Name:
Date:

C6 - Test 2
RATE OF REACTION
Beginner

GCSE

Mark

CHEMISTRY
AQA - Triple Science
Materials
For this paper you must have:
Ruler
Pencil and Rubber
Scientific calculator, which you are expected to use when appropriate

Instructions
Answer all questions
Answer questions in the space provided
All working must be shown

Information
The marks for the questions are shown in brackets

www.examqa.com

Grade

1.

(a)

Nitrogen and hydrogen are passed over iron to produce ammonia in the Haber Process.
Balance the equation for the reaction.
N2

+

H2

→

NH3
(1)

(b)

What is iron used for in the Haber process?
Tick one box.
catalyst
fuel
monomer
reactant
(1)

(c)

The figure below shows how the percentage yield of ammonia changes with pressure.

Describe the trend shown in the figure above.
___________________________________________________________________
___________________________________________________________________
(1)
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(d)

Use the figure above to determine the difference in percentage yield of ammonia at 150
atmospheres pressure and 250 atmospheres pressure.
Difference in percentage yield of ammonia = ________ %
(2)
(Total 5 marks)

2.

A flow diagram of the Haber process is shown below.
The Haber process produces ammonia from nitrogen and hydrogen.

(a)

Use the correct answer from the box to complete the sentence.
air

limestone

natural gas

Hydrogen is obtained from ______________________________ .
(1)

(b)

In the reactor, nitrogen and hydrogen at a high pressure are heated and passed over a
catalyst.
(i)

Use the correct answer from the box to complete the sentence.
25

100

450

The temperature in the reactor is ____________________ °C
(1)

(ii)

Use the correct answer from the box to complete the sentence.
copper

iron

nickel

The catalyst used in the reactor is ____________________ .
(1)
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(iii)

How does a catalyst speed up a reaction?
Tick ( ) one box.

The catalyst lowers the activation energy.

The catalyst gives the reactants extra energy.

The catalyst increases the pressure in the reactor.
(1)

(c)

A mixture of gases leaves the reactor.
The mixture contains ammonia, nitrogen and hydrogen.
Describe what happens to this mixture of gases in the condenser.
Use the flow diagram to help you.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 7 marks)
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3.

A student investigates the effect of concentration on the rate of reaction.
The student reacts sodium thiosulfate solution with dilute hydrochloric acid.
This produces a cloudy mixture.
(a)

The cloudiness is produced by the formation of solid sulfur.
How should sulfur be written in the chemical equation for this reaction?
Tick (✔) one box.

S(aq)

S(g)

S(l)

S(s)
(1)

The diagram shows some of the apparatus the student uses.

This is the method used.
1. Measure 40 cm 3 sodium thiosulfate solution into a conical flask.
2. Stand the flask on a piece of paper with a cross drawn on it.
3. Add 10 cm 3 of dilute hydrochloric acid to the flask.
4. Time how long it takes the cross to become no longer visible.
5. Repeat steps 1‒4 twice more.
6. Repeat steps 1‒5 with sodium thiosulfate solutions of different concentrations.
(1)
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(b)

Which apparatus could be used to measure 10 cm3 of dilute hydrochloric acid?
Tick (✔) one box.

Beaker

Boiling tube

Measuring cylinder

Test tube
(1)

(c)

Draw one line from each type of variable to the description of the variable.

(2)

(d)

The student draws a new cross for each experiment.
Suggest why this might give inaccurate results.
___________________________________________________________________
___________________________________________________________________
(1)
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(e)

The table shows the student’s results for sodium thiosulfate solution with a concentration of
12 g / dm3
Time for cross to become no longer visible in s
Trial 1

Trial 2

Trial 3

Mean

43

78

41

X

Calculate value X in the tabble.
Do not use any anomalous results in your calculation.
___________________________________________________________________
___________________________________________________________________
X = ____________________ s
(2)

(f)

The graph shows some of the student’s results.

Draw a smooth curve of best fit on the graph above.
(1)
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(g)

Another student does the same investigation.
Both students have a similar pattern in their results.
Which word describes investigations performed by different students, which give a similar
pattern of results?
Tick (✔) one box.

Accurate

Precise

Reproducible

Valid
(1)

(h)

The more concentrated the sodium thiosulfate solution, the less time is taken for the cross
to become no longer visible.
Give two reasons why.
Tick (✔) two boxes.

Particles are more spread out

Particles collide more frequently

Particles have more energy

Particles move more quickly

There are more particles in a fixed volume
(2)
(Total 11 marks)

www.examqa.com

Page 7 of 24

4.

The picture shows a lump of phosphate rock.

Rob Lavinsky, iRocks.com – CC-BY-SA-3.0 [CC-BY-SA-3.0], via Wikimedia Commons

Phosphoric acid is made by reacting phosphate rock with sulfuric acid.
Only three of the methods shown below will increase the rate of this reaction.
Put a tick (

) next to each of the three methods that will increase the rate of this reaction.
Tick
( )

Method
Use a more concentrated solution of sulfuric acid
Use larger lumps of phosphate rock
Cool the mixture of phosphate rock and sulfuric acid
Grind the phosphate rock into a powder before adding the acid
Increase the temperature of the sulfuric acid
Dilute the sulfuric acid solution with water

(3)
(Total 3 marks)
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5.

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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6.

Pieces of zinc react with dilute acid to form hydrogen gas.
The graph shows how the volume of hydrogen gas produced changes with time.

(a)

Describe, as fully as you can, how the volume of gas produced changes with time.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(b)

A student wants to make the reaction take place faster.
Some suggestions are given in the table.
Put ticks ( ) next to the two suggestions that would make the reaction take place faster.
Suggestions

( )

Use bigger pieces of zinc.
Use a more concentrated acid.
Use zinc powder.
Decrease the temperature of the acid.
(2)
(Total 4 marks)
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7.

A student investigated how concentration affects the rate of reaction between magnesium and
hydrochloric acid.
This is the method used.
1.

Place hydrochloric acid in a conical flask.

2.

Add magnesium powder.

3.

Collect the gas produced in a gas syringe.

4.

Measure the volume of gas every 40 seconds for 160 seconds.

5.

Repeat steps 1-4 three more times.

6.

Repeat steps 1-5 with hydrochloric acid of a higher concentration.

(a)

Figure 1 shows a gas syringe.
Figure 1

What is the volume of gas in the syringe?
Volume = ______________________ cm3
(1)

(b)

Which two variables should the student keep the same to make the investigation a fair
test?
Tick two boxes.

Concentration of hydrochloric acid

Mass of magnesium powder

Temperature of hydrochloric acid

Time for reaction to end

Volume of gas collected
(2)
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The table below shows the student’s results for the experiment with hydrochloric acid of a lower
concentration.

Time in
seconds

(c)

Volume of gas collected in cm3
Test 1

Test 2

Test 3

Test 4

Mean

0

0

0

0

0

0

40

46

30

47

49

X

80

78

83

83

82

82

120

98

94

96

95

96

160

100

100

100

100

100

Calculate mean value X in the table above.
Do not include the anomalous result in your calculation.
Give your answer to 2 significant figures.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
X = ______________________ cm3
(2)
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(d)

Plot the data from the table above on Figure 2.
You should include your answer to Question (c).
You do not need to draw a line of best fit.
Figure 2

(2)
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Figure 3 shows results of the experiment with the hydrochloric acid of a higher concentration.
Figure 3

(e)

Calculate the mean rate of reaction between 0 and 50 seconds.
Use Figure 3 and the equation:

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Mean rate of reaction = ______________________ cm3/s
(2)
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(f)

Describe how the rate of reaction changes between 0 and 160 seconds.
Use Figure 3.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)

(g)

The student concludes that the rate of reaction is greater when the concentration of
hydrochloric acid is higher.
Why is the rate of reaction greater when the concentration of hydrochloric acid is higher?
Tick two boxes.

The particles are moving faster

The particles have more energy

The surface area of magnesium is smaller

There are more particle collisions each second

There are more particles in the same volume
(2)

(h)

The student tests the gas produced by bubbling it through limewater.
No change is seen in the limewater.
Give one conclusion the student can make about the gas.
___________________________________________________________________
___________________________________________________________________
(1)
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(i)

The student tests the gas produced using a burning splint.
Name the gas the student is testing for.
Give the result of a positive test for this gas.
Name of gas ________________________________________________________
Result _____________________________________________________________
___________________________________________________________________
(2)
(Total 17 marks)

8.

The flow diagram shows the Haber process. In the Haber process ammonia is produced from
nitrogen and hydrogen.

(a)

The word equation for the production of ammonia is:
nitrogen

+

hydrogen

ammonia

Draw a ring around the correct answer to complete the sentence.
exothermic.
The symbol

in the word equation shows the reaction is

reversible.
slow.
(1)

(b)

The reactor contains iron.
Complete the sentence.
The iron speeds up the reaction because it is a _______________________
(1)
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(c)

What happens to the unreacted nitrogen and hydrogen?
___________________________________________________________________
___________________________________________________________________
(1)

(d)

The sentences describe how ammonia is produced in the Haber process.
The sentences are in the wrong order.
P

Ammonia is separated as a liquid.

Q

Nitrogen and hydrogen are mixed together.

R

A mixture of gases enters the condenser.

S

Nitrogen and hydrogen react to produce ammonia.

Complete the boxes below to show the correct order of the sentences.
The first box has been done for you.

(2)
(Total 5 marks)
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9.

A student investigated the rate of reaction between marble chips and hydrochloric acid.
Figure 1 shows the apparatus the student used.
Figure 1

(a)

What is A?
Tick one box.
cotton wool
limestone
poly(ethene)
rubber bung
(1)
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(b)

Table 1 shows the student’s results for one investigation.
Table 1
Time

Mass lost

in s

in g

0

0.0

20

1.6

40

2.6

60

2.9

80

3.7

100

4.0

120

4.0

On Figure 2:
•
Plot these results on the grid.
•
Draw a line of best fit.
Figure 2

(3)
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(c)

Use Figure 2 to complete Table 2.
Table 2
Mass lost after 0.5 minutes

______ g

Time taken to complete the reaction

______ s
(2)

(d)

The equation for the reaction is:
2HCl(aq)

+ CaCO3(s) → CaCl2(aq) + H2O(l) + CO2(g)

Explain why there is a loss in mass in this investigation.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(e)

Another student investigated the rate of a different reaction.
Table 3 shows the results from the different reaction.
Table 3
Mass lost when the reaction was complete

Time taken to complete the reaction

9.85 g
2 minutes 30
seconds

Calculate the mean rate of the reaction using Table 3 and the equation:
mean rate of reaction =
Give your answer to two decimal places.
___________________________________________________________________
___________________________________________________________________
Mean rate of reaction = _____________________ g / s
(2)
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(f)

The student measured the change in mass of the reactants.
Describe another method, other than measuring the change in mass of the reactions, that
the student could have used to find the rate of the reaction between marble chips and
hydrochloric acid.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(g)

Another student planned to investigate the effect of temperature on the rate of reaction.
The student predicted that the rate of reaction would increase as the temperature was
increased.
Give two reasons why the student’s prediction is correct.
Tick two boxes.
The particles are more concentrated.
The particles have a greater mass.
The particles have a larger surface area.
The particles have more energy.
The particles move faster.
(2)
(Total 14 marks)
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10.

Hydrogen fluoride is used to make hydrofluoric acid.
(a)

A company makes hydrogen fluoride by reacting solid calcium fluoride with sulfuric acid.
The reaction takes place in a rotating kiln.

calcium fluoride

+

sulfuric acid

→

calcium sulfate

+

hydrogen fluoride

The company want this reaction to take place quickly.
(i)

Rotating the kiln makes the reaction take place faster.
Suggest why.
______________________________________________________________
______________________________________________________________
(1)

(ii)

Draw a ring around the correct word in each box.
To make the reaction take place faster:
higher
the temperature should be

less
so that the particles have

lower

energy
more

powder
the solid calcium fluoride should be

small
to give a

lumps

big

dilute
the sulfuric acid solution should be

surface area

less
to give

concentrated

collisions
more

between the particles each second.
(3)
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(b)

The diagram represents a molecule of hydrogen fluoride.

The hydrogen and fluorine atoms are joined by a covalent bond.
Use the correct word from the box to complete the sentence.

electrons

neutrons

protons

In a covalent bond the atoms share _____________________________________ .
(1)

(c)

Hydrogen fluoride is dissolved in water to make an acidic solution of hydrofluoric acid.
Draw a ring around the symbol of the ion that makes the solution acidic.
H+

OH–

F–
(1)
(Total 6 marks)
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