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Topic Number

7 Chemical reactions

7.1 Physical and chemical changes

Core

¢ |dentify physical and chemical changes, and
understand the differences between them

7.2 Rate (speed) of reaction

Core

* Describe and explain the effect of
concentration, particle size, catalysts
{including enzymes) and temperature on the
rate of reactions

* [Describe the application of the above factors
1o the danger of explosive combustion with
fine powders (e.g. flour mills} and gases (e.g.
methane in minas)

* Demonstrate knowledge and understanding
of a practical method for investigating the
rate of a reaction involving gas evolution

* |[nterpret data obtained from experiments
concerned with rate of reaction

Mota: Candidates should be encouraged to use

the term rate rather than speed.

Patrick Brannac
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Devise and evaluate a suitable method for
investigating the effect of a given variable on
the rate of a reaction

Describe and explain the effects of
temperature and concentration in terms of
collisions between reacting particles. (An
increase in temperature causes an increase
in collision rate and more of the colliding
molecules have sufficient energy (activation
energy) to react whereas an increase in
concentration only causeas an increase in
collision rate.)
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7.4 Redox

Core

* [Define oxidation and reduction in terms of
oxygen lossfgain. (Oxidation state limited to

its use to name ions, e.g. iron(ID), iron(III),
copper(I), manganate(VII).)
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Define redox in terms of electron transfer

|dentify redox reactions by changes

in oxidation state and by the colour
changes involved when using acidified
potassium manganate(VII), and
potassium iodide. (Recall of equations
invalving KMnQO, is not required.)

Define oxidising agent as a substance

which oxidises another substance during a
redox reaction. Define reducing agent as a
substance which reduces another substance
during a redox reaction.

ldentify oxidising agents and reducing agents
from simple equations
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Q# 1/ iGCSE Chem/2015/w/Paper 62/

3 Ateacher demonstrated the rate of reaction of dilute nitric acid with powdered calcium carbonate
at different temperatures.
50 cm? of dilute nitric acid was heated to a known temperature and placed on a balance.

cofton wool

powdered

50cm?® of dilute
calcium carbonate

nitric acid

balance

Excess powdered calcium carbonate was added to the nitric acid and the mass of the beaker and
contents recorded. The time taken for the mass to decrease by 1g was measured. The experiment
was repeated at different temperatures.

(a) Using the thermometer diagrams, record the temperatures in the table.

thermometer temperature of time for mass to
diagram nitric acid/°C decrease by 1g
in seconds
30
125 139
20
40
H§35 102
30
50
i 99
40
60
'%55 60
50
475
H€7° 45
365
185
Héeo 38
375
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(b) Plot the results on the grid and draw a smooth line graph.

160

140

120

100

time
/s

80

60

40

20

0 10 20 30 40 50 60 70 8(

temperature of acid/°C

(3]

(c¢) Which point is inaccurate? Explain why you chose this point.

(d) Use your graph to find out the time of reaction at a temperature of 30°C. Show clearly on the
grid how you obtained your answer.
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(e) (i) How does the rate of this reaction vary with the change in temperature?

(ii)) Explain why.

(f) (i) What would be the effect of repeating the experiments using lumps of calcium carbonate
instead of powdered calcium carbonate? Explain your answer.

....................................................................................................................................... [2]
(ii)) Sketch on the grid the curve you would expect. 1

(g) Explain why cotton wool was used in the neck of the conical flask.
.............................................................................................................................................. [2]

Q# 2/ iGCSE Chem/2015s/Paper 6/
6 Acatalyst is a substance that speeds up the rate of a chemical reaction and remains unchanged
at the end of the reaction.
Hydrogen peroxide solution, H,O,, breaks down to form oxygen. This decomposition is very slow
if a catalyst is not used.
Plan an investigation to show that copper(II) oxide is a suitable catalyst for this reaction.
You can use aqueous hydrogen peroxide and common laboratory apparatus.

Step 1 Show that copper(Il) oxide catalyses the decomposition of hydrogen peroxide and
measure the rate of the reaction.
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Step 2 Show that the copper(II) oxide is unchanged at the end of the decomposition.

[Total: 8]
Q# 3/ iGCSE Chem/2015march/Paper 6/

2 Therate of reaction between excess calcium carbonate and dilute hydrochloric acid was investigated
using the apparatus shown below. The temperature of the hydrochloric acid was 25°C.

- \

gas syringe

hydrochloric acid

excess calcium carbonate

The volume of carbon dioxide evolved was measured every minute for six minutes.

(a) Use the gas syringe diagrams to complete the table of results.

time : ; total volume of
s syringe diagram
/ minutes gas syringe diag carbon dioxide evolved/cm?®
0 _ b 10 20 30 40 50 60

10 20 30 40 50 60

10 20 30 40 50 60

30 40 50 60 0 80 90

Patrick Brannac www.SmashingScience.org Page 6 of 70
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T[T l|||||||||||||||||||H|l||l|||||||||!||I|TTTTTTWTTT[I'ITITI'I"
4 30 40 50 60 0 80 90
5 30 40 50 60 70 80 90
6 30 40 50 60 70 80 90

[3]
(b) Plot the results on the grid below and draw a smooth line graph.
100
80
60
volume of
carbon dioxide
evolved/cm?®
40
20
0
0 1 2 3 < 5 6
time/minutes
[4]
(c¢) (i) Which point appears to be inaccurate? Explain why.
....................................................................................................................................... 2]

(ii)) Use your graph to work out the volume of gas expected at that time. Show clearly on the
grid how you worked out your answer.

....................................................................................................................................... [2]
(d) Sketch, on the grid, the graph you would expect if the experiment was repeated uising ’  ‘

hydrochloric acid at a temperature of 50°C. 2]

Patrick Brannac www.SmashingScience.org Page 7 of 70
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Q# 4/ iGCSE Chem/2014/w/Paper 6/

2 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.

80 7

X Experiment 2

70

60 -

50

volume of

gas/cm?®

40 x & ¥

Experiment 1

30 Fid

20

10

=]

0 1 2 3 4 5 6 7
time /minutes

Patrick Brannac www.SmashingScience.org
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(a) Complete the graph for Experiment 2. [1]

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

COMPOSIION e
eXPlaANAt O e
.............................................................................................................................................. [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]

Q# 5/ iGCSE Chem/2014s/Paper 6/
3 Astudent investigated the reaction of zinc powder with dilute hydrochloric acid using the apparatus

below.
[y
3 | m
2|9 \

gas syringe

hydrochloric acid

S

zinc

The same mass of zinc was added to different volumes of hydrochloric acid at room temperature,
20°C. The total volume of hydrogen gas given off in each experiment was measured.

(a) Use the gas syringe diagrams to record the volumes of hydrogen gas in the table.

volume of
hydrochloric acid gas syringe diagram volume °f/2ﬁ’3r099" gas
/cm?
0 D 10 20 30 40 50 60
5 _I-(I)- 10 20 30 40 50 60
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10 10 20 30 40 50 60
15 B 10 20 30 40 50 60
10 20 30 40 50 60
20 _|—E
|-(I)- 10 20 30 40 50 60
30 =
T
40 10 20 30 40 50 60

(3]
(b) On the grid, plot the points and draw a smooth line graph.

60

40

volume of

hydrogen

gas/cm®

20

0 10 20 30

volume of hydrochloric acid/cm®

[4]
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(¢) (i) Which point is inaccurate?

....................................................................................................................................... [1]
(ii) Suggest a possible reason for this inaccurate measurement.

....................................................................................................................................... [1]
(iii) Use your graph to work out the volume that would be expected to be formed.

Show clearly on the grid how you got your answer.

....................................................................................................................................... [2]

.............................................................................................................................................. [2]
(e) Sketch on the grid the graph you would expect if the experiments were repeated using the
same mass of zinc granules. [2]

Q# 6/ iGCSE Chem/2013/w/Paper 6/

5 Two experiments using catalysts were carried out. Catalysts R and S were used to break
down 50 cm?® of aqueous hydrogen peroxide at a temperature of 20°C. The volume of oxygen
given off was measured using the apparatus shown.

[
I

NN
Ty

\

gas syringe

aqueous
hydrogen peroxide

catalyst — £ =)
W =

The gas syringe diagrams show the volume of oxygen formed every 30 seconds in each
experiment.

(a) Use the syringe diagrams to complete the volumes in the table.

using catalyst R using catalyst S
time/s | syringe diagram volume/cm® syringe diagram volume /cm?
[TTTTTTTIyTTTTTT [TTTTTTTTTTTTT

b 10 b 10
0 [|[== m—

LLLLA LY L L) L L LU LU Ly L
30 20 30 40 10 20 30

LU [T
60 30| 40 50 30 |40 50
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AT
90 50 50 70 60 70
120 60 70 80 60 70 80
T
150 60 7 80 60 T0 80
180 60 ;0 80 60 70 80

[4]
(b) Plot a graph to show each set of results. Clearly label the graphs R and S.

80 — - -

70

60

50

volume of
oxygen/cm?®

40

30

20

10

0 30 60 90 120 150 180
time/s
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(c) Which result using catalyst R was inaccurate?

..................................................................................................................................... (1
(d) Which is the better catalyst in this reaction? Explain your answer.
..................................................................................................................................... [2]
(e) Sketch a line on the grid to show the graph you would expect if the reaction with catalyst
R was repeated at 50°C. 2]
Q# 7/ iGCSE Chem/2013/w/Paper 6/
6

Old documents

Some documents are stored in containers with packets of silica gel crystals. These crystals
absorb water from air that enters the container. Water could damage the documents.

Anhydrous cobalt(II) chloride is added to the silica gel. As the crystals absorb water they
change colour from blue to pink. Heating the silica gel in an oven removes the water from the
crystals so that the crystals can be reused.

Plan an experiment to find the mass of water absorbed by a packet of silica gel crystals.

Q# 8/ iGCSE Chem/2012/w/Paper 6/

4 A student investigated the speed of reaction when iodine was produced by the reaction of
solution L with potassium iodide at different temperatures.

Five expenments were carried out.
Expenment 1

A burette was filled with the aqueous solution L to the 0.0 cm® mark.
10.0cm? of solution L was added from the burette into a boiling tube and the initial temperature
of the solution was measured.

Using a measuring cylinder, 5cm? of agueous potassium iodide and 3 cm?® of agueous sodium
thiosulfate were poured into a second boiling tube. Starch solution was added to this boiling
tube and the mixture shaken.

The mixture in the second boiling tube was added to the solution L, shaken and the clock pues
started. These chemicals reacted to form iodine which reacted with the starch. When a blue '
colour appeared, the clock was stopped and the time measured and recorded in the table. |
The final temperature of the mixture was measured.

Patrick Brannac www.SmashingScience.org Page 13 of 70
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Expenment 2

Experment 1 was repeated but solution L was heated to about 40°C. The temperature of the
solution was measured before adding the mixture in the second boiling tube.

When a blue colour appeared, the clock was stopped and the time measured and recorded
in the table. The final temperature of the mixture was measured.

Expenment 3

Experment 2 was repeated, heating solution L to about 50 °C.

Expenment 4

Experiment 2 was repeated, heating solution L to about 60°C.

Experiment 5

Experiment 2 was repeated, heating solution L to about 70°C.

(a) Use the thermometer diagrams in the table to record the temperatures and complete the

table.
, thermometer| . "™ lthermometer| A average _
expenment ™ . agram tem;}?gture diagram temﬁr»?gature tempﬁgiture time/s

—30 —+30

1 125 325 215
— 20 _ 20
—445 —~+30

2 - 40 _ 25 105
das £
+50 +45

3 445 440 50
40 i35
465 445

4 ‘: 60 da0 40
55 a5
75 50

5 ‘ 70 45 "
65 40

Patrick Brannac www.SmashingScience.org Page 14 of 70 SMASHNG! "
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(b) Plot the results on the gnd below and draw a smooth line graph.

250

200

150

time/ls

100

50

0 10 20 30 40 50 60 70 80

average temperature/°C

[5]

(e) From your graph, work out the time taken for the blue colour to appear if solution L was
heated to 80 *C. The final temperature of the reaction mixture was 64 °C.
Show clearly on the grid how you obtained your answer.

- [2]
(d) Suggest the purpose of the starch solution in the experiments.
-1
(e) (i) Inwhich expernment was the reaction speed fastest?
- 1]
{ii) Explain, using ideas about particles, why this expenment was the fastest.
- 2]

(f) Predictthe effect on the time and speed of the reaction in Expenment 5 if it was repeated
using a less concentrated solution of L.

DI T e e e

== USRS I

N
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(g) Why was a burette used to measure solution L instead of a measuring cylinder?

Q#9/ iGCSE Chem/2012s/Paper 6/ Q2 !
initial final

alcohol  [formula th?jri;n;;ﬁter temperature /°C thzri;n;rr;“lr?‘ter temperature/C te?g:ﬁéjm
30 =30

methanol |CH,OH ;25 —;25
20 20
430 40

ethanol  |C,H.OH ‘25 ‘35
420 30
430 =90

propanol (C,H.OH u—;% ‘—;45
120 J40
430 460

butanal  |C,H,OH N'25 "55
320 150

Patrick Brannac

www.SmashingScience.org

[4]

N

Page 16 of 70 SMASHING1 )



http://www.smashingscience.org/

(b) Plot the results obtained on the gnd and draw a straight line graph.

50

40

30

temperature
nse/°C

20

10

0 1 2 3 - 5

number of carbon atoms
in the alcohol formula

[4]

(¢) From your graph, work out the temperature rise expected if the experiment was repeated
using pentanol, C_.H, OH.
Show clearly on the grid how you obtained your answer.

Q# 10/ iGCSE Chem/2011s/Paper 6/
2 Hydrochlonc acid reacts with agueous sodium thiosulfate to form a precipitate, which makes

the solution turn cloudy.
The formation of the precipitate can be used to show how fast the reaction proceeds, using

the apparatus shown below.

&f}, eye

10cm?® of hydrochloric acid

conical flask ___

e printed sheet

g

T printed text

Patrick Brannac www.SmashingScience.org Page 17 of 70
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A student used this method to investigate the effect of changing the concentration of the
sodium thiosulfate solution on the speed of the reaction.

The student used different concentrations of sodium thiosulfate solution.

All other varniables were kept the same.

(a) Give two variables which were kept the same in the investigation.

-

The results of the expernments are shown plotted on the grid below.

0.20

0.12

speed of reaction
{arbitrary units

0.08

0.04 r

00 0.1 0.2 0.3

concentration of sodium thiosulfate in mol/dm?
(b) Draw a line of best fit on the grid. 1
(e) Suggest two reasons why not all of the points lie on the line of best fit.
(d) From your graph, deduce the speed of reaction when the concentration of sodium

thiosulfate is 0.075 mol/dm?. Show clearly on the graph how you worked out your
answer.

- [2]

(e) Explainwhy the speed of reaction increases when the concentration of sodium thiosulfate
IS Increased.

)
Patrick Brannac www.SmashingScience.org Page 18 of 70 SHA“SQHNQ "
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(f) Sketch onthe grid the line you would expect if the experiments were repeated at a higher
temperature. [1

Q# 11/ iGCSE Chem/2010/w/Paper 6/

3 A student carried out an experiment to investigate the speed of reaction between sodium
thiosulfate solution and dilute nitric acid.
Sulfur is formed during this reaction and the mixture turns cloudy.

Experiment 1
Using a measuring cylinder, 100 cm?® of sodium thiosulfate solution was poured into a

250 cm?® beaker. The beaker was placed on a cross drawn on a piece of paper. 20 cm? of dilute
nitric acid was added to the beaker and the timer started.

Vi

20cm? of dilute nitric acid

beaker

agueous sodium
thiosulfate

paper with cross
marked on it

The time until the cross could not be seen was taken. The time was recorded in the table.

Experiment 1 was repeated using different volumes of sodium thiosulfate as shown in the
table.

All experiments were camed out at 20°C.

Table of results

experiment " volume of sodium .| volume of water/cm? time for cross to
iosulfate solution/cm disappear/s
1 100 0 10
2 80 20 12
3 40 60 24
4 20 80 51
o 10 90 98

(a) Why was the total volume of solution kept constant?

(b) In Experiment 2, which is the last liquid to be added to the beaker?

Patrick Brannac www.SmashingScience.or Page 19 of 70 E. 3
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(e) (i} Flotthe results on the grid below. Draw a smooth line graph.

100

90

80

70

60

time/s 50

40

30

20

10

0 20 40 60 80 100

volume of sodium
thiosulfate solution/cm?

[4]

(i) Use your graph to work out the time taken for the cross to disappear when 55cm?®
of sodium thiosulfate solution and 45 cm® of water were used.
Indicate on the graph how you worked out your answer.

Patrick Brannac www.SmashingScience.org Page 20 of 70 SMASHING1 )
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(d) The experiments were repeated at 40°C. Suggest how the results would differ. Explain
YyOour answer.

Q# 12/ iGCSE Chem/2010s/Paper 6/
3  Thespeed of reaction between excess copper carbonate and dilute nitric acid was investigated

using the apparatus below.
The temperature of the nitric acid was 20°C.

S :

i
4

gas slyrringe

_
N

__~nitric acid

=T

copper carbonate

The volume of carbon dioxide produced was measured every minute for six minutes.

(a) Use the gas syringe diagrams to complete the table of results.

time/minutes as syringe diagram total volume of carbon
gas synng d dioxide produced/cm?
0
il
1 10 20 30 40 a0 i1
FITI'I'ITI'I'I'|'I'I'IT|'I'I'I'I'|'I'I‘I‘I‘I‘I1TI‘|‘I‘I‘ITI‘I‘I’
2 30 40 50 60 0 80 a0 100
i
3 30 40 50 60 70 80 90 100
4 30 40 50 60 0 80 a0 E
5 30 40 50 60 70 80 90 00
Patrick Brannac www.SmashingScience.org Page 21 of 70
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6 a0 40 50 60 70 80 80 100

(b) Plot the results on the grid below and draw a smooth line graph.

120

100

80

volume of
carbon dioxide G0
produced/cm?

40

20

0 1 2 3 4 5 4]
time/minutes

[4]

(¢) Which point appears to be inaccurate? Explain why.

2]

(d) Skeich on the grid, the graph you would expect if the experiment was repeated using
nitric acid at a temperature of 60°C. 2]

Patrick Brannac www.SmashingScience.org Page 22 of 70
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Q# 13/ iGCSE Chem/2010s/Paper 6/

6 Hydrated cobalt chloride crystals, CoCl, 6H,0, were heated in the apparatus shown below.

l‘ — W
]

(a) Indicate on the diagram, using an arrow, where heat is applied.

[1]
(b) The crystals change colourfrom . to ... [1]
{e) What is the purpose of the ice?
[1]
{d) Why is the tube open at point W?
Q# 14/ iGCSE Chem/2009/w/Paper 6/

6 Dilute hydrochloric acid was added to excess calcium carbonate in a beaker as shown.

__— cotton wool

The beaker was placed on a balance and the mass of the beaker and contents recorded
every minute.

The results are shown in the table.

mass of beaker| g, 4 178.0 1756 174.6 174.0 174.0

and contents/ g

time/min 0 1 2 3 4 5
Patrick Brannac www.SmashingScience.org Page 23 of 70
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(a) Flotthe results on the grid and draw a smooth line graph.

[5]
(b) Use your graph to determine the mass of the beaker and contents after 30 seconds.
Show clearly on your graph how you worked out your answer.
.......................................................................................................................................... [2]
(e) Why does the mass of the beaker and contents decrease?
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll [1]
(d) Suggest the purpose of the cotton wool.
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll [1]
(e) After how long did the reaction finish?
[1]

(f) A second experiment was carried out using hydrochloric acid at a lower temperature.
On the grid sketch a curve to show the expected results for this experiment.
Label this curve C. [2]

N

Patrick Brannac www.SmashingScience.org Page 24 of 70 SMASHING | !
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Q# 15/ iGCSE Chem/2009s/Paper 6/

4 A student investigated the effect of temperature on the speed of reaction between
hydrochloric acid and aqueous sodium thiosulfate. When these chemicals react they form a
precipitate, which makes the solution go cloudy. The formation of this precipitate can be
used to show how fast the reaction proceeds, using the set up shown below.

: gye

10 cm® of hydrochloric acid

conical flask

aqueous sodium thiosulfate

———— printed sheet

printed text

Five experiments were carried out.
Experiment 1

By using a measuring cylinder 50 cm* of aqueous sodium thiosulfate was poured into a
flask. The temperature of the solution was measured. The conical flask was placed on the
printed text.

10cm® of hydrochloric acid was added to the flask and the timer started. The time taken for
the printed text to disappear from view was recorded in the table. The final temperature of
the mixture was measured.

Experiment 2

50 cm® of agueous sodium thiosulfate was poured into a conical flask. The solution was
heated until the temperature was about 30 °C. The temperature of the solution was
measured.

10cm® of hydrochloric acid was added to the flask and Experiment 1 was repeated.

The final temperature of the liquid was measured.

Experiment 3

Experiment 2 was repeated but the sodium thiosulfate solution was heated to about 40 °C
before adding the hydrochloric acid.

The initial and final temperatures were measured.

Experiment 4

Experiment 2 was repeated but the sodium thiosulfate solution was heated to about 50 °C

before adding the hydrochloric acid.
The initial and final temperatures were measured.

Patrick Brannac www.SmashingScience.org Page 25 of 70
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Experiment 5

Experiment 2 was repeated but the sodium thiosulfate solution was heated to about 60 °C

before adding the hydrochloric acid.
The initial and final temperatures were measured.

Use the thermometer diagrams to record all of the initial and final temperatures in the table.

(a) Complete the table of results to show the average temperatures.

Table of results

- thermometer initial thermometer final average pl'tiiereedf?;xt
expernment diagram temef(r:ature diagram temp:fg:ture ternp;f {r:ature to disfappear
) ; ) c
430 430
1 25 ;25 130
120 120
140 440
2 135 135 79
130 130
145 45
3 140 140 55
135 135
195 455
4 150 150 33
145 das
160 460
5 155 355 26
150 150
[5]
Patrick Brannac www.SmashingScience.org Page 26 of 70 %

SMASHING] ) )


http://www.smashingscience.org/

(b) Plot the results obtained on the grid and draw a smooth line graph.

140
120
100
time for 80
printed
text to
disappear
/s
40
20
0
0 10 20 30 40 50 60 70

average temperature/°C

[4]
(c) (i) Inwhichexperiment was the speed of reaction greatest?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) Explain why the speed was greatest in this experiment.
[3]
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(d) Why was the same volume of sodium thiosulfate solution and the same volume of
hydrochloric acid used in each experiment?

.......................................................................................................................................... [1]
(e) (i) From your graph, deduce the time for the printed text to disappear if Experiment 2
was to be repeated at 70°C.
Show clearly on the grid how you worked out your answer.
[3]

(ii) Sketch on the grid the curve you would expect if all the experiments were repeated
using 50cm® of more concentrated sodium thiosulfate solution. [1]

(f) Explain one change that could be made to the experimental method to obtain more
accurate results.

change

explanation [2]

Q# 16/ iGCSE Chem/2008s/Paper 6/

6 The speed of reaction between excess magnesium and dilute hydrochloric acid was
investigated using the apparatus below.

gas syringe

__dilute hydrochloric acid

excess magnesium
The volume of hydrogen produced was measured every minute for six minutes.

(a) Use the gas syringe diagrams to complete the table.

Table of results

time/minutes gas syringe diagram volume of hydrogen/cm?
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TR AT AT
5 D 10 20 30| 40 50 60
l l L a
q D 10 20 30 40 50 60
' ' T
4 D 10 20 30 40 50 40
$'=
5 D 10 20 30 40 50 60
$'=
6 0 10 20 30 40 50 60
[4]

(b) Plot the results on the grid below. Draw a smooth line graph.

70

50

40

volume of
hydrogen/cm?

30

20

10

0 1 2 3 4 5 6
fime/minutes

et
A )
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(c) Why is the volume of gas given off the same at 5 minutes and 6 minutes?

(e) Sketch on the grid the graph you would expect if the experiment were repeated using
the same volume of acid which was half as concentrated. [2]

Q# 17/ iGCSE Chem/2007/w/Paper 6/

1 Hydrated copper sulphate crystals, CuS0,.5H;0 were heated in the apparatus shown
below.

= I

(a) Indicate on the diagram using arrows
(i) where the copper sulphate crystals are placed,
(ii) where heat is applied. [2]

(b) What is the purpose of the ice?

(c) The crystals changed colour from to [2]

Q# 18/ iGCSE Chem/2007/w/Paper 6/

6 Magnesium reacts with dilute sulphuric acid to form hydrogen gas. The speed of the
reaction was investigated using the apparatus below.

dilute——____ |~
sulphuric
acid

measuring
cylinder

water magnesium
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In an experiment 50 cm® of dilute sulphuric acid was added to a large piece of magnesium.
A student measured the total volume of gas produced at 2 minute intervals.

Use the measuring cylinder diagrams to complete the table.

measuring cylinder | total volume of

time/minutes collected / em?

o
o
@
g
3

&

@
G| & I

10

12 435

[3]
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(a) Plot the student’s results on the grd. Use the points to draw a smooth line graph.

50

40

30

total volume
of gas/cm?

20

10

0 2 4 4] 8 10 12
time/minutes

[3]

(b) (i) Atwhich time does the result appear to be inaccurate?

Q# 19/ iGCSE Chem/2007s/Paper 6/

6 Hydrogen peroxide breaks down to form oxygen.

The volume of oxygen given off can be measured using the apparatus below.

l_'l'“l ik i b L ) W
10 20 o 40 5 H:|
| \

gas syringe
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Solids W and X both catalyse the breakdown of hydrogen peroxide. The syringe diagrams

show the volume of oxygen formed every 20 seconds using these catalysts at 25°C.

time/s using catalyst W using catalyst X
0 i 10 20 30 40 I 10 20 30 40
AT FRRFFARTHAAT R AT
D 10 (20 30 40 D 10 20 50 40
B o]
D 10 20 30 40 D 10 20 30| 40
I o]
D 10 20 30 | 40 |D 10 20 30 | 40
60 —| —|
D 10 20 30 |40 |D 10 20 30 |40
i o
100 D 10 20 30 |40 |D 10 20 30 |40

(a) Use the gas syringe diagrams to complete the table.

time/s

volume of oxygen /em®

catalyst W

catalyst X

20

40

60

80

100

Patrick Brannac
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(b) Plot a graph to show each set of results. Clearly label the curves.

0 20 40 60 80 100
time/s
[6]
(e) Which solid is the better catalyst in this reaction? Give a reason for your choice.
solid
reason

e 4
\ .
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(d) Why is the final volume of oxygen the same in each experiment?

(e) Sketch a line on the grd to show the shape of the graph you would expect if the
reaction with catalyst X was repeated at 40°C. [2]

Q# 20/ iGCSE Chem/2007s/Paper 6/
4 A student investigated the reaction between sodium thiosulphate and potassium iodate.

Two experiments were carried out.

Experiment 1

A burette was filled up to the 0.0 cm® mark with sodium thiosulphate solution. By using a
measuring cylinder, 20 cm® of solution A of potassium iodate was placed into a conical
flask. Dilute sulphuric acid and potassium iodide were also added to the flask. The flask
was shaken to mix the contents and produce a red solution of iodine.

The sodium thiosulphate solution was added to the flask. When the contents of the flask
were yellow, 1 cm® of starch solution was added to the flask. Addition of sodium
thiosulphate to the flask was continued until the solution tumed colourless. Use the burette
diagram to record the final volume in the table and complete the column in the table of
results on page 6.

I|IIII|IIII|II
Ll
9=}

Cad
=]

{

S

Experiment 2

Experiment 1 was repeated using a different solution of potassium iodate, solution B. Use
the burette diagrams to record the volumes and complete the table on page 6.

8 | :—28

—9 —29

—10 —30
initial final
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Table of results

Burette readings/ cm®

Experiment 1 Experiment 2

final reading

initial reading 0.0 8.1

difference

[4]
(a) Suggest why the starch was used.

[1]

(b) (i) In which experiment was the greatest volume of sodium thiosulphate solution
used?

[1]

(ii) Compare the volumes of sodium thiosulphate solution used in Experiments 1 and

[1]

(ili) Suggest an explanation for the difference in the volumes.

[2]

Q# 21/ iGCSE Chem/2006/w/Paper 6/

3 An investigation into the reaction of calcium with water was carried out using the apparatus
below. The temperature of the water increased during the experiment.

I | T [ T | T | T |
20 40 60 80 100 cm?

reaction
mixture
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The volume of hydrogen collected at one minute intervals was measured. Use the
diagrams to record the volumes in the table.

time/ minutes syringe diagram volume of gas/cm?

LR AR LA A AN R AN AN AN

0 — 10 20 30 40 50 60 70 80 80

JIIII|||||||||||||||||||||||||||||||||||||||||

1 10 20 30 40 50 &0 70 80 90

JIIII|IIII|III||||||||||||||||||||||||||||||||

2 _l 10 20 30|40 50 o0 70 80 90

3 —| 10 20 30 40 50 ad ;U 80 90

TTTTTIT T[T IT T[T I T[T I [ IT T TI T [TT T T TITT

4 10 20 30 40 50 0 70 89 90

TTTTTIT T[T IT T[T I T[T I [T T[T T TTTT[TT 17T

5 10 20 30 40 50 60 70 80 PO
=

R L LSRN AL LA LA LN LN LR

6 10 20 30 40 50 &0 70 80 %0
=

[2]

war

(a) Plot the results on the grid. Join all of the results with a smooth curve.

100

a0

60
volume of

gas/cm®

40

20

0

a 1 2 3 4 5 6
fime/minutes
B g
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(b) What type of chemical reaction occurs when calcium reacts with cold water?

(e) (i) Use the graph to describe how the speed of this reaction changes during the six
minutes.

Q# 22/ iGCSE Chem/2006s/Paper 6/

4 A stedent inwestigates the speed of reaction when agueous hydrogen peroxide breaks
down using a catalyst, manganese(lV) oxide. The catalyst remains unchanged at the end

of the reaction.
The apparatus was =&t up as shown in the diagram.

rubber connector

— clamp

1+—— inverted
measuring
cylinder

20cm? hydrogen peroxide solution

Experiment 1

By using a measuring cylinder, 20 cm® of hydrogen peroxide solution was poured into a
conical flask. One spatula measure of manganese{[V) oxide was added to the flask, the
bung was gquickly put in the flask and the timer started.

The volume of gas collected in the measuring cylinder at 10 seconds, 20 seconds and 30
seconds was measuned.

The results are shown in the table below.
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time/s

=

i
=

measuring
cylinder
diagram

10

20

30

40

a0

S

5 &5 &

F |

P '"I””""'I"“""'I"""'”I"'] 3

10

20

30

40

a0

L
=
|

Y ad [ i
| [} [}

!

volume of gas
in measuring
cylinder/ cm?

=
(=]

3

[du]

5

Experiment 2

By using a measuring cylinder 15 cm” of hydrogen peroxide was poured into the conical
flask. The instructions were repeated exactly as given for Experiment 1, but 5 cm® of
distilled water was also added to the flask.

Use the diagrams to record your results in the table below.

time/s

=

=i
=

il
=

a3
=]

measuring
cylinder
diagram

10

20

40

-

10

20

30

40

al

"]

10

20

40

S

58 & 8

volume of gas
in measuring
cylinderfcm?
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Experiment 3

Experiment 1 was repeated using 10 cm® of hydrogen peroxide and 10 cm” of distiled
water. Record your results in the table.

time/s

‘ 3

|-
It
|

10 10 10

measuring 10
cylinder
diagram 20

20 20

“””I”'h&?”'l””“"I“'

30

volume of gas
in measuring
cylinder/cm?®

[2]

Experiment 4
Experiment 1 was repeated using 5cm” of hydmgen peroxide and 15cm’” of distiled water.

Record your results in the table.

time/s 0 10 20 30
= € | E | E T
measuring 10 % 10 % 10 ; 10E
cylinder = = = =
diagram 20 ; 20 ; 20 ; 20 ;
WE 08 30E WE
volume of gas
in measuring
cylinder/ cm?

[£]

g
YA
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(a) Plot your results on the grid for each Experiment. Draw 4 graphs and label each
clearly with the number of the Experiment.

G0
a0
40
volume of a0
gas/cm?
20
10
0 10 20 30
time/zeconds
[3]
(b) (i) Which Experiment has the fastest rate of reaction?
................................................................................................................................... [1]
[ii) Explain, in tems of particles, why this Experiment has the fastest rate.
[2]

[2]
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[ii) Suggest two improvwements to reduce the sources of rror in the Experiments.

[2]

[d} State a practical method you could use to prove that manganese(lV) oxide was a
catalyst in Experiment 1.

[2]

Qi 23/ iGCSE Chem/2005/w/Paper 6/

4 A student investigated the speed of reaction between aqueous hydrochloric acid and marble
chips (calcium carbonate).

The apparatus below was used.

S—

hydrochloric
acid (& — marble chip

5 test-tubes were put in a rack. To each test-tube was added 10 cm® of different solutions of
aqueous hydrochloric acid and a marble chip. The marble chips were the same size.

Experiment 1

By using a measuring cylinder 10 cm® of the solution P of aqueous hydrochloric acid was placed
in the first test-tube. A marble chip was added and the volume of gas collected after two minutes
was measured. Use the gas syringe diagram to record the volume.

1" 90" 2h 30 40 50 €0 70 80 ’\:IJ
—

Experiment 2

Experiment 1 was repeated using the solution Q of aqueous hydrochloric acid. Use the diagram
to record the volume of gas collected in the table.
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JIIII|IIII|I TITTIT T IT T (T I T T TTTITTIT]
10 20 30 40 50 60 70O 80 H:I

=

Experiments 3. 4 and 5

Experiment 1 was repeated using the solutions R, S and T of aqueous hydrochloric acid in
the third, fourth and fifth test-tubes.

Use the diagrams to record the volumes in the table.

Experiment 3
TTTTITTTTITITTIT I TIT I ettt
"0 20 50 fo %0 &0 70 80
=
Experiment 4
RN A L N LA RN AR LA RN AR
10 20 30 40 |50 60 70
=
Experiment 5
TP eI e e e
10 20 30 40 50 |60 70O
=
Table of results
Experiment solution of volume of gas collected/ cm®
hydrochloric acid
1 P
2 Q
3 R
4 S
5 T

[3]

Patrick Brannac www.SmashingScience.org Page 43 of 70



http://www.smashingscience.org/

(a) Plot your results on the grid. Draw a straight line graph.

60
50
et
30
20
1 2 3 = 5

Experiment number
[4]
(b) Which result appears inaccurate? Give a reason for your choice.
Experiment

reason [2]
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(d) How would the student know which of the reactants in the Experiment was in excess?

.......................................................................................................................................... 2]
(e) (i) State one possible source of error in the Experiments.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) Suggest one improvement to reduce this source of error in the Experiments.
[1]

Q# 24/ iGCSE Chem/2005s/Paper 6/

8 An aqueous solution of hydrogen peroxide decomposes very slowly to form oxygen. The
speed of decomposition can be increased by using a catalyst. Two possible catalysts are
the solids copper(IT) oxide and chromium(IIT) oxide.

Plan an investigation to find out which of these two oxides is the better catalyst for this
decomposition.

The space below can be used for a diagram.

YA
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Q# 25/ iGCSE Chem/2004/w/Paper 6/

2 The addition of calcium carbonate to excess dilute nitric acid produces carbon dioxide. The
volume of carbon dioxide given off at 20 second intervals was recorded and plotted on the
grid.

140

120 ¥

100

80

volume
of carbon
dioxide / cm®

60

40

20

0 20 40 60 80 100 120

fime/seconds

(a) Draw a smooth line graph on the grid. [1]

(b) Circle the result which appears to be incorrect? Why have you selected this result?
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Q# 26/ iGCSE Chem/2004s/Paper 6/

7 Describe a chemical test to distinguish between each of the following pairs of substances.
An example is given.

potassium chloride and potassium iodide
test: add aqueous lead(II) nitrate
result: potassium chloride gives a white precipitate, potassium iodide gives a yellow
precipitate
(a) water and ethanol
test

result with water

result with ethanol [2]

Q# 27/ iGCSE Chem/2004s/Paper 6/
8 Is manganese(lV) oxide a catalyst?

A catalyst is a substance that speeds up a chemical reaction and remains unchanged.
Hydrogen peroxide, H;O; breaks down to form oxygen. This reaction is very slow without a
catalyst. Describe an experiment to show that manganese(IV) oxide is a catalyst for this
reaction.
You are provided with the following items.

Hydrogen peroxide solution

Manganese(1V) oxide

Measuring cylinder

Balance

Beaker

Filtration apparatus

Splints/Bunsen burner

Distilled water

(6]
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Q# 28/ iGCSE Chem/2003/w/Paper 6/

3 A student investigated the speed of reaction between aqueous potassium bromate and
potassium iodide solution.

A burette was filled up to the 0.0 cm? mark with aqueous potassium iodide.

To each of 5 test-tubes was added 6 cm? of aqueous potassium iodide to be used in the 5
following experiments.

Experiment 1
By using a measuring cylinder 12cm? of aqueous potassium bromate was poured into a
small beaker. To this solution was added 4 cm?® of water, 2cm? of hydrochloric acid, 5 cm? of
starch solution and 1 cm? of sodium thiosulphate solution.
The beaker was placed on a cross drawn on a piece of paper.
From one of the test-tubes 6cm?® of aqueous potassium iodide was added to the mixture in
the beaker and the timer started. A dark blue colour formed. The timer was stopped when
the cross on the paper could not be seen.
Use the stop clock diagram to record the time in the table.
Experiment 2
By using a measuring cylinder 10 cm® of potassium bromate solution was poured into a beaker.
The instructions were repeated exactly as given for Experiment 1, but 6 cm? of water was added
to the beaker.
Use the diagram to record the time in the table.

Experiments 3, 4 and 5

Experiment 1 was repeated using the volumes of aqueous potassium bromate and water
specified in the table of results. Record the times in the table.

Table of results

Experiment volume clock diagram time/s

potassium minutes 0 seconds
bromate/cm?® | water/cm? '

30
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minutes 0 seconds
7
0
2 10 3]
3 8 8
4 & 10
5 4 i2

Patrick Brannac

www.SmashingScience.org

Page 49 of 70

[3]



http://www.smashingscience.org/

(a) Plot the results on the grid. Draw a smooth line graph.

12

10

volume of
potassium bromate 6
/em®

0 20 40 60 80 100
time/s 4]

(b) From your graph estimate the time of the reaction if Experiment 1 was repeated using
5cm? of potassium bromate and 11 cm? of water.

Show clearly on your graph how you worked out your answers. [3]

(e) (i) Which experiment is the quickest?

(i) Explain why this experiment is the quickest.

.[3]
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(d) (i) State two possible sources of error in the experiments.

(ii) Suggest two improvements to reduce the sources of error in the experiments.

Q# 29/ iGCSE Chem/2003s/Paper 6/

2 A student carried out an experiment to investigate the speed of the reaction between sodium
thiosulphate and dilute hydrochloric acid.

Na,;S;04 + 2HCl —— 2NaCl + S + H.0 + 50,
Experiment 1
By using a measuring cylinder, 50cm? of sodium thiosulphate solution was poured into a

100 cm?3 beaker. The beaker was placed on a cross drawn on a piece of paper. 10cm? of
hydrochloric acid was added to the beaker and the timer started.

—— 10em® of hydrochloric acid

.

- aqueous sodium

/ thiosulphate

paper with cross
/ >< / markedon it

beaker —
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Experiments 2, 3, 4 and 5

Experiment 1 was repeated using different volumes of sodium thiosulphate as shown in the
table. All experiments were carried out at 25 °C.

Table of results
Experiment \ftﬁ!ume of sodium volume of timg for cross to
iosulphate/cm3 water/cm? disappear/s
1 50 0 45
2 40 10 60
3 30 20 80
4 20 30 130
> 10 40 255

(a) Why does the cross on the paper disappear?

..[2]

(b) Why was the total volume of solution kept constant?

1]

(¢) In which order should the water, hydrochloric acid and sodium thiosulphate solution be
added to the beaker?

E=T=T o0 Lo [

Patrick Brannac www.SmashingScience.org Page 52 of 70



http://www.smashingscience.org/

(d) (i) Plotthe results on the grid below. Draw a smooth line graph and label it 25°C. [5]

50

40

30

volume of sodium
thiosulphate/cm?

20

10

0 50 100 150 200 250 300
time/s

(ii) Sketch on the grid the graph you would expect if the experiments were repeated at
50°C. Label this graph. [2]
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(e) The experiments were repeated using a 250 cm? beaker instead of a 100 cm? beaker.

Suggest how the results would differ. Explain your answer.

2]

Q# 30/ iGCSE Chem/2003s/Paper 6/
5 An experiment was carried out using the apparatus below.

rubber connector

reaction
mixture

By using a measuring cylinder, 20cm? of hydrogen peroxide was placed in the flask and
0.8 g of the catalyst, manganese(IV) oxide was added. The bung was replaced and the gas
collected was measured at 1 minute intervals. The results were plotted on the grid
(opposite).

(a) (i) Draw a smooth line graph on the grid. [1]

(ii) Which result appears to be inaccurate? Why have you chosen this result?

2]

(b) What mass of manganese(IV) oxide would remain at the end of the experiment?

-]

(c) What would be the effect of using a rubber connector with a hole in it?
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160

140

120

100

volume of

gas/cm?

80

60

40

20

1 2 3 4 5 6
time/minutes
Q# 31/ iGCSE Chem/2002/w/Paper 6/

3  Dilute nitric acid was added to a large amount of magnesium carbonate in a conical flask as
shown.

cotton wool

nitric acid

magnesium carbonate

balance
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The flask was placed on a balance and the mass of the flask and contents recorded every
minute. The results are shown in the table.

time/min 0 1 2 3 4 5 (5]

mass of flaskand | »g00 | 257.9 | 256.8 | 2566 | 2558 | 2556 | 25556

contents/g
(a) Plot the results on the grid and draw a smooth line graph. [3]
260
259
258
mass of
flask and 257
contents/g
256
255

0 1 2 3 4 5 (3]
time/mins

(b) Which result appears to be inaccurate? Why have you selected this result?

Patrick Brannac www.SmashingScience.org Page 56 of 70



http://www.smashingscience.org/

(e) At what time did the reaction finish?

L[]

(f) On the grid, sketch the graph you would expect if the experiment were repeated using
nitric acid at a higher temperature. [2]
Q# 32/ iGCSE Chem/2002s/Paper 6/
3 The apparatus below was used to investigate the speed of the reaction between an excess
of dilute sulphuric acid and 4 cm of magnesium ribbon.

test tube

magnesium —{———\)

_._} excess dilute
sulphuric acid
(a) (i) Whatis the purpose of the test-tube?
1]
(ii)) What is the purpose of the gas syringe?
1]
(b) How was the reaction started?
1]
(c) What does an excess of sulphuric acid mean?
1]

The reaction produced hydrogen. The results obtained are shown in the table.

Time/minutes 0 i 2 3 4 5 (3]

Volume of hydrogen fem? | 0 28 | 42 | 64 | 76 | 80 | 8O
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(d) Plot the results on the grid below and draw a smooth line graph.

80
60
volume of
hydrogen/cm?

40
20

0

0 1 2 3 4 5] (5]

time/minutes

[3]

(e) Which result appears to be incorrect? Why have you selected this result?

2]

(f) From the graph work out the volume of hydrogen produced after 30 seconds. Indicate
clearly on the grid how you used the graph.

2]

(g) Sketch on the grid the graph you would expect if the experiment were repeated using
2cm of magnesium. Label this graph M. 1]
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Mark Scheme iG Chem 7 EQ P6 15w to 01w 353marks

Q# 1/ iGCSE Chem/2015/w/Paper 62/

Question

Answer

Marks

Guidance

Ha)

all temperatures correctly recorded: 23, 36, 47, 58, 70, 79

6 correct =3
5 correct = 2
4 correct =1
3 or fewer correct= 0

3(b)

all points correctly plotted: 23, 36, 47, 58, 70, 79
6 correct =2
5 correct =1
4 correct =0

smooth curve,

3(c)

third point/at 47 °C or 99s;
not on smooth line/ curve;

3d)

118,
seconds/sec/s,
indication on the graph;

3(e)()

(it) increases / higher the temperature faster reaction;

- e | - -

I: references to time (rather than rate)

Question

Answer

Marks

Guidance

3(e) (i)

particles have more energy/ move faster,
more (chance of/successful) collisions;

3(f)0)

slower reaction /longer time;
smaller surface area;

3(N(ii)

sketch above the curve nol touching the original atany point;

A: curve above but touching the anomalous point

g)

to prevent escape of /splash of acid,
to allow carbon diaxide/ gas to escape,

[ S I PO N

R: prevent spillages

Q# 2/ iGCSE Chem/2015s/Paper 6/

Question Answer

Marks Guidance

6

step 1

add copper oxide or catalyst to hydrogen peroxide;

measure volume of gas/mass loss/collect gas/count bubbles;
over time,

known volume of hydrogen peroxide;

compare to hydrogen peroxide on its own,

test gas with glowing splint;

splint relights;

step 2

filter copper(ll) axide,

dry;

weigh,

compare to original mass,

OR

filter (copper(ll) oxide)/ evaporate to dryness;
add to hydrogen peroxide,

measure rate of reaction;

compare to first experiment,

max 8

Q# 3/ iGCSE Chem/2015march/Paper 6/

2 (a)

Table of results

volume boxes completed correctly (3),
all 7 correct (3)

6 correct (2)

5 correct (1)

4 or fewer correct (0)

0,45,48,72,74,75, 75
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(b) points plotted correctly, including origin (3),
all 7 correct (3)
6 correct (2)
5 correct (1)
4 or fewer correct (0)

Smooth line graph(1) [4]

(c) (i) point at2 min/3™ point/48cm® (1)

off curve (1) [2]

(i) reading from graph, 62-64 (cm®) (1)

indication (1) [2]

(d) curve to left of original (1)

to same level (1) [2]
Q# 4/ iGCSE Chem/2014/w/Paper 6/
2 (a) smooth curve missing anomalous point (1) [1]

(b) composition of mixture
double volume / 100 cm® of hydrogen peroxide (1)
more than 1 g of manganese(IV) oxide / powdered (1) [2]
ignore: references to water
note: double the concentration is valid for (2)

explanation

double volume of gas (1)

faster reaction (1) [2]
(c) catalyst/ increase the rate of the reaction (1) [1]

(d) sketch graph less steep than original for Experiment 1 (1)
to same level (1) [2]
Q# 5/ iGCSE Chem/2014s/Paper 6/

3 (a) volumes of hydrogen completed correctly (3)
0, 8, 34, 42, 46, 48, 48 [3]
guidance: 7 correct (3); 6 correct (2); 5 correct (1); 4 or fewer correct (0)

(b) points plotted correctly including origin (3)
guidance: 7 correct (3); 6 correct (2); 5 correct (1); 4 or fewer correct (0)

smooth curve missing anomalous point (1) [4]
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(c) (i) pointat 5cm®/8cm®H,/ second point (1) [1]

(ii) leak /loss / escape of gas or wrong amount / too little HC / or zinc (1) [1]
allow: syringe sticking

(iii) reading from graph (1) £ half small square

indication on graph (1) 2]

(d) excess acid (1)
all zinc reacted (1) [2]
allow: used up

(e) sketch curve identical (2)

different curve levelling out at 48 cm® (1) [2]
note: must be some indication of a second curve

Q# 6/ iGCSE Chem/2013/w/Paper 6/

5 (a) volumes completed correctly (4), —~1 each incorrect [4]

time /s catalyst R catalyst S

0 0 0

30 23 16

60 34 36

90 59 51

120 66 63

150 71 69

180 72 72
(b) points plotted correctly (3) smooth curves (2) labels (1) [6]
(c) result at 60s/ volume 34 / third result (1) [1]
(d) R (1) rate faster (1) [2]
(e) sketch to left of R graph / steeper (1) to same level (1) [2]

Q# 7/ iGCSE Chem/2013/w/Paper 6/
6 mass of silica gel (1)
heat in oven > 100°C (1)
for specified realistic time / until turns blue (1)
reweigh (1) record (1)
heat in oven again to check constant mass / indication of colour change (1)
calculation (1) max [6]
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Q# 8/ iGCSE Chem/2012/w/Paper 6/
4 (a) Table of resulis for Experiments [5]

all initial temperature boxes completed comectly (2)
25 MN 47 62 T2

all final temperature boxes completed comectly (2)
23 7 39 42 48

average temperatures completed correctly (1)

24 34 43 52 &0

(b) points plotted comectly (4) [2]

smooth ling graph (1)

(c) value from graph at 72°C (1) = 30-35s [2]
extrapolation shown on grid (1)

(d) as an indicator owtte/check iodine present (1) 1]

(e) (i) experiment5 (1) [11
(i) highest temperature (1) [2]

particles have more energy/more collisions'move faster (1)

() time longer/more/increase (1) 2]
speed slower/decrease (1)
(@) mone accurate (1) [1]

Q#9/ iGCSE Chem/2012s/Paper 6/

2 (a) thermometer readings cormect (3), =1 for any incomect
methanal 25 2B 3
ethanol 26 39 13
propancsl 23 46 23
butanol 24 BB 34
temperature rises comect (1) 41

(b) points plotted correctly +1/2 small sguare (3)
straight line drawn with a ruler (1) 4

() value from graph (1) unit (1) 44°C
extrapolation shown on grid (1) [3]
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Q# 10/ iGCSE Chem/2011s/Paper 6/

2

{a) any two variables max 2
« wolume
« concentration of acid allow amount
« wolume of sodium thiosulfatetotal wolume of solution
« temperatune
« printed sheet
+ same size flask
ignore reference to pressure/catalyst/surface areaflight

miax [2]

(b} straight line drawn with a ruler, missing anomalous point but touching all other points (1)

not multiple lines

{e) anytwo sensible emors that could be from same category max 2

gualified measurement error  e.g. volume
gualified timing error

recording error

plotting ernor

temperature varnation

contamination from previous experiment
not systematic error

(d} 0.056-=0.064 range (1) indication on graph (1)

(&) more particles/partices closer together (1) more collisions (1)

(f sketch straight line to the LEFT of the original (1)

Q# 11/ iGCSE Chem/2010/w/Paper 6/

3

(a) idea of fairtest / only one variable

(b) nitric acid

(e} (i) points plotted (3}, =1 for each incorrect
smooth curve (1)

(iiy walue from graph 18 (1) indication on graph (1)

{d) timeswould be less/ reaction guicker (1)
particles have more energy / increased collisions (1)

Q# 12/ iGCSE Chem/2010s/Paper 6/

3 (a) wolumes completed cormedly
0 &0 68, 95 98 99 100 =1 for each incorrect
(b} points plotted correcthy (3) =1 for each incorrect
smooth curve (1)
Patrick Brannac www.SmashingScience.org
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(e} point at 2 minutes (1) off curve owtte (1) [2]

(d) steeper curve (1)

levels out at same volume (1) [2)
Q# 13/ iGCSE Chem/2010s/Paper 6/
6 (a) amow must be undemeath solid in tube (1) [1]
{b) redipink to  blue (1) [1]
(e} tocoollcondense (the water/steam) (1) [1]
(d) pressure would build up/air or gases needs to escape owtte (1) 1

Qi 14/ iGCSE Chem/2009/w/Paper 6/
& [a) points plotted cormectly (2) - 1 for any incorrect
smooth curve (1) suitable scale (1) axes labelled (units not essential) (1) [5]
accept plot of loss in mass against time

{b) from graph, 180g (ignomre no units} (1)

indication on graph (1) [2]

(e) gas given off [1]
(d) toprevent loss of acid

not loss of water or steam [1]

(e) 4 minutes [1]

I} sketched curve above original (1)
levelling out at 174 5 or heading towards it (1) [Z]

Qi 15/
4 (a) Table of results

initial temperature boxes completed comectly (2) 24 33
final temperature boxes correctly completed (2) 24

B S
%2
CHE A

average temperature boxes cormectly completed (1) 24 32 49 [5]
(b} 5 points correctly plotted (3), =1 for any incorrect
smoaoth line graph (1) [4]
{e) (i) experimentS (1) [1]
{iiy more energy owtte (1) particles move faster (1) more kinetic energy = 2
more collisions (1) [3]
(d) idea of a fair test/to compare effect of changing the temperature (1) [1

(e} (i} value from graph appros 20 (1) wnit (1)
extrapolation shown (1)

(i} curve sketched on grid below original curve (1)
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(f} change e.g. use of data logger colourimeter (1) or use of lagging/insulation
/repeat experiments or more values/use a burette or pipette

explanation e.g. timing of reaction more accurate (1) to reduce heat losses
laverage readings for times/volumes more accurate [2]

Q# 16/ iGCSE Chem/2008s/Paper 6/
6 (a) Table of resulis

volumes correctly completed (4), -1 for each incorrect

0, 18, 34, 42, 59, 63, 63 [4]

(a) points plotted correctly (3), -1 for each incorrect

smooth line curve (1) [4]
(c) reaction finished/all acid used up (1) [1]
(d) point at 3 minutes/at 42 cm® (1) does not fit curve owtte (1) [2]
(e) sketch line below plotted curve (1) levels off around 30 cm® (1) [2]

Q# 17/ iGCSE Chem/2007/w/Paper 6/
1 (a) (i) comectindication for crystals (1)

(ii} comectindication of heat (1) no labels but correct position masx 1 [2]
[b) tocool'condense the waterigasliguid (1) [1]
(e} bilue (1) to white/grey (1) [2]

Q# 18/ iGCSE Chem/2007/w/Paper 6/
6 wvolumes correctly completed

time/minutes volume/cm®

0 0
2 18
4 a0
2] 33
8 47

10 45

12 46 3

(a) All points plotted comectly (2)
=1 for any incorrect

smooth ling graph (1) [3]
(b) (i) at6 minutes (1) [1]
(i) 37/3Bcm®(1)
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Q# 19/ iGCSE Chem/2007s/Paper 6/
6 table correctly completed

catalyst W catalyst X
0 0
16 29
32 34
36 36
37 37
37 37
all correct (3) | -1 each incomect
(b) graph

choice of suitable scale for y-axis (1)
all points comrectly plotted (3)
smooth curves (1)  labelled (1)

(c) solid X (1)
faster reaction / more gas given off at 2040 s (1)

(d) same volume of hydrogen peroxide used in both experiments (1)

(e) line sketched on grid with steeper slope than for catalyst X at 25°C (1)
levelling out at same level (1)

Q# 20/ iGCSE Chem/2007s/Paper 6/
4  Table of results

Experiment 1
final reading box comectly completed, 392 (1)

Experiment 2
final reading box comectly completed (1)
differences completed comectly, 39.2 (1) and 20.6 (1)

(a) as an indicator owtte

(b) (i) Experiment1 (1)
(i) more in Experiment 1/ greater volume (1)

(iii) solution A more concentrated / stronger than B (1) approx =2 (1)
Q# 21/ iGCSE Chem/2006/w/Paper 6/
3 table of results
all volumes correct (2) 0, 9, 35, 62, 81, BB, B9
=1 for any incomact
(a} graph
points (2) S-shaped curve joining all points(1)
(b} exothemic/displaceme ntioxidationredox( 1)
(c}y (i) slow at start’speeds up/slows down at end max 2
(i} surface dirty owtte at start/then dean'calcium being used upAwarms up
max 2
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Q# 22/ iGCSE Chem/2006s/Paper 6/
4  Volumes from cylinder diagrams

Experment 2
0 16 31 39 all correct (2) [2]
=1 for any incomect

Experiment 3

0 9 17 21 all correct (2) 2]
Experiment 4

061114 all correct (2) 21

(a) Graph. All points plotted correctly (3). -1 for each incomect

smooth curves (1), labels (1) [51
(b) (i) Experiment1 (1) [1]
(iiy Most concentrated solution (1), more collisions (1) [2]

() (i) Two errors|(2)
e.g. amount of catalysttiming/wolume of solution 21
(ii) Two improvements (2)
&.g. measure mass of catalyst/use burette or pipette/data logging 21

(d) Fiter(1}, same mass of catalyst before and after (1 )/repeat experment and compane
volumes of gas collected 21

Q# 23/ iGCSE Chem/2005/w/Paper 6/
4 Table of results:

volumes of gas correctly completed (21, 24, 39, 47 and 56)
- 1 for each incorrect [3]

(a) points correctly plotted in graph (3), - 1 for each incorrect

straight line (1) [4]
(b) experment 2 (1)

not on line (1) [2]
(c) (i) experiment 5 (1)

(ii) strongest/more concentrated acid (1)

more collisions (1) [3]

id) marble chip visible (1)

acid used up (1)
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(e) (i) e.9. size of chips different/starting the timer [11

(i) measure mass of chipsftime individual expenments [11

Q# 24/ iGCSE Chem/2005s/Paper 6/
B same amount'measued wolume of peroxide (1)

add known mass of metal oxide (1)
time (1) measure volume of oxygen (1)
repeat with other oxide (1) compara’conclusion (1) [6]

e thecsd il not weork = 0
Qi 25/ iGCSE Chem/2004/w/Paper 6/

2 (a) smooth line/curve (1) (1)
(b) result at 60s (1) not on curve or similar (1) (2)
[e) calcium carbonate is being used up/acid gets more dilute (1) (1)
Q# 26/ iGCSE Chem/2004s/Paper 6/
7 [a) Anhydrous copper sulphate/cobalt chloride 1
Goes blua/pink in water, no change for ethanol 1 [2]
Q# 27/ iGCSE Chem/2004s/Paper 6/
B8 Add known mass of manganese oxide 1
To (measured volume of) hydrogen peroxide 1
Bubbles 1
Test gas with glowing splint 1
Result 1
Filter 1
Diry solid 1
Reweigh and compane 1
(max &) [E]
Q# 28/ iGCSE Chem/2003/w/Paper 6/
3 Table. Times read correctly:
ds (1)
Bs (1)
14s (1)
| 30s (1) |
825 (1) 5
{a) | Points plotted comactly (3) (-1 for each incorrect)
Smooth line graph (1) )
(b) Read from graph — should be = 48 (1) 5 (1) 2
Indication on grash (1) 1
{e) (i} | Experiment 1 {1) 1
(il) | Greatest concenrationfamount of bromate (1)
Therefore maore collisions (1)
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(d) (1)

| Two emrors.

| e.g. use of m cylinder inaccurate {1)use of timer (1)/detecting when

- cross not visible

(i) ' Improvemeants:

&.g. use of buretie (1)/use of computer data logging (1)/use of
colourimeter (1) insulate repeat and average

Q# 29/ iGCSE Chem/2003s/Paper 6/

2 (a)

(B)
(c)
(d) (i)

(i)

Q# 30/ iGCSE Chem/2003s/Paper 6/

5 (&) (i)
(i)

(B)
(c)

Q# 31/ iGCSE Chem/2002/w/Paper 6/

because preciptate formed/goes doudy (1)
sulphur {1 )turbid

reference to fair test/'comparison/same depth

sodium thiosulphatefwater 1%/2™ acid, last

all points correct (3}, -1 for any incomect

smooth line (1)

label (1)

line lower down (1)
does not touch other line (1)

times would be longer (1) because solution more spread out/refemrsnce to
surface area’depth (1)

amooth line graph
result at 5 minutes (1)
not on curve (1 ¥gas escapes, gone down

0Bg

reference to leakiloss of gas (1)
- wolumes lower (1)

3

&)

(b

(c)
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