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Unit 1: States of Matter
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Adark purple liquid is diluted by adding water.
The diluted liquid becomes a pale purple colour.
Explain the process that causes this change.

Referto particles inyour answer.




image8.png
Acrystal of potassium permanganate is placed in abeaker and left for a short
time and a purple liquid is seen at the bottom of the beaker.

] (

Potassium-_ Purple
permanganate liquid
]
crystal [0}
Start After a short time

Which statement s correct?

O A Potassiumpermanganate solutionis formed
Water s the solute

Asaturated solutionis formed

The crystal sublimes
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Substances exist as solids, liquids or gases.

Y
Solid T——> Liqud ———> Gas

What change of state occursat Y?
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Melting
Freezing
Boiling
Condensation
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This questionis about the three states of matter, solid., liquid and gas.

Solids, liquids and gases can be changed from one state to another.

condensing  evaporation melting sublimation

Use words from the box to complete the sentences.

Eachword may be used once, more than once ornot at all.

i) Thechange fromsolid toliquidis called

i) The change fromliquid to gasis called

i) The change fromsolid to gas is called

m

m

m
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Describe the arrangement and the movement of particles in a solid.




image12.png
The diagram shows the formation of ammonium chloride in a glass tube.

cotton wool soaked in cotton wool soaked in
concentrated hydrochloric acid ammonium chloride concentrated ammonia solution

i) Explainhow the mean speed of ammonia molecules compares with the
mean speed of hydrogen chloride molecules.

()

i) Gas particles travel very quickly.
Give two reasons why it takes several minutes for the ammonium chloride
to form.
()
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Astudenthas two solids, Xand Y.
One of these solids is a pure substance and the other is a mixture.

Describe how the student could identify which solid is pure and whichis a
mixture by measuring a physical property of each solid.
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When ammonia gas and hydrogen chloride gas mix, they react together to
forma white solid called ammonium chloride.

The equation for the reactionis

NHs (g)+ HCI () — NH4CI (5)

Ateacher soaks a piece of cotton wool in concentrated ammonia solution and
another piece of cottonwoolin concentrated hydrochloric acid.

The teacher places the two pieces of cotton wool at opposite ends of a glass
tube at the same time.

After several minutes, a white ring of solid ammonium chloride forms.
cotton wool soaked . cotton wool soaked
white ring of

in confen(iale_d ammonium chloride in (oncennalefi
ammonia solution hydrochloric acid
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ii)

i)

iv)

State the name given to the spreading out of gas particles.
m

State how the diagram shows that the particles of ammonia gas are
travelling at higher speeds than the particles of hydrogen chloride gas.

m
Gas particles travel at high speeds.

Give areasonwhy the white ring of ammonium chloride takes several
minutes to form.

m

Concentrated ammonia solution and concentrated hydrochloric acid are
corrosive.

Give one safety precaution the teacher should take.
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The solubility curve for copper(ll)sulfate is shown below:
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Which of these statements is supported by the graph?

o

o
o
o

A

B
C
D

At 50 °C the solubility of copper(ll) sulfate is 71g per 100 g water

At 60 °C the solubility of copper(ll) sulfate is 41g per 100 g of
water

The solubility of copper(ll) sulfate doubles for every 10 °Crrise
30 g of copper(ll) sulfate can dissolve in 100 g of water at 20 °C
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Astudent investigates the solubility of potassium nitrate in water. She
measures the masses of potassium nitrate that dissolve in 25 cm? of water at

different temperatures.

The table shows the student’s results.

One of the results is anomalous.

[Temperature in °C

10 20 30 40 50 60 70
Mass of potassium 80 | 100 | 125 | 160 | 175 | 265 | 34.0
nitrateing
i)  Plottheresults onthe grid.
m
i) Draw acircle around the anomalous result.
m

iii)  Ignoring the anomalous result, draw a curve of best fit.

m
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Suggest two possible mistakes that could have caused the anomalous result.
1.

2.
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Use your graph to find the maximum mass of potassium nitrate that dissolvesin
25cm®of waterat 75 °C.

Show on your graph how you obtained your answer.
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This questionis about solubility.

The graph shows the solubilities of copper(ll) chloride and sodium chloride at
different temperatures.
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Determine the temperature at which copper(ll) chloride and sodium
chloride have the same solubility.

Show on the graph how you obtained your answer.
)
temperature=............ccccccceueeee.. °C

Asaturated solution of copper(ll) chloride in100 g of water is cooled from
40°Cto10°C.

Determine the mass, in grams, of copper(ll) chloride that crystallises.
)

mass of copper(ll) chloride = .............ccccccccceee. @
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The solubility of a solid depends on the solvent used.

(a) State one other factor that affects the solubility.
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(b) A student wants to find the solubility of a salt in water.
‘The steps in the student's method are not in the correct order.
Step A gently heat the evaporating basin and solution to remove all the water
Step B filter to obtain 50.0cm’ of saturated solution
Step C record the mass of the evaporating basin and salt solution
Step D record the mass of an empty evaporating basin
Step E record the mass of the evaporating basin and the dry salt
Step F put 50.0cm’ of water into a beaker
Step G add the salt to the water alittle at a time and stir until no more dissolves

Step H pour the 50.0cm’ of saturated salt solution into the evaporating basin
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(i) The flowchart shows the correct order of some of the steps.

Complete the flowchart by putting the remaining steps in the correct order.
(2]
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(ii) These are the student’s results.
mass of empty evaporating basin =605
mass of evaporating basin and dry salt = 78.1g
Calculate the solubility of the salt in grams per 100g of water.

[1.00cm’® of water has a mass of 1.00g]
@

.. grams per 100g of water

(Total for Question 2 = 5 marks)
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The circle in the diagram represents a particle.

Complete the diagram to show the arrangement of particles in a gas.

m
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This questionis about states of matter.

The diagram shows how the particles of a substance are arranged in two
different states.

solid liquid gas

i) Complete the diagram to show how particles are arranged in the liquid
state.
m
i) Identify the state of matter in which the particles have the most energy.
m
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The state symbols (s), (I). (g) and (aq) are often used in chemistry.
The table shows some physical changes.
Complete the table by giving the state symbol before and after each change.

State symbol
Physical change before change after change
water evaporates
crystals of iodine
sublime

icemelts
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Explain why hot water evaporates more quickly than cold water.
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i)

ii)

State the meaning of the term solute.

State the meaning of the term solvent.

m

m
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Explain whatis meant by a saturated solution.




