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1 A student investigated the reaction of magnesium carbonate with an excess of dilute
hydrochloric acid.

MgCO, + 2HC! - MgCl, + CO, + H,0O

The rate of reaction can be found by measuring the decrease in the mass of the reaction mixture
over time.

The results are shown on the graph.
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(a) Determine the mass of the reaction mixture after 58 seconds.

(b) At which point on the graph, A, B, C or D, was the rate of reaction the fastest?
Use the graph to explain your answer.
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(c) When 0.42g of magnesium carbonate is used, 120 cm? of carbon dioxide is formed.

Determine the volume of carbon dioxide produced when 1.26 g of magnesium carbonate reacts
completely.

volume of carbon dioxide = ..........ccevvvvvvvveeeneee. cm?® [1]

(d) What effect do the following have on the rate of this reaction?

e Decreasing the concentration of the acid.
All other conditions are kept the same.

e Using smaller pieces of magnesium carbonate.
All other conditions are kept the same.

[Total: 6]

Rates of reaction & Click for more variations
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2 When zinc reacts with hydrochloric acid, hydrogen gas is produced.
The graph shows how the volume of hydrogen gas produced changes with time when an excess of
zinc is reacted with 0.2 mol/dm? hydrochloric acid.
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(a) Explain why the volume of hydrogen gas remains constant after six minutes.

.............................................................................................................................................. [1]
(b) What volume of hydrogen gas was released in the first two minutes of the reaction?
.............................................................................................................................................. [1]
(c) The experiment is repeated using the same volume of 0.1 mol/dm? hydrochloric acid.
All other conditions are kept the same.
On the grid, draw the graph for the experiment using 0.1 mol/dm? hydrochloric acid. 2]
(d) Give the name of the salt formed when zinc reacts with hydrochloric acid.
.............................................................................................................................................. [1]
(e) Which one of the following pH values could be the pH of dilute hydrochloric acid?
Draw a circle around the correct answer.
pH 1 pH 7 pH9 pH 13 [1]
[Total: 6]

Rates of reaction { Click for more variations
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3 A student investigates the rate of reaction of magnesium ribbon with an excess of dilute
hydrochloric acid.

Mg + 2HCI - MgCl, + H,

(@) Name the salt formed when magnesium reacts with dilute hydrochloric acid.

.............................................................................................................................................. [1]
(b) The graph shows how the volume of hydrogen produced changes with time.
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(i) Describe how the rate of reaction changes with time.
Use the graph to explain your answer.
....................................................................................................................................... [2]
(ii) How many seconds did it take to collect the first 25cm? of hydrogen?
.............................. s [1]
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(iii) The experiment is repeated at a higher temperature.
All other conditions are kept the same.

Draw a line on the grid for the experiment using a higher temperature. [2]
(iv) If 2.4g of magnesium is used, 0.2g of hydrogen is produced.

Calculate the mass of magnesium needed to produce 0.8 g of hydrogen using an excess
of dilute hydrochloric acid.

mass of magnesium = ...........cccccvvvvvvvnnnnnns g [1]

[Total: 7]

Rates of reaction & Click for more variations

4  Hydrogen peroxide decomposes slowly at room temperature to form water and oxygen.
The reaction is catalysed by manganese(I'V) oxide.

2H,0, > 2H,0 + O,

A student used the apparatus shown below to study how changing the concentration of
hydrogen peroxide affects the speed of this reaction.

oxygen collects here

gas syringe

N
NN
/

hydrogen peroxide

()

manganese(IV) oxide

(a) Apart from the volume of hydrogen peroxide, state two things that the student must keep
the same in each experiment.
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(b) The student measured the volume of oxygen produced using three different concentrations
of hydrogen peroxide.
The results are shown on the graph below.
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Describe how the speed of the reaction varies with the concentration of hydrogen
peroxide.

From the graph, determine

the time taken for the reaction to be completed when 3 g/dm? hydrogen peroxide
(line A) was used.

the volume of oxygen produced by 2 g/dm? hydrogen peroxide (line B) in the first
15 seconds.
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(c) The student then tested various compounds to see how well they catalysed the reaction.
He used the same concentration of hydrogen peroxide in each experiment.
The table shows the time taken to produce 20 cm? of oxygen using each compound as

a catalyst.
compound time taken to produce
20cm? of oxygen/s
copper(IT) oxide 130
lead(IV) oxide 15
magnesium oxide did not produce any oxygen
manganese(IV) oxide 18

Put these compounds in order of their effectiveness as catalysts.

worst catalyst > best catalyst

[1]

[Total: 7]

Rates of reaction {  Click for more variations
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5 The rate of decomposition of aqueous hydrogen peroxide, H,0,, is increased by an enzyme.
2H,0, —» 2H,0 + O,

The rate of reaction is found by measuring the volume of oxygen gas given off as the reaction
proceeds.

The results are shown on the graph.
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(@) (i) Deduce the volume of oxygen gas released when the reaction is complete.

volume = ......ccoceeiviieee, cm?® [1]

(b) The experiment was repeated using hydrogen peroxide of a higher concentration.
All other conditions stayed the same.

Draw a line on the grid to show how the volume of oxygen changes with time when
hydrogen peroxide of a higher concentration is used. [2]
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(c) Describe the effect each of the following has on the rate of decomposition of hydrogen peroxide.
e The reaction is carried out at a lower temperature.
All other conditions stay the same.
e The reaction is carried out without an enzyme.

All other conditions stay the same.

(d) Some metal oxides catalyse the decomposition of hydrogen peroxide.

The table shows the time taken to produce 20cm?® of oxygen gas using three different metal
oxide powders as catalysts.

All other conditions stay the same.

. time taken to produce
metal oxide 3
20cm? of oxygen gas/s
iron(III) oxide 26
lead(IV) oxide 12
manganese(IV) oxide 15

(i) Put the three oxides in order of their ability to catalyse the reaction.
Put the best catalyst first.

best catalyst > worst catalyst

[1]
(ii) The experiments with the metal oxide catalysts used powdered oxide.

Describe the effect on the rate of decomposition of hydrogen peroxide when large pieces
of catalyst are used instead of powdered catalyst.

All other conditions stay the same.

[Total: 8]

Rates of reaction {»  Click for more variations
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6 Two experiments were carried out to show what factors affect the rate of decomposition of hydrogen

peroxide, H,O,.

In each experiment the volume of gas produced was measured every minute for ten minutes.

Experiment 1

The student used a mixture of 50cm® of hydrogen peroxide, 50cm® of water and

1g of manganese(IV) oxide at a room temperature of 20 °C.

The results were plotted to obtain the graph shown.

Experiment 2

The student repeated Experiment 1 but did not record how much of each substance was used. The

points were plotted on the grid.
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(@) Complete the graph for Experiment 2. [1

(b) Suggest the composition of the mixture used in Experiment 2. Explain your suggestion.

Lo70] ] o] 1 ] o S UEPPPP
EXPIANALION ..t e e e e e e e e e ae e e e neees
.............................................................................................................................................. [4]
(c) What is the function of the manganese(IV) oxide?
.............................................................................................................................................. [1]

(d) Sketch on the grid the curve that you would expect if Experiment 1 was repeated at 10°C. [2]

[Total: 8]

Rates of reaction & Click for more variations
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7 A student investigated the progress of the reaction between dilute hydrochloric acid, HCI, and an
excess of large pieces of marble, CaCQO,, using the apparatus shown.

gas syringe

dilute
hydrochloric acid an excess of large
pieces of marble

(a) A graph of the volume of gas produced against time is shown.
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(i) How does the shape of the graph show that the rate of reaction decreased as the reaction
progressed?

....................................................................................................................................... [1]
(ii) Why did the rate of reaction decrease as the reaction progressed?
....................................................................................................................................... [1]
(iii) After how many seconds did the reaction finish?
.............................. s [1]

(b) The experiment was repeated using the same mass of smaller pieces of marble. All other
conditions were kept the same.

Draw a graph on the grid to show the progress of the reaction using the smaller pieces of
marble. (2]
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(c) The original experiment was repeated at a higher temperature. All other conditions were kept
the same.

Describe and explain, in terms of collisions between particles, the effect of using a higher
temperature on the time taken for the reaction to finish.

[Total: 10]

Rates of reaction & Click for more variations

8 A student investigates the decomposition of hydrogen peroxide in the presence of a catalyst of
manganese(IV) oxide.

2H,0,(aq) — 2H,0() + O.,(g)

(a) State the meaning of the term catalyst.

(b) The diagram shows the equipment the student uses.

: E _—cotton wool
catalyst of

manganese(IV) oxide
aqueous

- hydrogen peroxide

. I‘—._h‘ggl._f-balance

The student uses this method:

» the catalyst is added to the aqueous hydrogen peroxide

» the stop-clock is started

* the mass of the flask and contents is recorded at regular time intervals.

stemexambuilder.com Page 14 of 19


https://stemexambuilder.com/app?subject=0620&topic=ch08-02&from=pdf
https://stemexambuilder.com/app?subject=0620&topic=ch08-02&from=pdf

A graph of the mass of the flask and contents against time is shown.

'

mass of the flask
and contents/g

time/s

(i) Suggest why the mass of the flask and contents decreases as time increases.

- 1]

(ii) Describe what happens to the rate of the reaction as time increases.

. [2]
(c) The student repeats the experiment at a higher temperature. All other conditions stay the
same. The rate of reaction increases.

(i} Explain, in terms of collisions between particles, why the rate of reaction increases at a
higher temperature.

. [3]
(ii) Draw a line on the graph in (b) for the experiment at a higher temperature. [2]

[Total: 10]

Rates of reaction { Click for more variations
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9 Dilute sulfuric acid was added to zinc carbonate in a conical flask as shown.

sulfuric acid

dilute

Two experiments were carried out.

Experiment 1

cotton wool

balance

zinc carbonate

The flask was placed on a balance and the mass of the flask and contents recorded every
five minutes. The temperature of the sulfuric acid was 30 °C.
The results have been plotted on the grid.

Experiment 2

Experiment 1 was repeated but the temperature of the acid was different. The results are

shown in the table.

Table of results for Experiment 2

time/minutes

10

15

20

25

30

mass of flask and contents/g

129.8 | 128.4

127.0

125.6

124.0

122.6

121.2
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(a) Plot the results for Experiment 2 on the grid and draw a straight line graph.
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[3]
(b) Why does the mass of the flask and contents decrease?
..................................................................................................................................... [1]
(c) Suggest the purpose of the cotton wool.

..................................................................................................................................... [1]

(d) (i) In which experiment was the loss of mass of the flask and contents the fastest?

(ii) Compare the temperature of the sulfuric acid in Experiment 2 with Experiment 1.

(e) Use the graph for Experiment 1 to find the time taken for the mass of the flask and contents
to decrease to 120g. Indicate clearly on the grid how you obtained your answer. [2]

(f) On the grid, sketch the graph you would expect if Experiment 1 was repeated using more
concentrated sulfuric acid. [1]

[Total: 10]

Practical skills: planning, apparatus, measuring and results &  Click for more variations
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10 Magnesium carbonate reacts with dilute hydrochloric acid.
MgCO,(s) + 2HCl(aq) —» MgCl,(aq) + H,O(l) + CO,(9)
An excess of magnesium carbonate pieces was added to dilute hydrochloric acid. The apparatus in

the diagram was used to measure the volume of gas produced. The total volume of gas collected
was recorded every 20 seconds.
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(@) The results obtained are shown on the graph.
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(i) Describe how the rate of this reaction changed during the reaction. Explain why the rate
changed in this way.
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(ii) The experiment was repeated using the same mass of powdered magnesium carbonate
with the same volume and concentration of dilute hydrochloric acid.

Explain how the initial rate of reaction and total volume of gas collected would compare to
the first experiment.

initial rate of reaction

(b) A piece of magnesium ribbon was cleaned. The experiment was repeated using this clean
magnesium ribbon instead of magnesium carbonate.

Mg(s) + 2HCl(aq) — MgCl,(aq) + Ha(g)

This reaction is exothermic.
The rate of the reaction gradually increased over the first 2 minutes.

Explain why the rate of the reaction increased.

[Total: 13]

Rates of reaction { Click for more variations
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