Multiple Choice Questions on Kinetic Particle Theory

What can be deduced about two gases that have the same molecular mass?
A They have the same solubility in water at room temperature.

B They have the same boiling point.

C They have the same number of atoms in one molecule.

D They have the same rate of diffusion at room temperature.
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Which property of a gas affects the rate at which it spreads throughout a laboratory?
A boiling point B molecular mass
C reactivity D solubility in water

C )

A small amount of sugar was dissolved in a large volume of distilled water to form a dilute
sugar solution. Which one of the following correctly describes the particles in the dilute sugar

solution at room temperature and pressure?

sugar molecules water molecules
A widely separated, moving at random close together, moving at random
B widely separated, moving at random close together, not moving
C widely separated, not moving widely separated, moving at random
D close together, moving at random close together, moving at random

Which one of the following lists contains chemicals that are all liquids at room temperature and
pressure?

A alcohol, bromine, mercury, water

B alcohol, copper, oxygen, sulfur

C bromine, carbon dioxide, iron, mercury

D

carbon dioxide, iodine, steel, water



The rate of diffusion of gas X (relative molecular mass = 17) and gas Y (relative molecular
mass = 28) was compared at 25 °C and 50 °C. Which would have the fastest rate of diffusion?
A gasXat25°C B GasXat50-°C

C gasYat25°C D GasYat50°C
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The conical flask contains compound X which is present in solid, liquid and gaseous states.

gaseous X

solid X

liquid X

Which one of the following statements about compound X is true?

A A gaseous X molecule has a lower mass than a liquid X molecule.
B Energy released when X changes from a liquid to a solid.

C Liquid X is at a higher temperature than solid X.

D Liquid X molecules vibrate about fixed positions.

The temperature of a plant oil was recorded at regular intervals as it was cooled until it

completely solidified. The graph obtained is given below.
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Which one of the following statements about the graph is correct?
A Between points P and Q, the patrticles in the plant oil are vibrating about fixed positions.
B Between points P and Q, the plant oil is gaining energy from the surroundings.
C Between points Q and R, the plant oil has completely solidified.
D

Between points R and S, the kinetic energy of the particles in the plant oil is decreasing.
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8. A gas jar containing gas X was inverted over a porous pot containing gas Y, shown in the
diagram below.
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After several minutes, it was observed that the level of the water at point Z had not moved.

Which combination of gases, X and Y, would give this observation?

A X=CHs Y=H; B X=CHs Y=NO;
C X=CO Y=N: D X=CO Y=CsHs
(
9. A gas jar of air was placed on top of a gas jar of nitrogen dioxide as shown in the diagram
below.
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After some time, a uniform colour was seen throughout both gas jars. What process has taken

place?
A combustion B decomposition
C diffusion D evaporation



10. Assuming that they are all at the same temperature, which one of the following gases diffuses
most rapidly?
A Cl B CH,
C CO; D NO;
(
11. Potassium manganate(VIl) is a purple solid that dissolves in water. A crystal of potassium
manganate(VIl) was placed at the bottom of a beaker of water, and the beaker left until there
was no further change. What would be observed?
A A uniformly purple solution.
B A colourless liquid with the purple crystal unchanged.
C Alayer of purple solution below a layer of colourless liquid.
D A layer of colourless liquid below a layer of purple solution.

(
12. Which one of the following is an example of diffusion?
A Bubbles rising in a beaker of boiling water.
B Steam condensing on a cold window.
C Spilt water spreading out on the surface of a table.
D The spreading of the smell of flowers in a garden.
(

13. A gas jar containing gas X was inverted over a porous pot containing gas Y, shown in the
diagram below.

gas jar——

porous pot |

The level of the water at point Z moved up, and then returned to its original position. Which
combination of gases, X and Y, would give this observation?

A X=CO2 Y=CHs B X=CO Y=N

C X=Hx Y=0 D X=CHs Y=NO;



14. A student uses the setup shown below to determine the rate of diffusion of five different

gases.
diffusion plug

gas

graduated tube

water

Time taken for 100 cm?® of each gas to diffuse through the diffusion plug at room

temperature and pressure is shown below.

Gas time/s
helium 28
neon 114
CxHy 130
chlorine 208
nitrogen 130

The student forgot the identity of the gaseous hydrocarbon, CxH,. Based on the data shown

above, what are the values of x and y?

value of x value of y
A 1 4
B 1 6
C 2 4
D 3 6




15. A 50 cm?® sample of alcohol was mixed with 50 cm® of water.

16.

50 cm? of ethanol

50 cm?® of water

The volume of the mixed alcohol and water was found to be 97 cm?2. Which of the following is

the best explanation of this observation?

A

B
C
D

Some of the alcohol molecules evaporate.
The water molecules fit into gaps between the alcohol molecules.
The water and alcohol react to form a gas which escapes.

The water and alcohol react to form a salt which then dissolves.

(

The diagram represents a closed vessel containing equal volumes of water and steam at

100 °C and atmospheric pressure.

steam

water

Which one of the following statements is correct?

A

B
C
D

Equal numbers of molecules are present in the steam and in the water.
The only type of movement possible for molecules in the water is vibration.
Molecules can move from the water into the steam and from the steam into the water.

An H2O molecule in the steam is lighter than an H.O molecule in the water.



17. An inflated balloon goes down because gas molecules can diffuse through the rubber. Four
balloons are filled with different gases at the same temperature and pressure. Which balloon

would go down most quickly?

A B C D
s

carbon dioxide, CO, methane, CH, nitrogen, N, oxygen, O,
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18. Four identical gas jars are filled with different gases. The lids are removed from the gas jars,
and they are left open to the air for a few hours. Which gas jar will then have the most air in it?

A B C D
——————— b —
N, 0, NH, SO,
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19. Which graph of temperature against time correctly represents steam at +120 °C being cooled

to ice at =20 °C?
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20. Which diagram shows the correct arrangement of particles in a balloon filled with helium at

room temperature and pressure?
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