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Matter can exist as solid, liquid or gas. The arrows show some changes of state.

XY

solid

O. ¢ |O
) O

liquid gas
(@) Name the changes of state represented on the diagram.
) 2 TSR [1
L) = SRR [1
L) SRR 1
(b) Explain why energy has to be supplied to turn a liquid into a gas.
(1]

(c) The diagrams represent the same number of particles of a gas in two containers, D and E,
which have different volumes. The two containers are at the same temperature.

a ?
% 0’
o e
E

[Total: 5]
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2 The symbol for an atom of krypton is shown.
84
SeKr
(a) Complete Table 2.1 to show the number of electrons and neutrons in one atom of ggKr.

Table 2.1

number of electrons

number of neutrons

(2]
(b) Krypton is a gas at room temperature and pressure.
A sample of krypton is placed in a sealed syringe with a freely moving plunger.
Complete Table 2.2 to show the effect, if any, on the volume of krypton when:
* the temperature of the krypton is decreased
*  the pressure of the krypton is increased.
Use the words increases, decreases or no change in your answer.
Table 2.2
change effect on the volume of krypton
temperature is decreased
pressure is increased
(2]
(c) When krypton is cooled, it becomes a liquid.
Describe the arrangement of the particles in liquid krypton.
Give your answer in terms of particle separation and motion.
0= o L= IRST=Y o 7= =1 4] o U
(S22 T [ L= 3T 1T o PSPPI
[Total: 6]
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3 Bromine is a liquid at room temperature.

(a) State two general properties of a liquid.

(b) Fig. 4.1 shows the physical states of bromine.

solid
bromine

> liquid
bromine

Fig. 4.1

Name the changes of physical states A and B.

A

bromine
gas

(c) Describe liquid bromine and bromine gas in terms of the arrangement and motion of the

particles.

liquid bromine

E= 1 =1 o 1= 0 0= | P

bromine gas

E= 1= o 1= 0 01T ] S
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(d) A sealed gas syringe contains 80cm? of bromine gas.

State how decreasing the pressure affects the volume of bromine gas in the gas syringe when
the temperature remains constant.

[Total: 9]
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4  The graph below shows how the temperature rises with time when a solid, P, is heated
steadily and changes to a liquid and then to a gas.
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(a) Use the information on the graph to deduce
the Melting POINT OF P, ..evveiiiiiieee et e e e ee e s e e seeseeneeeeeeees

the state Of P at 180 °C. .......oiiieiiieeeieeeeee e e e e e e ae e e e e e e e e e e eeeeeees [2]

(b) Explain what happens to the arrangement and motion of the particles when a solid
changes to a liquid.

arrangement

MOLION e, [2]
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(c) A student placed a purple crystal in a flask of organic solvent.
After 10 minutes, the crystal had completely disappeared and a dense purple colour was
observed at the bottom of the flask.
After 2 hours, the purple colour had spread throughout the solvent.

Y Y

organic
solvent

crystal after 10 minutes after 2 hours
at start

Use the kinetic particle theory to explain these observations.

[Total: 7]
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5 The graph shows how the temperature of a substance changes as it is cooled over a period of
30 minutes. The substance is a gas at the start.

300
250+

200

temperature

/°C 150

100

0 T T 1
0 10 20 30

time/minutes

Each letter on the graph may be used once, more than once or not at all.
(@) Which letter, S, T, V, W, X, Y or Z, shows when

(i) the particles in the substance have the most kinetic energy,

....................................................................................................................................... [1]
(ii) the particles in the substance are furthest apart,
....................................................................................................................................... [1]
(iii) the substance exists as both a gas and a liquid?
....................................................................................................................................... [1]
(b) Use the graph to estimate the freezing point of the substance.
.............................. °C [1]
(c) Name the change of state directly from a solid to a gas.
.............................................................................................................................................. [1]
(d) When smoke is viewed through a microscope, the smoke particles in the air appear to jump
around.
(i) What term describes this movement of the smoke particles?
....................................................................................................................................... [1]
(ii) Explain why the smoke particles move in this way.
....................................................................................................................................... [2]

[Total: 8]

Diffusion &  Click for more variations

stemexambuilder.com Page 7 of 16


https://stemexambuilder.com/app?subject=0620&topic=ch01-02&from=pdf
https://stemexambuilder.com/app?subject=0620&topic=ch01-02&from=pdf

6 This question is about states of matter.

(a) Complete the table, using ticks (v') and crosses (X ), to describe the properties of gases, liquids
and solids.

particles particles have particles are

state of matter )
are touching random movement regularly arranged

gas

liquid

solid

3]
(b) Substances can change state.
(i) Boiling and evaporation are two ways in which a liquid changes into a gas.

Describe two differences between boiling and evaporation.

(ii) Name the change of state when:
o agasbecomes aliqQuid .......coooiiiiiiiiiii e

LI W= To] [T Il o T=ToTo] o ¢ 1= SRR e =L PP PPPRPPR

(2]
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(c) A substance boils at temperature X and melts at temperature Y.

Complete the graph to show the change in temperature over time as the substance cools from
temperature A to temperature B.

A
A

I

temperature
Y -
B
time -
[2]
(d) A solution is a mixture of a solute and a solvent.
(i) Name the process when a solid substance mixes with a solvent to form a solution.
....................................................................................................................................... [1]
(ii) Name the type of reaction when two solutions react to form an insoluble substance.
....................................................................................................................................... [1]
[Total: 11]
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7 (@) Dust particles in the air move around in a random way.

(i) What term describes the random movement of the dust particles?

(ii) Identify the particles in the air which cause the random movement of the dust particles.

....................................................................................................................................... [2]
(iii) Explain why the dust particles move in this way.
....................................................................................................................................... [2]
(b) When chlorine gas, CL,, is put into a gas jar, it spreads out to fill the gas jar.
When bromine gas, Br,, is put into a gas jar, it also spreads out to fill the gas jar.
The process takes longer for bromine gas than for chlorine gas.
gas jar—_|
el
start later

(i) What term describes the way that the gas particles spread out?

....................................................................................................................................... 1

(ii) Use data from the Periodic Table to explain why bromine gas takes longer to fill a gas jar
than chlorine gas.

(iii) Explain why increasing the temperature increases the rate at which the gas particles
spread out.

[Total: 9]
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8 The Kinetic Theory explains the properties of matter in terms of the arrangement and
movement of particles.

(a) Nitrogen is a gas at room temperature. Nitrogen molecules, N,, which are spread far
apart move in a random manner at high speed.

(i) Draw a diagram showing the arrangement of the valency electrons in a nitrogen

molecule.
Use x to represent an electron from a nitrogen atom.

(2]

(ii) How does the movement and arrangement of the molecules in a crystal of nitrogen
differ from those in gaseous nitrogen?

(b) Use the ideas of the Kinetic Theory to explain the following.
(i) A sealed container contains nitrogen gas. The pressure of a gas is due to the
molecules of the gas hitting the walls of the container.

Explain why the pressure inside the container increases when the temperature is
increased.

stemexambuilder.com Page 11 of 16



(i) The following apparatus can be used to measure the rate of diffusion of a gas.

constant S LR LA LA R
pressure ——» ‘ |_
applied [ [ ——metal foi

r
/ gas escapes

gas syringe gas through small
hole in foil

The following results were obtained.

temperature rate of diffusion
gas /°C in cm3®/min
nitrogen 25 1.00
chlorine 25 0.63
nitrogen 50 1.05

Explain why nitrogen diffuses faster than chlorine.

[Total: 10]
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9 (a) Asmall amount of liquid bromine is added to a container which is then sealed.
Bry(l) — Bry(9)

Use the ideas of the Kinetic Theory to explain why, after about an hour, the bromine
molecules have spread uniformly to occupy the whole container.

..................................................................................................................................... [3]
(b) The diagrams below show simple experiments on the speed of diffusion of gases.
porous pot
air allows gas hydrogen
molecules porous pot
to diffuse
air—__ ar— | [ 3
higher level
= PLEE .
large— _/ .
same level
| | beaker
coloured |
liquid
E/j E/j
diagram 1 diagram 2
higher
7 e 7" level
air—__|

carbon dioxide—

P

large beaker

diagram 3
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Complete the following explanations. Diagram 1 has been done for you.
Diagram 1
There is air inside and outside the porous pot so the rate of diffusion of air into the pot is

the same as the rate of diffusion of air out of the pot. The pressure inside and outside the
pot is the same so the coloured liquid is at the same level on each side of the tube.

Diagram 2

[Total: 9]
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10 Zis a covalent substance. In an experiment, a sample of pure solid Z was continually heated for
11 minutes.

The graph shows how the temperature of the sample of pure Z changed during the first 9 minutes.
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(@) What is the melting point of pure Z7?

(b) The sample of pure Z began to boil at 9 minutes. It was boiled for 2 minutes.

Use this information to sketch on the grid how the temperature of the sample of pure Z changed
between 9 minutes and 11 minutes. [1]

(c) The sample of pure Z was continually heated between 2 minutes and 5 minutes.

Explain, in terms of attractive forces, why there was no increase in the temperature of the
sample of pure Z between 2 minutes and 5 minutes.
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(d) Describe how the motion of particles of pure Z changed from 0 minutes to 2 minutes.

(e) The experiment was repeated using a solid sample of impure Z.

Suggest the differences, if any, in the melting point and boiling point of the sample of impure Z
compared to the sample of pure Z.

MEHING POINT .ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e eannrenees

DOIING POINT .

(f) Asample of pure Z was allowed to cool from 120 °C to 20 °C. The total time taken was 8 minutes.

Starting from point X, sketch on the grid how the temperature of the sample of pure Z changed
between 0 minutes and 8 minutes.

200

180

160

140

120-%

temperature
/°C 100

80

60

40

20

0 1 2 3 4 5 6 7 8 9 10 M 12

time /minutes

[2]
[Total: 10]
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