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For this paper you must have:
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Answer all questions
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1.

The diagram shows how anhydrous copper sulfate can be used to test for water.

(a)

What colour change will you see when water is added to the CuSO4?
Colour changes from _______________________ to _______________________
(1)

(b)

Draw a ring around the meaning of the symbol
endothermic

exothermic

reversible
(1)
(Total 2 marks)
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2.

A student heated some blue copper sulphate crystals. The crystals turned into white copper
sulphate.

(a)

The blue copper sulphate had to be heated to change it into white copper sulphate.
State whether the reaction was exothermic or endothermic. __________________
Explain your answer.
______________________________________________________________
______________________________________________________________
(1)

(b)

The word equation for this reaction is shown below.

(i)

What does the symbol

tell you about this reaction?

______________________________________________________________
(1)

(ii)

How could the student turn the white powder back to blue?
______________________________________________________________
(1)
(Total 3 marks)
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3.

This label was on a bottle of stain remover.

When ‘Simply Amazing’ is mixed with water a reaction takes place which produces bubbles of
oxygen gas.
(i)

Suggest a method that you could use to measure how quickly this reaction takes place.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(ii)

Read the instructions on the label and then suggest how increasing the temperature of the
water affects the rate of this reaction.
___________________________________________________________________
___________________________________________________________________
(1)
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(iii)

Suggest one other way in which the rate of a reaction can be changed.
___________________________________________________________________
___________________________________________________________________
(1)
(Total 4 marks)

4.

Stage smoke is used for special effects at pop concerts.

By Sam Cockman [CC BY 2.0], via Flickr

Ammonium chloride can be used to make stage smoke.
Ammonium chloride is a white solid.
When heated, ammonium chloride produces white smoke which can be blown onto the stage.
The equation shows what happens when ammonium chloride is heated and cooled.

(a)

NH4Cl(s)

NH3(g)

ammonium chloride
(white)

ammonia
(colourless)

+

HCl(g)

hydrogen chloride
(colourless)

The sentences explain how the smoke is made.
Draw a ring around the correct answer in each box to complete each sentence.
Use the information and the equation to help you.
solids.
When heated, ammonium chloride makes two colourless

liquids.
gases.
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These are blown into the air where they cool and make a

colourless

solid

black

liquid

white

gas

ammonia.
which is

ammonium chloride.
hydrogen chloride.
(4)

(b)

Complete the sentence.
means that the reaction is _________________________

The symbol

(1)
(Total 5 marks)

5.

(a)

The figure below represents the reaction of sulfur dioxide with oxygen.
Oxygen

Sulfur dioxide
(i)

Sulfur trioxide

Complete the word equation for the reaction of sulfur dioxide with oxygen.
sulfur dioxide

+

__________________

__________________
(1)

(ii)

Draw a ring around the correct answer to complete the sentence.
a compound.
Sulfur dioxide (SO2) is

an element.
a mixture.
(1)
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(b)

The reactants are gases.
When the pressure of the gases is increased, the reaction gets faster.
Complete the sentence.
When the pressure of the gases is increased,
the frequency of the collisions ___________________________________ .
(1)

(c)

The particles need energy to react.
Complete the sentence.
The minimum amount of energy that particles need to react is called
the ___________________________________ energy.
(1)

(d)

Give one way of increasing the rate of the reaction other than changing the pressure.
___________________________________________________________________
___________________________________________________________________
(1)
(Total 5 marks)

6.

A student investigated the effect of concentration on the rate of the reaction between sodium
thiosulfate and dilute hydrochloric acid.
Figure 1 shows the apparatus the student used.
Figure 1
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(a)

The symbol equation for the reaction is:
Na2S2O3 + 2HCl → 2NaCl + SO2 + H2O + S
Complete the word equation for the reaction.

sodium
+
thiosulphate

hydrochloric
→
acid

______________
______________

+

sulfur
+
dioxide

water

+

sulfur
(1)

(b)

The table shows the results.

Concentration of sodium
thiosulfate in mol/dm3

Time for student to no
longer see the cross in
seconds

0.10

41

0.20

21

0.30

20

0.40

10

0.50

8

Plot the data from the table on Figure 2.
Draw a line of best fit.
Figure 2

(3)
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(c)

The student determined the time for a concentration of 0.15 mol/dm3
What is the concentration when the reaction is 20 seconds faster?
You should show your working on Figure 2.
___________________________________________________________________
Concentration = ____________________ mol/dm3
(2)

(d)

Estimate the time taken for the reaction when the concentration of sodium thiosulfate is
0.60 mol/dm3
___________________________________________________________________
Time taken = ____________________ s
(1)
(Total 7 marks)

7.

A student investigated the rate of reaction of magnesium with dilute hydrochloric acid.
This is the method used.
1.
2.
3.
4.

Add 50 cm3 of dilute hydrochloric acid to a conical flask.
Add 0.2 g of magnesium ribbon to the dilute hydrochloric acid in the conical flask.
Attach a gas syringe to the conical flask.
Record the volume of gas in the gas syringe every 10 seconds.

The graph below shows the student’s results.
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(a)

Calculate the mean rate of reaction in the first 10 seconds.
Use the graph above and the equation:

___________________________________________________________________
___________________________________________________________________
Mean rate of reaction = ___________________
(2)

(b)

What is the unit for the mean rate of the reaction calculated in part (a)?
Tick one box.
cm3/s

g/s

s/cm3

s/g

(1)

(c)

Give two conclusions you can make about the reaction from 90 s to 120 s
Use the graph above.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
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The student repeated the method using magnesium powder instead of magnesium ribbon. All
other variables were kept the same.
(d)

What is the independent variable in the investigation?
Tick one box.

Surface area of magnesium

Temperature of reaction

Volume of gas collected

Volume of hydrochloric acid
(1)

(e)

Sketch a line on the graph above to show the expected results for the experiment using
magnesium powder.
(2)
(Total 8 marks)

8.

Hand warmers use chemical reactions.

(a)

The table shows temperature changes for chemical reactions A, B and C.

Reaction

Starting
temperature in °C

Final temperature
in °C

Change in
temperature in °C

A

18

25

+7

B

17

___________

+5

C

18

27

+9

What is the final temperature for reaction B? Write your answer in the table.
(1)
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(b)

(i)

What name is given to reactions that heat the surroundings?
______________
(1)

(ii)

Which reaction, A, B or C, would be best to use in a hand warmer?

Reaction
Give a reason why you chose this reaction.
______________________________________________________________
______________________________________________________________
(2)
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(c)

A student added water to some anhydrous copper sulfate.

The equation for the reaction is shown.
anhydrous copper sulfate
CuSO4

+

water

+

5 H2O

hydrated copper sulfate
CuSO4.5H2O

The student measured the temperature before and after the reaction.
(i)

The measurements showed that this reaction can be used for a hand warmer.
Draw a ring around the correct answer to complete the sentence.
When water is added to anhydrous copper sulfate the temperature

increases.
of the mixture

decreases.
stays the same.
(1)

(ii)

Anhydrous copper sulfate is white.
What colour is seen after water is added to the anhydrous copper sulfate?
________________________________________
(1)

(iii)

What does the symbol

mean?

______________________________________________________________
(1)
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(iv)

The student heated a tube containing hydrated copper sulfate.
Name the solid substance produced.
______________________________________________________________
(1)
(Total 8 marks)

9.

A student heated some hydrated copper sulfate crystals.
The equation for this reaction is shown below.
CuSO4.5H2O(s)
hydrated copper sulfate crystals

CuSO4(s)
+
anhydrous copper sulfate

5H2O(1)
water

The diagram shows the apparatus used.

(a)

Name liquid A ___________________________________
(1)

(b)

What helped the vapour to condense into liquid A?
___________________________________________________________________
___________________________________________________________________
(1)

(c)

Put a tick ( ) next to the correct meaning of the symbol
Meaning

( )

equal amounts of reactants and products
exothermic reaction
reversible reaction
(1)
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(d)

The student weighed the copper sulfate before and after it was heated.
The experiment was repeated and the two sets of results are shown in the table.

(i)

Mass of copper sulfate
before heating in grams

Mass of copper sulfate
after heating in grams

Mass lost in grams

2.50

1.65

0.85

2.50

1.61

0.89

Draw a ring around the average mass lost for these two sets of results.
0.85 g

0.87 g

0.89 g
(1)

(ii)

The student used the same mass of copper sulfate each time but the mass lost was
different.
Put a tick ( ) next to the two reasons which could explain why the mass lost is
different.
( )

Reason
The student used different test tubes for the two experiments.
The student made errors in weighing during the experiments.
The student used more ice in one of the experiments.
The student did not heat the copper sulfate for long enough in
one of the experiments.

(2)

(e)

Anhydrous copper sulfate is used to test for water.
Use words from the box to complete the sentence.
blue

green

red

white

Water changes the colour of anhydrous copper sulfate from
___________________ to _______________________ .
(2)
(Total 8 marks)
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10.

A student investigated the effect of the size of marble chips on the rate of the reaction between
marble chips and hydrochloric acid.
This is the method used.
1.
2.
3.
4.

Add 10.0 g of marble chips into the flask.
Add 50 cm3 of hydrochloric acid and start a timer.
Record the mass lost from the flask every 10 seconds.
Repeat steps 1 to 3 with different sizes of marble chips.

Figure 1 shows the apparatus.
Figure 1

(a)

Draw one line from each type of variable to the correct example of the variable.
Type of variable

Example of variable

Mass lost from flask

Independent

Size of flask

Size of marble chips

Control

Time taken

Volume of acid
(2)
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(b)

The equation for the reaction is:
CaCO3(s) + 2HCl(aq) CaCl2(aq) + H2O(l) + CO2(g)
Name the three products.
1. ______________________________
2. ______________________________
3. ______________________________
(2)

(c)

Another student suggests putting some cotton wool in the top of the flask.
Suggest why this improves the investigation.
___________________________________________________________________
___________________________________________________________________
(1)

(d)

The reaction produces 1.6 g of gas in 30 seconds.
Calculate the mean rate of the reaction in the first 30 seconds.
Use the equation:

___________________________________________________________________
___________________________________________________________________
Mean rate of reaction = _________________________
(1)

(e)

What is the unit for the mean rate of reaction calculated in part (d)?
Tick one box.

g

g/s

s

s/g

(1)
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(f)

The table below shows the student’s results.
Time in seconds

Mass of gas produced in g

0

0.0

10

0.8

20

0.6

30

1.6

40

1.8

50

2.0

60

2.0

Plot the data from the table above on Figure 2
Draw a line of best fit.
Figure 2

(3)
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(g)

Figure 3 shows a large marble chip and eight small marble chips.
Figure 3

The large marble chip has the same total volume as the eight small marble chips, but a
different surface area.
Why do the eight small marble chips react faster than the large marble chip?
Tick one box.
The eight small marble chips have a larger surface area, so less
frequent collisions.
The eight small marble chips have a larger surface area, so
more frequent collisions.
The eight small marble chips have a smaller surface area, so
less frequent collisions.
The eight small marble chips have a smaller surface area, so
more frequent collisions.
(1)
(Total 11 marks)
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