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CIE iGCSE Chemistry Syllabus Details

(syllabus code 0620)

The core material is examined in all three exam papers (papers 1,3 and 6) and is intended to assess
understanding up to a grade C level. From 2016, the Supplement material is examined in all three papers,
however, before 2016 papers 1 and 6 did not contain any Supplement material. If the number of marks that
can be awarded above a C grade will remain the same, in practice this means that:

1. Paper 3 will contain fewer Supplement marks, so more core marks so will be easier (if you can answer
the Paper 3 questions from before 2016 then you will be fine)

2. Papers 1 and 3 will contain Supplement marks, unlike in all papers before 2016, so will assess material
they have not done before, so will be harder because of the questions and as there are no previous
guestions to practice on, will be harder because of the newness.

Material that is new or changed in 2016 is highlighted with BLACK LINES next to it.

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 Supplement

e Describe and explain the effect of concentration, e Devise and evaluate a suitable method
particle size, catalysts (including enzymes) and for investigating the effect of a given
temperature on the rate of reactions variable on the rate of a reaction

e Describe the application of the above factors to the
danger of explosive combustion with fine powders
(e.g. flour mills) and gases (e.g. methane in mines)

e Demonstrate knowledge and understanding of a ¢ Describe and explain the effects of
practical method for investigating the rate of a reaction temperature and concentration in terms
involving gas evolution of collisions between reacting particles

 Interpret data obtained from experiments concerned (An increase in temperature causes an
with rate of reaction increase in collision rate and more of

the colliding molecules have sufficient
energy (activation energy) 1o react
whereas an increase in concentiration
only causes an increase in collision rate.)

Note: Candidates should be encouraged to use the term
rate rather than speed.

cont.
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7.2 Rate (speed) of reaction continued

¢ Describe and explain the role of light in
photochemical reactions and the effect
of light on the rate of these reactions
(This should be linked to section 14.4.)

e Describe the use of silver salts
in photography as a process of
reduction of silver ions to silver;
and photosynthesis as the reaction
between carbon dioxide and water in
the presence of chlorophyll and sunlight
(energy) to produce glucose and oxygen

7.3 Reversible reactions

Core Supplement
e Understand that some chemical reactions can be * Predict the effect of changing the
reversed by changing the reaction conditions conditions (concentration, temperature
{Limited to the effects of heat and water on hydrated and pressure) on other reversible
and anhydrous copper(ll) sulfate and cobalt(ll) reactions
chloride.) (Concept of equilibrium is not required.) e Demonstrate knowledge and
understanding of the concept of
equilibrium
7.4 Redox
Core Supplement
¢ Define oxidation and reduction in terms of oxygen e Define redox in terms of electron
loss/gain. (Oxidation state limited to its use to transfer
name ions, e.g. iron(II), iron(III), copper(IT), e Identify redox reactions by changes
manganate(VII).) in oxidation state and by the colour

changes involved when using acidified
potassium manganate(VII), and
potassium iodide. (Recall of equations
involving KMnO, 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.

* |dentify oxidising agents and reducing
agents from simple equations
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Q# 1/ iGCSE Chemistry/2015/w/Paper 31/
7 The rate of a photochemical reaction is affected by light.

(a) The decomposition of silver bromide is the basis of film photography. This is a redox reaction.

2AgBr — 2Ag + Br,
cream black

step1 2Br- — Br, + 2e-
step2 AgQ' + e — Ag

(i) Which step is reduction? Explain your answer.

(b) A piece of white paper was coated with silver bromide and exposed to the light. Sections of the
paper were covered as shown in the diagram.

paper coated with
silver bromide
not covered —]
"‘--\.._‘_‘_‘_‘H
covered with

thin paper |

covered with —_|
thick card |~

Predict the appearance of the different sections of the paper after exposure to the light and the
removal of the card. Explain your predictions.
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(c) Photosynthesis is another example of a photochemical reaction. Green plants can make simple
carbohydrates, such as glucose. These can polymerise to make more complex carbohydrates,
such as starch.

(i) Wwrite a word equation for photosynthesis.

(i) Name the substance which is responsible for the colour in green plants and is essential for
photosynthesis.

Q# 2/ iGCSE Chemistry/2015/s/Paper 31/
3 (a) The reactions between metals and acids are redox reactions.

Zn + 2H* - Zn¥ + H,

{i) Which change in the above reaction is oxidation, Zn to Zn** or 2H* to H,? Give a reason
for your choice.

- [2

(i) Which reactant in the above reaction is the oxidising agent? Give a reason for your choice.

- I21

(b) The rate of reaction between a metal and an acid can be investigated using the apparatus

shown below.
_|—| Eq 40 B0 80 100 H
\

gas syringe

hydrochloric acid

zinc foil
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A piece of zinc foil was added to 50 cm?® of hydrochloric acid, of concentration 2.0mol/dm?. The
acid was in excess. The hydrogen evolved was collected in the gas syringe and its volume
measured every minute. The results were plotted and labelled as graph 1.

graph 2 (with copper)

graph 1
volume

time

The experiment was repeated to show that the reaction between zinc metal and hydrochloric
acid is catalysed by copper. A small volume of aqueous copper(Il) chloride was added to the
acid before the zinc was added. The results of this experiment were plotted on the same grid
and labelled as graph 2.

(i) Explain why the reaction mixture in the second experiment contains copper metal. Include
an equation in your explanation.

Q# 3/ iGCSE Chemistry/2013/s/Paper 31/

3 A small piece of marble, CaCO,, was added to 5.0cm?® of hydrochloric acid, concentration
1.0mol/dm?, at 25°C. The time taken for the reaction to stop was measured. The expenment

was repeated using 5.0 cm® of different solutions of acids. The acid was in excess in all of the
experiments.

Typical results are given in the table.

expenment temperature /°C acid solution time/min
1 25 hydrochloric acid 1.0 mol/dm? 3
2 25 hydrochloric acid 0.5 mol/dm? 7
3 25 ethanoic acid 1.0mol/dm? 10
4 15 hydrochloric acid 1.0 mol/dm? 8
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(a) (i) Explain why it is important that the pieces of marble are the same size and the same
shape.

(ii) How would you know when the reaction had stopped?

M

(c¢) (i) Explain why the reaction in experiment 1 is faster than the reaction in expenment 2.

e

{ii) The acids used for experiment 1 and experiment 3 have the same concentration.
Explain why experiment 3 is slower than experiment 1.

- 12

(iii) Explain in terms of collisions between reacting particles why experiment 4 is slower
than experiment 1.

Q# 4/ iGCSE Chemistry/2015/s/Paper 31/
(e) lodine reacts with chlorine to form a dark brown liquid, iodine monochloride.

chlorine
(1 supplied

crystals
\gz/.—of iodine

L(s) + CL(qg) — 2ICLl)

dark brown
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When more chlorine is added and the tube is sealed, a reversible reaction occurs and the
reaction comes to equilibrium.

ICI(l) + Clg) = ICLy(s)

dark brown yellow

(i) Give another example of a reversible reaction.

(d) Chlorine is removed from the tube and a new equilibrium is formed.

Explain why there is less of the yellow solid and more dark brown liquid in the new equilibrium
mixture.

- [2]

(e) Asealedtube containing the equilibrium mixture is placed in ice-cold water. There is an increase
in the amount of yellow solid in the equilibrium mixture.

What can you deduce about the forward reaction in this equilibrium?
ICI{l} + Cl,(g) = ICIy(s)

Explain your deduction.

- [3]
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Q# 5/ iGCSE Chemistry/2010/s/Paper 31/ Q4
(b) The only difference in the two experiments was the method used to hold down the
magnesium. The results are shown below.

magnesium held
& down by copper

volume
of H,/cm? magnesium held
down by plastic
0 &=
0 time/s

(i) Inwhich experiment did the magnesium react faster?

M
(ii) Suggest a reason why the experiment chosen in (i) had the faster rate.

-

(c) The experiment was repeated using 1.0 mol/dm?® propanoic acid instead of 1.0 mol/dm?
hydrochloric acid. Propanoic acid is a weak acid.

(i) How would the graph for propanocic acid differ from the graph for hydrochloric
acid?

- [1]

{ii) How would the graph for propanoic acid be the same as the graph for hydrochloric
acid?

-1

(d) Give two factors which would alter the rate of this reaction.
For each factor explain why it alters the rate.

TR O e

X AN A N

L= [ o |

X AN A N
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Q# 6/ iGCSE Chemistry/2007/w/Paper 3/

7 (a) A small piece of marble, calcium carbonate, was added to 5(:”13 of hydrochloric acid at
25°C. The time taken for the reaction to stop was measured.

CaCOs(s) + 2HCIllaq) — CaCL(aqg) + COz(g) + HO(l)

Similar experiments were performed always using 5 cm® of hydrochlaric acid.

number of concentration of acid
experiment pieces of . 3 temperature/°C time/min
in mol /dm
marble
1 1 1.00 25 3
2 1 0.50 25 7
1 piece
3 crushed 1.00 25 1
4 1 1.00 35 2

Explain each of the following in terms of collisions between reacting particles.

(i) Why is the rate in experment 2 slower than in experiment 17

(ii) Why is the rate in experment 3 faster than in experiment 17
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]

(iii) Why is the rate in experiment 4 faster than in experiment 17
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
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(b) An alternative method of measuring the rate of this reaction would be to measure the
volume of carbon dioxide produced at regular intervals.

(i) Sketch this graph

A

volume

Y

time

[2]
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Q# 7/ iGCSE Chemistry/2004/w/Paper 3/
3 The simplest alcohol is methanaol.

I:a:l It is manufactured I:‘.l'_f the rullnwing reversible reaction.
CO (g) + 2H, (g) = CH-OH (g)
300°C
30atm

(i) Reversible reactions can come to equilibrium. Explain the term equilibrium.

(ii) At 400°C, the percentage of methanol in the equilibrium mixture is lower than at
300°C. Suggest an explanation.

[]

(iii) Suggest two advantages of using high pressure for this reaction.
Give a reason for each advantage.

|l$lg|||llr:llr:%l:llelll T e e T ey I e E I R R TR RN RN RN |

reason

|l@lqllllll:]ll|%lqllelll T e e T ey I e E I R R TR RN RN RN |

reason

[2]
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Q# 8/ iGCSE Chemistry/2011/w/Paper 31/

5 The rate of the reaction between iron and aqueous bromine can be investigated using the
apparatus shown below.

____—attached to stirrer

piece of metal rotates

|_— piece of metal (iron)

| _— solution of bromine

(a) A piece of iron was weighed and placed in the apparatus. It was removed at regular
intervals and the clock was paused. The piece of iron was washed, dried, weighed and
replaced. The clock was restarted.

This was continued until the solution was colourless.
The mass of iron was plotted against time. The graph shows the results obtained.

'y

mass of
iron

=
Y

0 time (iron was in
solution of bromine)

(i) Suggest an explanation for the shape of the graph.

3]

(ii) Predict the shape of the graph if a similar piece of iron with a much rougher surface
had been used.
Explain your answer.

- [

(lii) Describe how you could find out if the rate of this reaction depended on the speed
of stirring.
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Q# 9/ iGCSE Chemistry/2010/s/Paper 31/
6 lodine reacts with chlorine to form dark brown iodine monochloride.

I, + CL, - 2ICI

This reacts with more chlorine to give yellow iodine trichloride.
There is an equilibrium between these iodine chlorides.

ICI(l) + CL(g) = ICI,(s)
dark brown vellow

{a) Explain what is meant by equilibricim.

..................................................................................................................................... [2]
{b) When the equilibrium mixture is heated it becomes a darker brown colour.
Is the reverse reaction endothermic or exothermic? Give a reason for your choice.
..................................................................................................................................... [2]
{c) The pressure on the equilibrium mixture is decreased.
(i) How would this affect the position of equilibrium and why?
It would MOVe 10 TNE e M
PEBSONY e
______________________________________________________________________________________________________________________________ [1]
(ii) Describe what you would cbserve.
______________________________________________________________________________________________________________________________ [1]
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Q# 10/ iGCSE Chemistry/2005/w/Paper 3/

3 Reversible reactions can come to equilibnum. They have both a forward and a backward
reaction.

(a) When water is added to an acidic solution of bismuth(Ill) chloride, a white precipitate
forms and the mixture slowly goes cloudy.

forward
BiCl(ag) + H,0() == BIOCIs) + 2HCI(aq)
colourless backward whijte

(i) Explain why the rate of the forward reaction decreases with time.

[]

(ii) Why does the rate of the backward reaction increase with time?

[1]

(iii) After some time why does the appearance of the mixture remain unchanged?

[2]

(iv) When a few drops of concentrated hydrochloric acid are added to the cloudy
mixture, it changes to a colourless solution. Suggest an explanation.

Q#t 11/ iGCSE Chemistry/2002/w/Paper 3/ Q2
(e) Agueous hydrogen peroxide decomposes to form water and oxygen.
2H,0.(aq) — 2H,0() + O.(g)
This reaction is catalysed by manganese(IV) oxide
The following experiments were carried out to investigate the rate of this reaction.
A 0.1g sample of manganese(IV) oxide was added to 20cm?® of 0.2M hydrogen

peroxide solution. The volume of oxygen produced was measured every minute. The
results of this experiment are shown on the graph.
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volume of
oxygen/cm?

time/min

(i) How does the rate of reaction vary with time? Explain why the rate varies.

E)
(ii) The following experiment was carried out at the same temperature.
0.1 g of manganese(IV) oxide and 20 cm® of 0.4 M hydrogen peroxide
Sketch the curve for this experiment on the same grid. [2]

(iii) How would the shape of the graph differ if only half the mass of catalyst had been
used in these experiments?
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Q# 12/ iGCSE Chemistry/2008/s/Paper 31/
6 Three of the factors that can influence the rate of a chemical reaction are:

. physical state of the reactants
« light
« the presence of a catalyst

(a) The first recorded dust explosion was in a flour mill in Italy in 1785. Flour contains
carbohydrates. Explosions are very fast exothermic reactions.

(i) Use the collision theory to explain why the reaction between the particles of flour
and the oxygen in the air is very fast.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
The decomposition of silver(I) bromide is the basis of film photography. The equation for
this decomposition is:

2AgBr —= 2Ag + Br:
white black

This reaction is photochemical.
A piece of white paper was coated with silver(I) bromide and the following experiment was
carried out.
some time later with the
initially card and paper removed

not covered -_| black
"\\_\_\_\_\_\_\_\_\-
covered with _| - grey
thin paper | E;E’T:;ﬁtre ]
—_—
covered with —_| | white
thick card T ]

paper coated with
silver(I) bromide

(b) Explain the results.
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Q# 13/ iGCSE Chemistry/2004/s/Paper 3/ Q3

(c) The rate of this reaction can be measured using the following apparatus.

T ]
20 40 60 80 1DDcmﬂ

nitrogen gas

solution of
organic compound

The results of this experiment are shown on the graph below.

'y

volume of
nitrogen

time

(i) How does the rate of this reaction vary with time?

[1]

(ii) Why does the rate vary?
(RIS R R R R N R A R R N R N R R N R R N R N N IO RN LRI NI [2]
(iii) The reaction is catalysed by copper powder. Sketch the graph for the catalysed
reaction on the same grid. [2]

(iv) Why is copper powder more effective as a catalyst than a single piece of copper?
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Q# 14/ iGCSE Chemistry/2012/w/Paper 31/

5 Carbonyl chloride, COCI, is widely used in industry to make polymers, dyes and
pharmaceuticals.

(a) Carbonyl chloride was first made in 1812 by exposing a mixture of carbon monoxide and
chlorine to bright sunlight. This is a photochemical reaction.

CO(g) + Cl,(g) - COClq)

(i) Explain the phrase photochemical reaction.

(ii) Give another example of a photochemical reaction and explain why it is important
either to the environment or in industry.

Q# 15/ iGCSE Chemistry/2012/w/Paper 31/

5 Carbonyl chloride, COCI,, is widely used in industry to make polymers, dyes and
pharmaceuticals.

(b) Carbonyl chloride is now made by the reversible reaction given below.
CO(g) + Cly(g) = COCl,(g)

The forward reaction is exothermic.
The reaction is catalysed by carbon within a temperature range of 50 to 150°C.

(i) Predict the effect on the yield of carbonyl chloride of increasing the pressure.
Explain your answer.

(ii) Ifthe temperature is allowed to increase to above 200°C, very little carbonyl chloride
Is formed. Explain why.
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Q# 16/ iGCSE Chemistry/2005/s/Paper 3/

2 The following apparatus was used to measure the rate of the reaction between zinc and

iodine.

to balance

thin plate of zinc

-

—1— 100cm’ of aqueous iodine,

0.1mol/dm? at 25 °C

__— mixture stirred by

magnetic stirrer

The mass of the zinc plate was measured every minute until the reaction was complete.
(c) From the results of this experiment two graphs were plotted.

graph 1

mass of
plate

loss of
mass

time

1r

graph 2

1!

time

(i) Which reagent iodine or zinc was in excess? Give a reason for your choice.

(ii) Describe how the shape of graph 1 would change if 100cm® of 0.05 mol/dm® iodine

had been used.

(iii) On graph 2, sketch the shape if the reaction had been carried out using 100 cm?® of
0.1 mol/dm? iodine at 35 °C instead of at 25°C. [2]
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Q# 17/ iGCSE Chemistry/2004/w/Paper 3/ QiGCSE Chemistry/201
(d) The rate of photosynthesis of pond weed can be measured using the following

experiment.
'
- | gas collects
graduated —— [
tube —31 ——— bubbles
o
a :'G_E_' #
r -
.. ‘-'_—ﬂ—- A
> _:—%_'_ -1 pond weed
—— water containing

dissolved
carbon dioxide

(i) Describe how you could show that the gas collected in this experiment is oxygen.

[1]

(i) What measurements are needed to calculate the rate of this reaction?

[2]

(iii) What would be the effect, and why, of moving the apparatus further away from the
light?

[2]
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Q# 18/ iGCSE Chemistry/2002/s/Paper 3/ Q4
(b) Bromine is obtained from the bromide ions in sea water. Sea water is concentrated by

evaporation. Chlorine gas is bubbled through the solution. Chlorine oxidises the
bromide ion to bromine.
(i) Complete the following equation.

CL + ... Br —— e F e [2]

(i) Explain using the idea of electron transfer why the bromide ion is oxidised by
chlorine.

The bromide ion is OXIdISEA BECALSE «...c.eeeeeeeeee e

Chlorine is the oxidising agent because ... e e
-[2]

(iii) Name a reagent that can be oxidised by bromine molecules.

Q# 19/ iGCSE Chemistry/2015/s/Paper 31/
3 (a) The reactions between metals and acids are redox reactions.

Zn + 2H* - Zn* + H,

(c) If the first experiment was repeated using ethanoic acid, CH,COOH, instead of hydrochloric
acid, how and why would the graph be different from graph 17

- [4]

(d) Calculate the maximum mass of zinc which will react with 50cm?® of hydrochloric acid, of
concentration 2.0 mol/dm?.

Zn + 2HCI — ZnCl, + H,

Show your working.

[3]
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Q# 20/ iGCSE Chemistry/2008/s/Paper 31/

5 Carbonyl chloride, COCL, is a colourless gas. It is made by the following reaction.

cool
CO(g) + Ck(g) == COCkL(g)
heat

(a) When the pressure on the equilibrium mixture is decreased, the position of equilibrium
moves to left.

(i) How does the concentration of each of the three chemicals change?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(ii) Explain why the position of equilibrium moves to left.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(b) Using the information given with the equation, is the forward reaction exothermic or
endothermic? Give a reason for your choice.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
Qi#t 21/ iGCSE Chemistry/2007/w/Paper 3/ Q2 (b)

(iii) The reaction between magnesium and bromine is redox. Complete the sentences.
Magnesium is the agent because it has
llllllllllllIlllllIlllllIlllllllllllllllllllEIEmrﬂnS-

Bromine has been because it has
electrons. (4]
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Q# 22/ iGCSE Chemistry/2003/w/Paper 3/ Q2
(c) A solution of an impure zinc ore contained zinc, lead and silver(I} ions. The addition of
zinc dust will displace both lead and silver.

(i) The ionic equation for the displacement of lead is as follows.

change 1
| Y
Zn(s) + Pb*{aq) — Zn®*(aq) + Pb(s)
| A

change 2

Which change is reduction? Explain your answer.

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
...............................................................................................................................

(ii) Write an ionic equation for the reaction between zinc atoms and silver(I) ions.

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

Q# 23/ iGCSE Chemistry/2002/s/Paper 3/
2 Fermentation of sugars is one method of making ethanol. Vines produce glucose by
photosynthesis. The glucose collects in the grapes which grow in clusters on the vine.

(b) Explain how the vine produces glucose by photosynthesis.

...[4]

Q#t 24/ iGCSE Chemistry/2012/s/Paper 31/

4 Vanadium is a transition element. It has more than one oxidation state.
The element and its compounds are often used as catalysts.
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(d) The oxidation states of vanadium in its compounds are V(+5), V(+4), V(+3) and V(+2).
The vanadium(III) ion can behave as a reductant or an oxidant.

(i) Indicate on the following equation which reactant is the oxidant.

N+ 7n = 2NV®* + In™
[1]

(ii) Which change in the following equation is oxidation?
Explain your choice.

V¥ + Fe™* - V¥ + Fe?*

2]

Qi 25/ iGCSE Chemistry/2011/w/Paper 31/ Q5

(b) Iron has two oxidation states +2 and +3. There are fwo possible equations for the redox
reaction between iron and bromine.

Fe + Br, - Fe* + 2Br-
2Fe + 3Br, —» 2Fe** + BBr-

(i) Indicate, on the first equation, the change which is oxidation. Give a reason for your
choice.

(i) Which substance in the first equation is the reductant (reducing agent)?

Q# 26/ iGCSE Chemistry/2011/s/Paper 31/ Q5

(d) 20.0 cm?® of agueous sodium hydroxide, 2.00 mol/dm?®, was placed in a beaker. The
temperature of the alkali was measured and 1.0 cm?® portions of hydriodic acid were
added. After each addition, the temperature of the mixture was measured. Typical results
are shown on the graph.

temperature

.

18.0cm? volume of :
acid added

NaOH(aq) + HI{aq) — Nal(aq) + H,O(l)
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(i) Explain why the temperature increases rapidly at first then stops increasing.

12

(ii) Suggest why the temperature drops after the addition of 18.0cm? of acid.

-]

Qi#t 27/ iGCSE Chemistry/2010/w/Paper 31/

6 The table below shows the elements in the second period of the Periodic Table and some of
their oxidation states in their most common compounds.

element Li Be B C N O F MNe
number of auter electrons 1 p 3 4 5 4] T 8
oxidation state +1 +2 +3 + | =3 | =2 | -1 0

{a) (i) What does it mean when the only oxidation state of an element is zero?

(ii) Explain why some elements have positive oxidation states but others have negative
ones.

Q#t 28/ iGCSE Chemistry/2009/w/Paper 3/ Q6

(b) Sulfuric acid was first made in the Middle East by heating the mineral, green vitriol,
FeS0..7H;0. The gases formed were cooled.

FeSO.7H,0(s) —» FeSOus) + T7H,0(g)

green crystals yellow powder
2FeSQ04(s) — Fe:0s(s) + S02(g) + SOa(g)
On cooling

S0; + H:0 — H:504 sulfuric acid
50, + H,O — H,50,; sulfurous acid

(ii)) Sulfurous acid is a reductant. What would you see when acidified potassium
manganate(V1l) is added to a solution containing this acid?

acid.
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Q# 29/ iGCSE Chemistry/2005/w/Paper 3/ Q3

(b) Both of the following reactions are reversible.

reaction1 Na{g) + Oz(gy == 2NO(g)
reaction2  2NO({g) + O,(g)y = 2NO.(g)

(i) Suggest a reason why an increase in pressure does not affect the position of
equilibrium for reaction 1.

(ii) What effect would an increase in pressure have on the position of equilibrium for
reaction 27 Give a reason for your answer.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
Q#t 30/ iGCSE Chemistry/2002/w/Paper 3/
3 The elements in Period 3 and some of their commeon oxidation states are shown below.
Element MNa Mg Al Si P 5 ClI Ar
Oxidation
State +1 +2 +3 +4 -3 -2 -1 0
(a) (i) Why do the oxidation states increase from sodium to silicon?
- [1]
(if) After Group{IV) the oxidation states are negative and decrease across the period.
Explain why.
~-[2]
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Q# 31/ iGCSE Chemistry/2002/s/Paper 3/ Q2

(d) The graph shows how the rate of the exothermic reaction between aluminium and
hydrochloric acid varies with time.

/N

rate of
reaction

0

A4

0 time

(i) Suggest a reason why the reaction goes slowly at first.

(1]

(il) Suggest two reasons for the increase in rate.

..[2]
Qi 32/ iGCSE Chemistry/2001/w/Paper 3/ Q2 (b)

(v) Give another example of a reaction that is influenced by light. Describe one
important application of this reaction.

reaction ........ocooveviiiinnnnns

...[3]

application ...
Q#t 33/ iGCSE Chemistry/2012/s/Paper 31/

4 Vanadium is a transition element. It has more than one oxidation state.
The element and its compounds are often used as catalysts.
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(e) Vanadium(V) oxide is used to catalyse the exothermic reaction between sulfur dioxide
and oxygen in the Contact Process.

250, + 0, = 250,

The rate of this reaction can be increased either by using a catalyst or by increasing the
temperature. Explain why a catalyst is used and not a higher temperature.

- [2]
Q# 34/ iGCSE Chemistry/2009/w/Paper 3/ Q6
(b) Sulfuric acid was first made in the Middle East by heating the mineral, green vitriol,
FeS0,;.7H:0. The gases formed were cooled.
FeSO,.7H,O(s) — FeSO4s) + 7H;0(g)
green crystals yellow powder
2FeS0s(s) — Fez04(s) + SO:z(g) + SOas(g)
On cooling
SO; + HO — HS0, sulfuric acid
50, + H,O — H,S0; sulfurous acid
(i) How could you show that the first reaction is reversible?
[2]

Q# 35/ iGCSE Chemistry/2007/w/Paper 3/ Q6

{c) Methanol is made from carbon monoxide.

CO(g) + 2Hs(g) = CH=0H(g) the forward reaction is exothermic

(iii) Which condition, high or low pressure, would give the maximum yield of methanol?
Give a reason for your choice.

pressure

reason (2]
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Q# 36/ iGCSE Chemistry/2005/s/Paper 3/ Q2

2 The following apparatus was used to measure the rate of the reaction between zinc and
iodine.

to balance

—— 100cm® of aqueous iodine,

thin plate of zinc 0.1mol/dm? at 25 °C

| mixture stirred by
= S magnetic stirrer
The mass of the zinc plate was measured every minute until the reaction was complete.

(a) Write an ionic equation for the redox reaction that occurred between zinc atoms and
iodine molecules.

Q#t 37/ iGCSE Chemistry/2004/s/Paper 31/

(c) Silicon is made by the carbon reduction of the macromolecular compound, silicon(I'V)
oxide.

(i) Balance the equation for the reduction of silicon(IV) oxide.

Sio, + C - Si o+ co [1]

(ii) Explain why the silicon(I'V) oxide is said to be reduced.

[1]

Q# 38/ iGCSE Chemistry/2003/w/Paper 3/ Q5
(¢) Sulphur dioxide is easily oxidised in the presence of water.

SO, + 2H,0 - 2e — SO, + 4H*

(i) What colour change would be observed when an excess of agquecus sulphur
dioxide is added to an acidic solution of potassium manganate(VII)?
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Q# 39/ iGCSE Chemistry/2001/w/Paper 3/ QiGCSE Chemistry/201 (a)
(iii) The following reaction is used to detect carbon monoxide.

CO + Pd®* + H,O0—> CO, + Pd + 2H*
orange black

What type of chemical reaction is the change Pd?* to Pd? Give a reason for your
answer.

Q# 40/ iGCSE Chemistry/2001/w/Paper 3/ QiGCSE Chemistry/201
{h} Carbon monoxide is used to pl.lrif}" nickel. Mickel reacts with carbon monoxide to form a
gaseous compound.

Ni(s) + 4CO(g) =— NI(CO)4(g) forward reaction is exothermic

(i) What reaction condition will favour the back reaction and reform nickel metal?
Explain your choice.

Q# 41/ iGCSE Chemistry/2014/s/Paper 31/

6 Hydrogen peroxide decomposes to form water and oxygen. This reaction is catalysed by
manganese(IV) oxide.

2H,0,(aq) — 2H,0(l) + O,(q)

The rate of this reaction can be investigated using the following apparatus.

I\.
oxygen gas

_—aqueous hydrogen peroxide
and manganese(IV) oxide

40 cm® of aqueous hydrogen peroxide was put in the flask and 0.1 g of small lumps of manganese(TV)
oxide was added. The volume of oxygen collected was measured every 30 seconds. The results
were plotted to give the graph shown below.

A

volume of
axygen

Y

0
0

1 t; t
time
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(a) (i) How do the rates at imes t,, t, and t, differ?

{ii) Explain the trend in reaction rate that you described in {a){i}.

2

(b) The experiment was repeated using 0.1g of finely powdered manganese(IV) oxide_ All the
other vanables were kept the same.

(i) On the axes opposite, sketch the graph that would be expected. [2]

{ii) Explainthe shape of this graph. ...

2

(c) Describe how you could show that the catalyst, manganese(IV) oxide, was not used up in the
reaction. Manganese(IV) oxide is insoluble in water.
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Q# 42/ iGCSE Chemistry/2013/w/Paper 31/

4 20.0g of small lumps of calcium carbonate and 40 cm?® of hydrochloric acid, concentration
2.0mol/dm?3, were placed in a flask on a top pan balance. The mass of the flask and contents
was recorded every minute.

cotton wool to prevent
drops of acid spray escaping

flask
40 cm? of hydrochloric acid, 2.0mol/dm?

20.0 g of small lumps of
calcium carbonate

balance

The mass of carbon dioxide given off was plotted against time.

A

mass of
carbon dioxide

(=)
Y

time
CaCO,(s) + 2HCI(aq) — CaCl,(aq) + H,O(l) + CO,(g)
In all the experiments mentioned in this question, the calcium carbonate was in excess.

(a) (i) Explain how you could determine the mass of carbon dioxide given off in the first five
minutes.

(ii) Label the graph F where the reaction rate is the fastest, S where it is slowing down
and 0 where the rate is zero. 2]

(iii) Explain how the shape of the graph shows where the rate is fastest, where it is
slowing down and where the rate is zero.

(b) Sketch on the same graph, the line which would have been obtained if 20.0g of small
lumps of calcium carbonate and 80 cm? of hydrochloric acid, concentration 1.0 mol/dm?,
had been used. [2] §
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{e) Explain in terms of collisions between reacting particles each of the following.

{i) The reaction rate would be slower if 20.0 g of larger lumps of calcium carbonate and
40 cm?® of hydrochloric acid, concentration 2.0 mol/dm?®, were used.

- [2]

(ii) The reaction rate would be faster if the experiment was carried out at a higher
temperature.

- [2

Q# 43/ iGCSE Chemistry/2011/w/Paper 31/

4 Reversible reactions can come to equilibrium. The following are three examples of types of
gaseous equilibria.
A.(g) + B,(g) = 2AB(g) reaction 1
A.(g) + 3B,(g) = 2AB,(g) reaction 2
2AB,(g) = 2AB(g) + B,(g) reaction3

(a) Explain the term equilibrium.

2]

(b) The following graphs show how the percentage of products of a reversible reaction at
equilibrium could vary with pressure.

For each graph, decide whether the percentage of products decreases, increases or

stays the same when the pressure is increased, then match each graph to one of the
above reactions and give a reason for your choice.

(1

% product at
equilibrium

o

pressure

effect on percentage of products ...
reaction

== o OO PON

- [3]

Patrick Brannac www.SmashingScience.org & for China www.SmashingScienceCN.org Page 34 of 51



http://www.smashingscience.org/
http://www.smashingsciencecn.org/

(i)

% product at
equilibrium

=

pressure
effect on percentage of products .
TEACHON
TEASOM oo
3]
(iii)

% product at
equilibrium

=

pressure

effect on percentage of products e
== T o USSP

Q# 44/ iGCSE Chemistry/2006/w/Paper 3

7 The rate of a reaction depends on concentration of reactants, temperature and possibly a
catalyst or light.

(a) A piece of magnesium ribbon was added to 100 cm® of 1.0 mol/dm® hydrochloric acid.
The hydrogen evolved was collected in a gas syringe and its volume measured every

30 seconds.
TTTT[ T TT I T I T[T TITT[TTITT]
— 20| 40 60 80 100 ::|

___ hydrochloric acid

___— magnesium ribbon

/
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In all the experiments mentioned in this question, the acid was in excess.
The results were plotted to give a graph.

volume of
hydrogen

(i) The eerrimem was repeated. Two pieces of magnesium ribbon were added to
100 em® of 1.0 mol/dm* hydrochloric acid. Sketch this graph on the same grid and
label it X.

[2]
(ii) The experiment was repeated using one piece of magnesium ribbon and 100 cm®

of 1.0 mol/dm® ethanoic acid. Describe how the shape of this graph would differ
from the one given on the grid.

[2]

(b) Reaction rate increases when concentration or temperature is increased.
Using the idea of reacting particles, explain why;

increasing concentration increases reaction rate,
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increasing temperature increases reaction rate.

(c) The rate of a photochemical reaction is affected by light. A reaction, in plants, between
carbon dioxide and water is photochemical.

() Mame the two products of this reaction.

(ii) This reaction will only occur in the presence of light and another chemical. Name
this chemical.

Q# 45/ iGCSE Chemistry/2012/w/Paper 31/

3 The speed (rate) of a chemical reaction depends on a number of factors which include
temperature and the presence of a catalyst.

(a) Reaction speed increases as the temperature increases.

(i) Explain why reaction speed increases with temperature.

(ii) Reactions involving enzymes do not follow the above pattern.
The following graph shows how the speed of such a reaction varies with temperature.

1

speed

temperature

Suggest an explanation why initially the reaction speed increases then above a
certain temperature the speed decreases.
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{b) An organic compound decomposes to give off nitrogen.
C.H:N.Cl(ag) — C,H,CI(l) + N.(g)

The speed of this reaction can be determined by measuring the volume of nitrogen
formed at regular intervals. Typical results are shown in the graph below.

3

volume of
nitrogen

0 fime

(i) The reaction is catalysed by copper.
Sketch the graph for the catalysed reaction on the diagram above. [2]

(ii) How does the speed of this reaction vary with time?

Q#t 46/ iGCSE Chemistry/2003/w/Paper 3/

2 Some of the factors that can determine the rate of a reaction are concentration, temperature
and light intensity.

(a) A small piece of calcium carbonate was added to an excess of hydrochloric acid. The
time taken for the carbonate to react completely was measured.

CaCO,(s) + 2HCI(aq) —> CaCl,(aq) + CO,(g) + H,O())

The experiment was repeated at the same temperature, using pieces of calcium carbonate
of the same size but with acid of a different concentration. In all the experiments an
excess of acid was used.

concentration of
acid/moldm—3 4 2 2 |

number of pieces
of carbonate 1 1 2 1

time/s | 80 | 160

(i) Complete the table (assume the rate is proportional to both the acid concentration
and the number of pieces of calcium carbonate). [3]

Patrick Brannac www.SmashingScience.org & for China www.SmashingScienceCN.org Page 38 of 51



http://www.smashingscience.org/
http://www.smashingsciencecn.org/

(ii) Explain why the reaction rate would increase if the temperature was increased.

............................................................................................................................... 2]
(iii) Explain why the rate of this reaction increases if the piece of carbonate is crushed

to a powder.

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

(iv) Fine powders mixed with air can explode viclently. Name an industrial process
where there is a risk of this type of explosion.

(b) Sodium chlorate(I) decomposes to form oxygen and sodium chloride. This is an example
of a photochemical reaction. The rate of reaction depends on the intensity of the light.

2NaClO(aq) — 2NaCl(ag) + O,(q)

(i) Describe how the rate of this reaction could be measured.

............................................................................................................................... 2]
(ii) How could you show that this reaction is photochemical?
............................................................................................................................... [1]
Mark Scheme
Q# 1/ iGCSE Chemistry/2015/w/Paper 31/

Question Answer Marks
Tla)i) step 2 and it is alectron gain/oxidation slate decraases; 1
Tia)ii) silvar (ion) and it acoapts elactrons /gats reducad /axidation slale dacreasas; 1

T predichion:
tha ‘nof coversd” saction will ba black; 1
tha ‘cowvered in fick card secion will ba whita/ cream; 1
tha ‘covared in thin card” saction will ba gray; 1
explanation:
tha mara light, tha mora silvar ions ara rmducad; 1
TleMi) carbon dioxida + watar — glucosa + oxygen
reactnls corract 1
product comact; 1
e (i) chiorophyil; 1
Tle) (i)
—__FoH{  }o—
one comact —O— link batwesen rectanges; :
two comact glucosa units with continuation bonds;
Tle)div) tha raaction of glucosa with oxygen to raleasse (carbon dioxdde and walter and ) anargy; 1

or
tha reaction of glucosa in a biclogical systam lo ralease anargy,;
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Q# 2/ iGCSE Chemistry/2015/s/Paper 31/

Question Answer Marks Guidance
2(b) (i) Any one from: A bridges

(making ) car [bodias]; A tools

madhinary; | cutlary

chains;

pylons;

while goods;

nails;

ECTEWS,

as a building materal;

shads /roofs;

rainforcing concrata; 1

2(b)(ii) Any one from: | cutlery items

knivas; | bridgas

drills,

railway tracks;

madhina/ cutting tools hammars;

razor blades;

chisals, 1

2(b)iii) M1 atoms or cations or (positive ) ions or metal jons; | (=0a of) éactrons
R protons or nuclkei for M1

M2 amanged in a latice or in layers or in rows or in a regular structure; A M2 non-direcBonal forcas

M3 rows or layers slide over ona anothar; 3 | A ECF on particle named in M1 for M3
| *atoms" slide ower ane anathar

2b)iv) M1 carbon atoms or particles in structure different size (b cations]; R ions and molecules for M1

M2 =0 reduce moving or interrupt movemant; 2 | A M2 for prevents sliding
A M2 for siops’ sliding

a)i) |ZntoZn™;

bacausa alectron loss; 2 | A bacause axidation numbear has

incraasad for M2
Question Answer Marks Guidance
3a)(ii) (2)H" or ‘hydrogen ion(s]; R H; or ‘hydrogen’

it accapts alectrons or Bkes electrons (from zinc atoms); 2 | A becauss it is reduced or because it
decraasesin axidation number
A it causes zinc o lose alactrons

3 zinc displaces copper or Znc mona reactive than copper; A copper less reactive than zinc
| zinc reacts with copper ions or with cu®
or with copper chlonide
| zinc reacts with copper
I Cu™" jons are reduced
Zn + CuCh — ZnChk + Cu A muliplas
OR Zn +Cu®™ = Cu+Zn®: 2 | 1state symbols
(b)) slaper (lina) or higher gradiant;

(means an) increasad rate; A lass lime b complete the maction/sama
amount of gas in less tima/fasterraacton/
mare gas in the same ima pariod

but the zame (final) volumea; A sama volume of hydrogen produced
A ‘amount’ for valuma

3 | A no extra gas is mada
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Q# 3/ iGCSE Chemistry/2013/s/Paper 31/

3 ({a) (i) pieces have (same) surface area [1]
same amount / mass / quantity / volume / number of moles of carbonate [1]

{if) no more bubbles / carbon dioxide or piece disappears / dissolves [1]

(b) experiment 1 Ca®* + CO; + H,0 [1]

(c) (i} more concentrated or higher concentration (of acid) (in experiment 1) [1]

accept: arguments based on collision theory

(ii) ethanoic acid is a weak acid or hydrochloric acid is a strong acid [1]
accept: stronger or weaker

ethanoic acid less ionised / dissociated / lower / smaller concentration of hydrogen ions [1]
accept: less hydrogen ions and vice versa argument but not dissociation of ions

(iii) lower temperature (particles) have less energy [1]
moving more slowly [1]
fewer collisions / lower collision rate [1]
or
lower temperature (particles) have less energy [1]
fewer particles collide [1]
with the necessary energy to react [1]

note: less energy fewer successful collisions gains all 3 marks

Q# 4/ iGCSE Chemistry/2015/s/Paper 31/

Question Answer Marks Guidance
Slc)i) axample of a mvarsible maction including atempk at emoving /adding A written descripion of the maction a.g.
waters of crystllisation ‘Habar process’ unless equalion is
OR example of a raction which undar closed condiions would be reversible; 1 | attemptad in which case ignore written
dascription

A word equations/unbalancad equations
A aquations without equilibrium arrows
| descriptions of physical changes

Slc)(ii) Any fwo from: I referance to ‘closad system’

(a reachon)

M1 which can take plam in bath direcions OR which can be approached A "a readion which can go forwards and

fram bath direcfions; backwards’ for M1
I"a maction with an equilibrium amow’ or
with "=" for M1

M2 in which concanfrations/macroscopic proparties do not changa (with R concenfrations (of mactants and

tima); products) are the samea

M3 the two reaction mles ame equal; 2

5(d) M1 equilibrium goes to LHS OR equilibrium goes to mactants side; A reaction goes to LHS but

R "aquilibrium goes b LHS and to
products sida’

A backward reaction is avourad
lless yield or less products

M2 becausa the concentration of chlorine decreases; 2 | A ‘reactant’ for ‘chilorine” but not reactants
A lo replace missing chlarina

Question Answer Marks Guidance
S(a) M1 equilibrium goes to RHS OR equilibium goes b products side; A meaction goes to RHS but
R “equilibrium goes b RHS and b
reactants side’

A forward reaction is favoured
I maora yield or mare products

M2 axathammic reacions ame favoured by low temparatures; A for M1 and M2 ‘decraasing \empamtura
makes the equilibium go b RHE

M3 tha forward reaction is axothamic; 3 | A backward reaction is endotharmic
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Q# 5/ iGCSE Chemistry/2010/s/Paper 31/ Q4

(b) (i) with copper [ first experiment [1]
(ii) copper acts as a catalyst [1]
(c) (i) smaller gradient [1]
not rate is slower
(ii) same final volume of hydrogen / same level (on graph) [1]
(d) temperature / heat [1]

increase temperature — reaction faster particles have more energy / particles move
faster / particles collide more frequently / more particles have enough energy to react
not more excited

accept arguments for a decrease in temperature [1]

powdered

greater surface area

greater collision rate / more particles exposed (to acid)

any two [2]
not concentration / light / catalyst / pressure

Q# 6/ iGCSE Chemistry/2007/w/Paper 3/
7 (a) (i) lower concentration [1]

ACCEPT without reference to experiment 2
but higher concentration must be referred to expt 1

COND fewer collisions or lower rate of collision [1]
(ii) powdered so larger surface area [1]
COND so more collisions or higher rate of collisions [1]

(iii) higher temperature particles move faster
or more particles have enough energy to react or have more energy
or more particles have Ea [1]
COND collide more frequently
or more particles have energy to react
or more collisions result in a reaction [1]
MOTE for conformity faster collisions = rate of collisions

(b) (i) from origin [1]
gradient decreases until = 0 [1]
therefore has to be a curve

Q# 7/ iGCSE Chemistry/2004/w/Paper 3/

3 (a) (i) nochange in concentration of reagents or rates equal [1]
Accept no change in amounts or it is as if the reaction has Stopped

(i) back reaction is endothermic or the forwand reaction is exothermic [1
Increase in temperature favours the endothemmic reaction which is the back
reaction or vice versa. [1
NB look for correct conclusion re thermicity and comment re position of

equilibrium.
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(iii) increased rate [1]
because molecules collide more frequently or concentration of molecules is

increased or molecules are closer 1]
NOT they have more KE
increased yield 1]
high pressure favours side with few molecules or smaller volume or moves
to reduce the pressure 1]
this is product side this can be implied 1]
Qi 8/ iGCSE Chemistry/2011/w/Paper 31/
5 (a) (i) rate of reaction decreases fgradienl decreases [1]
because concentration of bromine decreases [1]
reaction stops because all bromine is used up [1]
(ii) initial rate greater/ gradient greater [1]
because bigger surface area/ more particles of iron exposed [1]
or.
final mass the same [1]
because mass of bromine is the same so the same mass of iron is used [1]
(iii) increase / decrease / change rate of stirring / not stirred [1]
measure new rate / compare results [1]

Q# 9/ iGCSE Chemistry/2010/s/Paper 31/

6 (a) rates equal [1]
concentrations do not change / macroscopic properties remain constant [1]
accept amounts do not change

(b) endothermic [1]
cond favoured by high temperatures [1]

(c) (i) move to left [1]
cond bigger volume / more moles etc [1]

do not insist on “gas”

(ii) less yellow solid / more brown liquid [1]
accept yellow to brown / less solid more liquid / goes brown

Q# 10/ iGCSE Chemistry/2005/w/Paper 3/
Question 3

(a)(i) because concentration of BiCk decreases 2]
bismuth chloride used up ONLY [1]

(ii) products are being formed or concentration of products 1]
increases. Concentration mark given either (i) or (ii)

(ifi) reaction has come to equilibrium [1]
rates equal or no change in concentration 1]

(iv) equilibrium to left or favours backward reaction or
equilibrium moves to use up hydrochloric acid 1]
BiOCI used up or BiCL formed [1]
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Q# 11/ iGCSE Chemistry/2002/w/Paper 3/ Q2

(cy (i) rate decreases or becomes zero [1]
do NOT accept rate increases then decreases
COND concentration decreases [2]

hydrogen peroxide used up ONLY [1]

(ii) steeper initial gradient [1]
double final volume [1]

(iii) initial gradient less [1]
final volume the same _ 1]
must relate to shape of graph
Q# 12/ iGCSE Chemistry/2008/s/Paper 31/

6 (a) (i) (fine powder) large surface area [1]
high/faster/collision rate/more collisions/fast collisions
(between solid and oxygen in air) [1]

(ii) carbohydrate + oxygen = carbon dioxide + water [1]
ACCEPT flour

(b) rate depends on light
more light more silver or blacker
thicker card less light [3]

Q#t 13/ iGCSE Chemistry/2004/s/Paper 3/ Q3

(c) (i) decreases or reaction stops or rate becomes zero [1]
(i) concenfration  or number of effective collisions [1
decreases [1]

used up or less chemical or less collisions etc [1] only

(iii) greater initial slope [1]
same final point [1
as long as new curve touches the orginal curve near
the top allocate the mark

(iv) greater surface area [1]

Q# 14/ iGCSE Chemistry/2012/w/Paper 31/

5 (a) (i) rate of reaction: [1]
influenced by light / only happens in light; [1]
or.

tums light into chemical energy = [2]
accept: light is catalyst = [1]
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(ii) reduction of silver halides; [1]

they are reduced to silver / 2AgC1 — 2Ag + CL; [1]
appropriate importance given; [1]
or:

photosynthesis;

comect comment about chemistry carbon dioxide to carbohydrates / carbon
dioxide to oxygen;

anything sensible e_g. its role in the food chain or decrease greenhouse
effect or oxygen for respiration;

or:

chlorination;

making chloroalkanes;

appropriate importance given;

Q# 15/ iGCSE Chemistry/2012/w/Paper 31/ Q5

(b) (i) pressure would move position of equilibrium to right / increase yield of COCL; [1]
increase pressure favours side with less (gas) molecules / smaller volume; [1]

(ii) increase temperature favours endothermic reaction; [1]

s0 less products/ reduce yield; [1]

(iii) keeps rate high / increase rate at lower temperatures; [1]

Q#t 16/ iGCSE Chemistry/2005/s/Paper 3/ Q2

(e) (i) zincand a reason [1]
Do not mark conseq to iodine in excess

(ii) final mass of zinc bigger or the level section higher or less zinc used up [1]
gradient less steep or longer time or falls more slowly [1]
(iii) steeper gradient [1]
same loss of mass of zinc [1]

Q# 17/ iGCSE Chemistry/2004/w/Paper 3/ QiGCSE Chemistry/201

(d) (i) glowing splint burst into flame or rekindled [1]
Must have glowing or equivalent idea
OR any similar description that includes the two points glowing and relights.

(i) measure volume or count bubbles [1]
time [1]
NOT units

(ili) rate slows down 1]

Because the reaction is photochemical or rate depends on intensity of light
or light less bright or less light falling on plant or light provides energy for

photosynthesis etc. 1
Q#t 18/ iGCSE Chemistry/2002/s/Paper 3/
4 {a) () {luorme [1]
(i) iodine and astatine (]
() (§ Cl + 2Br ==> ICT + Br, 2]
not balanced ONLY [1]
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(i) because it has lost electron(s ¥ Must be electron transfer) [1]

Not conseq because it took electrons from the bromide [1]
or chlorine gained clectrons
or because chlonne was reduced

(iif) Iodide or metals or iron{II} etc [1]
not iodnc accept iodine ions or alkene
Q# 19/ iGCSE Chemistry/2015/s/Paper 31/ Q3 )
W) M1 less skeap (ling) or kwer gradient: A aliemative phrases ag. ‘shallowar’

M2 [bamuse of) decreased rale; A mora tima to completa the rmaction
A =ame amount of gas in mara tima
A slower rate or slowar reaction

M3 ethanoicis a waak(er) acid; ORA
N only partially ionised or dissociated A not fully dissociatad or ionisad
OR lowar concantration of hydrogan ions; 4 | A jonises lass (than HCI)

lless hydrogen jons

Q# 20/ iGCSE Chemistry/2008/s/Paper 31/

5 (a) (i) (concentration)of reactants/CO and CL increases [1]
(concentration) of product decreases/COCL) [1]

(ii) (decrease in pressure favours side)
with more molecules or moles or side with bigger volume (of gas) [2]
NB [2] or [0]

(b) forward reaction is exothermic [
COND because it is favoured by low temperatures or cool [1]
ACCEPT argument re back reaction

Q#t 21/ iGCSE Chemistry/2007/w/Paper 3/ Q3 (b)

(ili) reducing or reduction or reductant

[
lost electrons or given or donated electrons or transferred (to bromine) [
reduced [

[

gained or accepted electrons
Qi 22/ iGCSE Chemistry/2003/w/Paper 3/ Q3

{¢c) (i) oneinvolving lead — change 2 [1]
cond because electrons are gained [1]
or oxidation number less

(1) correct equation [2]

Zn + 2Ag" = 2Ag + Zn"
not balanced ONLY [1]

Qi 23/ iGCSE Chemistry/2002/s/Paper 3/ Q2
L)) Light
chiprophyll
waler and carbon dioxide

react to form (glucose) and oxygen [4]
or equation [2]
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Q# 24/ iGCSE Chemistry/2012/s/Paper 31/4

(d) (i) V**isoxidant; [1]
(i) V* to V", [1]
increase in oxidation number / electron loss; [1]
Q#t 25/ iGCSE Chemistry/2011/w/Paper 31/ Q5
(b) (i) FetoFe* [1]
because oxidation is electron loss / increase in oxidation number [1]
(i) Fe [1]
Qi 26/ iGCSE Chemistry/2011/s/Paper 31/ Q5
(d) (i) the reaction is exothermic / reaction produces heat/energy [1]
all the sodium hydroxide used up/neutralised / reaction has stopped [1]
(ii) adding colder acid / no more heat produced [1]

if not given in (d)(i) any comments such as “reaction has stopped” can gain mark
Q#t 27/ iGCSE Chemistry/2010/w/Paper 31/
6 (a) (i) does not form compounds / does not accept and does not lose electrons / has full outer

shell/has Be in outer shell / it is a Moble Gas / it is in Group 0/8 [1]
(ii) small number of outer electrons / lose electrons then positive [1]
large number of outer electrons / gain electrons then negative 1]

Q#t 28/ iGCSE Chemistry/2009/w/Paper 3/ Q6

(b) (i) addwater to yellow powder or to anhydrous salt [1]
it would go green [1]

(ii) change from purple or pink [1]

to colourless NOT clear [1]

(ili) reacts with oxygen in air [1]

Q# 29/ iGCSE Chemistry/2005/w/Paper 3/ Q3

(b)Mi) Mo change in volume or same number of moles on [1]
both sides
(i) move to right [1]

Increase in pressure favour side with smaller volume or
smaller number of moles (of gas) or moves to side that

tends to reduce pressure [1]
Q# 30/ iGCSE Chemistry/2002/w/Paper 3/
3  (a) (i) number of outer electrons increases [1]

or number of electrons more than complete energy level
or number of electrons to be lost

or accept clear examples

NOT just different groups or valencies

(ii) gain electrons [1]
number of electrons to be gained is less across period [1]

or number of outer electrons increases

Patrick Brannac www.SmashingScience.org & for China www.SmashingScienceCN.org Page 47 of 51



http://www.smashingscience.org/
http://www.smashingsciencecn.org/

Q# 31/ iGCSE Chemistry/2002/s/Paper 3/ Q2
(d) (i) protected by oxide layer or temperature/encrgy

heat low | !
(ii) removal of oxide layer [1]
temperature/energy/heat increases [1]

NB comments must relate to this reaction
Q#t 32/ iGCSE Chemistry/2001/w/Paper 3/ Q2 (b)

(v) silver salt or Ag® [
reduction or decomposition or silver, Ag, forms [
any reference to photography [

OR plastics

biodegradable

prevent littler or more easily disposed

OR chlorine or bromine

alkane

to make chloroalkanes or bromoalkanes

OR solar panels to make electricity ONLY [2]
Q#t 33/ iGCSE Chemistry/2012/s/Paper 31/
4

(c) catalyst would not affect yield / change position of equilibrium / affects both sides equally; [1]
(higher) temperature would reduce yield / increase in temperature would favour back
reaction; [1]

Q#t 34/ iGCSE Chemistry/2009/w/Paper 3/ Q6

(b) (i) addwater to yellow powder or to anhydrous salt [1]
it would go green [1]

Q#t 35/ iGCSE Chemistry/2007/w/Paper 3/ 6 (c)

(iii) high pressure [1]
COND forward reaction volume decrease
or volume of reactants greater than that of products
or fewer moles of gas on the right
or fewer gas molecules on right [1]
NOTE accept correct arguments about either reactants or products

Q# 36/ iGCSE Chemistry/2005/s/Paper 3/
2 (a) Zn + I, = Zn* + 21° [2]
For having either reactants or products correct ONLY [1]

Q# 37/ iGCSE Chemistry/2004/s/Paper 3/
iGCSE Chemistry/201

(c) (i) correctly balanced (1]

(i) lost oxygen [1]
or decrease in oxidation number
NOT accepts electrons unless valid explanation

Q#t 38/ iGCSE Chemistry/2003/w/Paper 3/ Q5

(c) (i) pink er purple [1]
colourless NOT clear [1]
Q# 39/ iGCSE Chemistry/2001/w/Paper 3/ QiGCSE Chemistry/201 (a)
(iii} reduction [1
COND electron gain or decrease in oxidation number [
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Q# 40/ iGCSE Chemistry/2001/w/Paper 3/ QiGCSE Chemistry/201

(b) {i} high temperature or heat [
back reaction endothermic or moves to left [

OR low pressure
left side has higher volume of gases or more moles of gas

OR remove carbon monoxide
reaction try to replace it

OR energy needead
bonds breaking or to decompose NijCO),

Q#t 41/ iGCSE Chemistry/2014/s/Paper 31/
6 (a) (i) rate att:lessthan att, or the rate decreases (1)

rate at t; zero/reaction stopped (1)

(ii) rate at t: less than at ty because concentration of hydrogen peroxide is less
att: or concentration of hydrogen peroxide is decreasing. (1)

(rate at t; zero/reaction stopped because) hydrogen peroxide is used up (1)

(b) (i) steeper and must come from the origin (1)
final volumes the same (1)

(ii) Any two from:
steeper curve because of a faster rate
faster rate because of increased surface area
same amount/volume /mass/no of mol of hydrogen peroxide
ecf for M1 for a shallower curve because of slower rate.

(c) filter (and rinse/wash) (1)
dry manganese (1V) oxide (1)
weigh / measure mass manganese([V) oxide after reaction (1)

the mass should be 0.1g or unchanged. (1) [4]
Q# 42/ iGCSE Chemistry/2013/w/Paper 31/

4 (a) (i) (massatt=0)-(massatt=25)
NOTE: must have mass at t = 5 not final mass

(i) fastest atorigin
slowing down between origin and flat section gradient = 0
where gradrient= 0
three of above in approximately the correct positions

(ili) 3 correct comments about gradient = [2]

2 correct comments about gradient = [1]
1 correct comment about gradient = [0]

(b) start at origin and smaller gradient
same final mass just approximate rather than exact
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(c) (i) smaller surface area [1]

lower collision rate [1]
(ii) molecules have more energy [1]
collide more frequently / more molecules have enough energy to react 1]

Q#t 43/ iGCSE Chemistry/2011/w/Paper 31/

4 (a) rate of forward reaction equals rate of back reaction [1]
concentrations do not change / macroscopic properties remain constant (with time) 1]
accept: amounts

(b) (i) increase 1]
reaction 2 [1]
Vr=Vp 1]

(ii) same 1]
reaction 1 1]
Vr=\Vp []

(iii) decrease 1]
reaction 3 [1]
Vp =\r 1]

accept: moles of gas / molecules of gas as an alternative to volume
Q#t 44/ iGCSE Chemistry/2006/w/Paper 3/

T (a (i) greater initial slope or levels off later [1]
Twice final volume (1]

{ii)  smaller slope (1]
same final volume (1]

(b} more particles in same volume/particles closer together [1]
greater collision rate (1]
molecules move faster (1]
greater collision rate (1]

OR molecules have more energy (1]

so more will have sufficient energy to react [1]

(c) (i) glucose (1]
oxygen (1]

(i)  chlorophyll (1]
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Q# 45/ iGCSE Chemistry/2012/w/Paper 31/

3 (a) (i)

(ii)

(b) (i)

(ii)
(iifi)

any three from:

patticles have more energy;

move faster;

collide more frequently;

more successful collisions;

accept: atoms or molecules for particles
not: electrons

not: vibrate more

reaction faster with temperature increase;

enzymes denatured / destroyed;
not: Killed

bigger initial gradient;
same final volume of nitrogen;

decrease / slows down;

concentration of organic compound decreases;

compound used up =[1]
or: fewer particles;
collision rate decreases;

Qi 46/ iGCSE Chemistry/2003/w/Paper 3/

2 (a) (1)

40
B0 or 40
1

(ii) particles have more energy or moving faster

collide more frequently
or colide with more energy

(iii) greater surface area
{(iv) flour mills or coal mines or metal powders

(b) (i)

(ii

Patrick Brannac

or fireworks or gunpowder

collect and measure volume of oxygen
or mzss or count bubbles
time

) measure rate in different light levels and comment

accept if dark no reaction
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