drops to a height of 70cm.
The amount of nitrogen introduced is
(1) 1.12 mg (2) 2.24 mg (3) 4.48 mg
(4) 8.96 mg (5) 9.86 mg

11. A tank having a volume of 0.10m3 is filled with oxygen at a gauge pressure of 4.0 x 105 Pa
and temperature of 47oC. After some time, because of a leak, the gauge pressure drops
to 3.0 x 105 Pa and the temperature decreases to 27oC. The mass of oxygen that has
leaked out is about
(1) 48 g (2) 88 g (3) 128 g
(4) 176 g (5) 256 g

12. Oxygen and hydrogen gases are at the same temperature. The ratio of average kinetic
energy of an oxygen molecule and that of a hydrogen molecule is
(1) 16 (2) 4 (3) 2

(4) 1 (5) 1
4

13. According to the kinetic theory of gases to
(1) the pressure of a gas is proportional to the rms speed of the molecules
(2) the rms speed of the molecules of a gas is proportional to the absolute temperature
(3) the rms speed of the molecules of a gas is propotional to the square root of the

absoute temperature.
(4) the pressure of a gas is proportional to the square of the rms speed of the molecules.
(5) none of above is correct
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14. A sealed container contains helium gas at 300K. If it is heated to 600K, the average ki-
netic energy of the helium atoms
(1) remains unchanged (2) is doubled (3) becomes 2  timess

(4) becomes 4 times (5) becomes 1
2  timess

15. The temperature at which the rms speed of air molecules is double of that at S.T.P. is
(1) 819 oC (2) 819 K (3) 1092 oC
(4) 1092 K (5) 1192 K

16. If the rms speed of hydrogen molecules at 300K is 1930 m/s, the rms speed of oxygen
molecules at 1200K must be
(1) 1930 m/s (2) 965 m/s (3) 3860 m/s
(4) 482.5 m/s (5) 930 m/s

17. Pressure exerted by a perfect gas is equal to
(1) mean kinetic energy per unit volume
(2) half of mean kinetic energy per unit volume
(3) one - third of mean kinetic energy per unit volume
(4) two - thirds of mean kinetic energy per unit volume
(5) none of above is correct.

18. The temperature at which the root mean square velocity of hydrogen gas molecules is
equal to that of oxygen molecules at 47oC is
(1) 20 K (2) 80 K (3) - 73 K
(4) 53 K (5) 3 K

19. The temperature of an ideal gas is increased from 27oC to 927oC. The root mean square
speed of its molecules becomes
(1) same (2) half (3) double
(4) four times (5) one - fourth

20. The molecules of a given mass of a gas have r.m.s velocity of 200m/s at 27oC and 1 x 105Pa
pressure. When the temperature is 127oC and the pressure is 0.5 x 105 Pa, the r.m.s
velocity in m/s is

(1) 100 2 (2) 100 (3) 
100 2

3

(4) 
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2
(5) 

400
3

21. At room temperature the r.m.s speed of the molecules of a certain diatomic gas is found
to be 1930 m/s. The gas is (molecular mass for F2 - 19 g/mol, for Cl2 - 71 g/mol)
(1) H2 (2) F2 (3) O2
(4) Cl2 (5) N2
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22. Two gases are enclosed in a container at constant temperature. One of the gases which is
diatomic, has relative molecular mass eight times the other, which is monatomic. The
ratio of the r.m.s speed of the molecules of the monatomic gas to that of the molecules
of the diatomic gas is
(1) 8 (2) 6 (3) 4
(4) 2 2 (5) 2

23. If the absolute temperature of a gas is increased 3 times, the r.m.s velocity of the mol-
ecules will be

(1) 3 times (2) 9 times (3) 1
3  timess

(4) 1
2  timess (5) 3  timess

24. At what temperature will the rms velocity of a gas be half of its value at 0oC?
(1) - 68.25 oC (2) - 204.75 oC (3) - 34.25 oC
(4) 238.75oC (5) 273 oC

25. Two vessels have equal volumes. One of them contains hydrogen at one atmosphere and
the other helium at two atmospheres. If both the samples are at the same temperature,
the rms velocity of the hydrogen molecules is
(1) equal to that of the helium molecules.
(2) twice that of the helium moecules.
(3) half that of the helium molecules.
(4) 2  times that of the helium molecules.
(5) none of obove is correct.


