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Chemistry

Key concepts required to help you achieve an 9:

 Electrolysis principles

 Electrolysis half equations

 Balancing equations

 Redox reactions

 Percentage yield

 Evolution of the atmosphere

 Rates of reaction / collision theory

 Covalent and ionic bonding

 Polymerisation

 Moles





Key concept 1 - Electrolysis principles

Ionic compounds can be electrolysed to produce 
useful substances;
Keywords
Electrolysis: Decomposing a compound
(an electrolyte) into separate elements using 
energy from a D.C (direct current) supply.
Oxidation: Loses electrons
Reduction: Gains electrons
OIL RIG Oxidation Is Loss Reduction Is Gain
To do electrolysis you must dissolve or melt the 
compound so that the ions are free to move. 
- Positive ions go to negative electrode and are 
reduced.
- Negative ions go to the positive electrode and
oxidised.

When you do electrolysis with solutions:
At the negative electrode:  Metal will be produced 
on the electrode if it is less reactive than hydrogen. Hydrogen will be produced if the metal is more reactive 
than hydrogen.
At the positive electrode: oxygen  is formed at positive electrode unless you have a halide ion (Cl-, I-, Br-) then 
you will get chlorine, bromine or iodine formed at that electrode.

Assessment a: Electrolysis principles (10 marks)

i. QWC: Zinc is produced by the electrolysis of molten zinc chloride. Explain how this process works and the 
products that are formed.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

Ii Explain how hydrogen chloride undergoes electrolysis and state the products formed.
……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

http://www.docbrown.info/page01/ExIndChem/electrochemistry04.htm
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Assessment b: Electrolysis principles (10 marks)

Brine is a solution comprised of water and sodium chloride.

i  Name substances A, B and C. 

…………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………
(3 marks)

ii. Explain how substances A and B are formed at each electrode.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii. Explain why a solid material cannot be electrolysed.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)



Suggested marking guidance for assessment  a:  Electrolysis Principles (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)

No relevant 

content.

There is a brief 

explanation of the 

process of electrolysis 

with one product named

The spelling, punctuation 

and grammar are very 

weak.

There is a clear explanation of 

the process of electrolysis with 

both products named and a 

description involving electrons 

There is reasonable accuracy in 

spelling, punctuation and 

grammar, although there may 

still be some errors

There is a detailed explanation of the 

process of electrolysis with both 

products named and correct explanation 

of the redox reactions taking place. 

The answer shows almost faultless 

spelling, punctuation and grammar.

Examples of chemistry points made in the response:

Zinc ions positive, move to negative electrode, gain electrons, reduced, become zinc atoms, form zinc metal.

Chloride ions negative, move to positive electrode, lose electrons, oxidized, become chlorine atoms, 

diatomic, form chlorine gas. Redox reaction as zinc ions reduced and chloride ions oxidised.

ii Any 4 from:
Chloride ions are negative attracted to positive electrode
Lose 1 electron to become Chlorine atom
Hydrogen ions (from water) are positive, attracted to negative electrode
Gain one electron to become hydrogen atom
Both diatomic and two atoms form the gases. 

4 marks

Suggested marking guidance for assessment  b:  Electrolysis Principles (10 marks)
i A = Chlorine

B = Hydrogen
C = Sodium hydroxide     

3 marks

ii Any 4 from:
Chloride ions are negative and so are attracted to the positive electrode/anode
Lose 1 electron to become a chlorine atom
Hydrogen ions (from water) are positive, attracted to negative electrode/cathode
Gain one electron to become hydrogen atom
Both diatomic and two atoms form the gases  

4 marks

iii Ions/particles
Could not move
Therefore could not conduct electricity

3 marks



Key concept 2 : Electrolysis Half Equations

Example; Electrolysis of molten zinc chloride
zinc chloride  zinc + chlorine
ZnCl2(aq) Zn(s) + Cl2(g)

At the electrodes:
The ions become atoms by either gaining 
or losing electrons.
Zinc ions need to gain electrons
Zn2+ + 2 e-

 Zn

Chloride ions need to lose electrons. 
(Chlorine gas (Cl2) is formed so we need 2 ions):
2 Cl-

 Cl2 + 2 e-

Assessment a: Electrolysis Half Equations (10 marks)

Brine is a solution comprised of water and sodium chloride.

i  Construct half equations for the reactions at the two electrodes 

(6 marks)

ii The diagram shows the electrolysis of silver nitrate solution.

Complete the half equation for the reaction at each electrode.

...............    +    ...............    →    Ag

Cu    →     ...............       +   ...............      
(4 marks)

http://www.docbrown.info/page01/ExIndChem/electrochemistry04.htm
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Assessment b: Electrolysis Half Equations (10 marks)
i

i  Electroplating is used to coat spoons with a layer of expensive metal such as silver.
Explain how the spoons becomes coated with silver metal .

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (4 marks)

ii. 
Complete the following electrode half-equations;

a) 2Br– > Br2 +  ..........e–

b) ..........  >  Cl2 +  2e–

c) 2O2– > ..........  +  4e–

d) Na+ +  e– > .......... 

e) Ca2+ +  ..........    >.......... 

f) ..........  +  2..........    > Mg

(6 marks)

http://www.newworldencyclopedia.org/entry/Electroplating

http://www.newworldencyclopedia.org/entry/Electroplating


Suggested marking guidance for assessment  a:  Electrolysis Half Equations

(10 marks)
Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)

No relevant 

content.

There is a brief attempt at 

the half equations 

including at least one 

correct species.

The spelling, punctuation 

and grammar are very 

weak.

There is a clear attempt at the half 

equations including at least 3 species 

correct in the equations.

There is reasonable accuracy in 

spelling, punctuation and grammar, 

although there may still be some 

errors

There is a detailed and correct 

attempt at the half equations with all 

species correct.

The answer shows almost faultless 

spelling, punctuation and grammar.

examples of chemistry points made in the response:
Positive electrode
2Cl- > Cl2 + 2e-

Negative electrode

2H+ + 2e- > H2

ii Ag+ +    e- →    Ag
Cu    →     Cu2+      +   2e -

4 marks

Suggested marking guidance for assessment  b:  Electrolysis Half Equations

(10 marks)
i Any 4 from:

• Silver ions move to the negative electrode
• As they have a positive charge
• They gain electrons
• Produce silver atoms
• Which plate the spoon    

4 marks
ii a) 2Br– > Br2 +  2e–

b) 2Cl- >  Cl2 +  2e–

c) 2O2– > O2 +  4e–

d) Na+ +  e– > Na
e) Ca2+  +  2e- > Ca 
f) Mg2+  +  2e- > Mg

6 marks



Key concept 3: Balancing Equations

Balanced equations give the symbols and formulae of the substances involved in a chemical reaction. 
Example 1:
Cu + O2 → CuO
To make things equal, we need to adjust the NUMBERS IN FRONT of some of the substances until we 
get equal numbers of each type of atom on both sides of the arrow. Do not change or add any small 
numbers.
Here is the balanced symbol equation:
2Cu + O2 → 2CuO
Example 2:
Fe2O3 + C     →    Fe   + CO2

Fe 2 Fe 1
O  3 O 1
C  1 C  2

Here is the balanced symbol equation:
2Fe2O3 + 3C     →    4Fe   + 3CO2

Fe 4 Fe 4
O  6 O 6
C  3 C  3

Assessment a: Balancing equations (10 marks)
i. QWC:
Write the word and balanced formula equation for the reaction of hydrogen with oxygen.
Explain why an unbalanced equation cannot fully explain a chemical reaction.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Balance the equation below:

(4 marks)



Assessment b: Balancing Equations (9 marks)

i. Cola drinks contain phosphoric acid, H3PO4. The two equations show how phosphoric acid can be 
made from phosphorus.
Balance these two equations.

a. P4 + ........ O2 → P4O10

b. P4O10 + ................ H2O → ………H3PO4

(3 marks)

ii. Balance the following equations:

a. Fe   + Cl2 −−→ FeCl3 

b. Fe+ O2 −−→ Fe2O3 

c. FeBr3 + H2 SO4 −−→ Fe2 (SO4 ) 3 + HBr 

d. C4H6O3 + H2O −−→ C2H4O2

e. C2H4 + O2 −−→ CO2 + H2O 

f. C4H10 +    O2 −−→ CO2 +    H2O

(6 marks)



Suggested marking guidance for assessment  a:  Balancing equations  (10 marks)

Question Suggested Answers Additional Guidance

10 (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 

content.
There is a brief 

explanation of the word 
equation or reasons why 
an unbalanced equation 

does not show fully a 
chemical reaction.

The spelling, punctuation 
and grammar are very 

weak.

There is a full word equation 
and balanced formula 

equation plus an attempt to 
explain why an unbalanced 

equation cannot fully explain 
a chemical reaction.

There is reasonable accuracy 
in spelling, punctuation and 

grammar, although there 
may still be some errors

There is a detailed explanation of 
the reasons why an unbalanced 
equation cannot fully explain a 

chemical reaction PLUS a word and 
balanced formula equation.
The answer shows almost 

faultless spelling, punctuation and 
grammar.

examples of chemistry points made in the response:
Hydrogen + oxygen → water

2H2 + O2 → 2H2O

must end up with the same number of atoms

otherwise matter is shown to be lost/gained

doesn’t show correct amount of each element

ii

4 marks

Suggested marking guidance for assessment  b:  Balancing equations  (9 marks)
i a. P4 + 5O2 → P4O10

b. P4O10 + 6H2O → 4H3PO4

3 marks

ii a. 2Fe+ 3Cl2 −−→ 2FeCl3 

b. 4Fe+ 3O2 −−→ 2Fe2O3 

c. 2FeBr3 + 3H2SO4 −−→ Fe2(SO4)3 + 6HBr 

d. C4H6O3 + H2O −−→ 2C2H4O2

e. C2H4 + 3O2 −−→ 2CO2 + 2H2O 

f. 2C4H10+ 13O2 −−→ 8CO2 + 10H2O

6 marks



Key concept 4: Redox Reactions
Oxidation is the loss of electrons by a substance during a chemical reaction. The substance which 
accepts these electrons is called the oxidising agent.
Reduction is the gain of electrons by a substance during a chemical reaction. The substance which 
donates these electrons is called the reducing agent.
Example:
Zinc metal can displace copper ions from a solution of copper(II) sulphate. Copper metal and a 
solution of zinc(II) sulphate are produced.
Ionic equation: Zn(s) + Cu2+(aq) + SO4

2-(aq) → Cu(s) + Zn2+(aq) + SO4
2- (aq)

The equation shows that the zinc atoms (metal) have formed positively charged zinc ions, i.e., they 
have lost electrons. This means the zinc atoms have been oxidised.
• The positively charged copper ions have formed copper atoms, i.e., they have gained the electrons 

which the zinc atoms have lost. This means the copper ions have been reduced.
• The sulphate ions have neither lost nor gained electrons; they have not taken part in the reaction 

are spectator ions. 
• The copper ion is acting as the oxidising agent, because it has accepted electrons from the zinc 

atom, i.e., caused the zinc atom to be oxidised.
• The zinc atom is acting as the reducing agent, because it has donated electrons to the copper ion, 

i.e., caused the copper ion to be reduced.
REMEMBER OIL RIG: Oxidation is LOSS of electrons,  Reduction is GAIN of electrons

Assessment a: Redox reactions (10 marks)
i. QWC: 
Aluminium metal is extracted from molten bauxite (Al2O3) using electrolysis. Explain how this happens. You may 
wish to use a diagram. You must explain which substances are oxidised and reduced. 

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Write the half-equation to show how aluminium is produced from its ore.

(4 marks)



Assessment b: Redox reactions (10 marks)
i. The image below shows a rusty bicycle.

Explain why rusting is an example of a redox reaction and what happens when a bicycle rusts using this type of 
reaction.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (4 marks)

ii. Explain how galvanising can stop iron from rusting.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)

iii. Explain how sacrificial protection protect iron from rusting.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)

http://www.nidderdalecyclehire.co.uk/wp1/

http://www.nidderdalecyclehire.co.uk/wp1/


Suggested marking guidance for assessment  a:  Redox reactions (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief explanation 
of the redox reaction with at 

least one species correctly 
named.

The spelling, punctuation 
and grammar are very 

weak.

There is a clear explanation of 
the redox reaction with at least 
two species named correctly.
There is reasonable accuracy 
in spelling, punctuation and 

grammar, although there may 
still be some errors

There is a detailed explanation 
of the redox reaction including 
correctly naming the species 

that are oxidised and reduced. 
The answer shows almost 

faultless spelling, punctuation 
and grammar.

Examples of chemistry points made in the response:
Bauxite dissolved in cryolite

Negative electrode
Al3+ ions 
Move to negative electrode/cathode
Are reduced to aluminium atoms
Forming aluminium metal
Positive electrode
O2- ions
Move to positive electrode/anode
Are oxidised
To oxygen atoms
Given off as a gas 
ii Al3+ + 3e- → Al        

4 marks

Suggested marking guidance for assessment  b:  Redox reactions (10 marks)
i Reaction is redox because both oxidation and reduction occurs

At the same time/simultaneously
Iron gains electrons
Oxygen loses electrons 

4 marks
ii Galvanised iron is covered with a layer of zinc

Layer of zinc stops water and oxygen from reaching the surface of the iron
Zinc also acts as a sacrificial metal   

3 marks

iii Use of a metal such as magnesium or zinc
Sacrificial metal is more reactive than iron
Sacrificial metal will lose electrons in preference to iron

3 marks



Key concept 5: Percentage Yield
Yield describes how much product has been collected. The maximum mass of products that can be made from 
the reactants used is called the predicted yield. The mass that you would make in a reaction is called the actual 
yield. We can compare the predicted and actual yield by using the percentage yield, which is calculated from 
the formula below:

Percentage yield = (Actual Yield/ Predicted Yield) x 100 
A 100% yield means that no product has been lost, while a 0% yield means that no product has been made. 
There are several reasons why the percentage yield of a product might be less than expected:
• Loss when filtering
• Loss when evaporating
• Loss when transferring liquids
• Not all reactants react to make the product
• Weighing errors

Assessment a: Percentage Yield (10 marks)
i. QWC: Some students set up the experiment heating 
magnesium ribbon being in a crucible:
• The students weighed 0.15 g of magnesium ribbon into a crucible.
• They heated the magnesium ribbon.
• They allowed air into the crucible by lifting the lid at points during the 
• experiment.
• When all of the magnesium appeared to have reacted, the students 
weighed the magnesium oxide produced.
The results of the experiment are shown below.

Mass of magnesium used: 0.15g                Mass of magnesium oxide produced: 0.18g
The mass of magnesium oxide produced was lower than the students had calculated. Outline possible reasons 
why the mass of magnesium was lower than expected.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. In an experiment a chemist calculated that the maximum yield of aspirin is 400 g.
The chemist did the experiment but only made 250 g of aspirin. Calculate the percentage yield of aspirin for this 
experiment and give one reason why the yield was not as expected.  

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

https://www.sciencelabsupplies.com/Determination_of_the
_Empirical_Formula_of_Magnesium_Oxide.html

https://www.sciencelabsupplies.com/Determination_of_the_Empirical_Formula_of_Magnesium_Oxide.html


Assessment b: Percentage Yield (10 marks)

i. Complete the table below to calculate the percentage yield in each case. Round to the nearest whole number.

(6 marks)

ii. A scientist reacted 34 g of ammonia with 73 g of hydrogen chloride.
Calculate the maximum mass of ammonium chloride that the scientist could produce.

Maximum mass .................... g

(2 marks)

iii. At the end of the reaction, the scientist obtained a lower yield of ammonium chloride than expected.
Suggest two reasons why.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (2 marks)

Actual Yield (g) Predicted Yield (g) Percentage Yield 
(%)

50 100

25 50

8 40

80 120

33 100

2 5



Suggested marking guidance for assessment  a:  Percentage yield (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief description 
of at least one reason why 

the mass produced was not 
as expected.

The spelling, punctuation 
and grammar are very 

weak.

There is a clear description of at 
least two reasons why the mass 
produced was not as expected.
There is reasonable accuracy in 

spelling, punctuation and 
grammar, although there may 

still be some errors

There is a detailed description 
of the reasons why the mass 

produced was not as expected 
giving at least three reasons.

The answer shows almost 
faultless spelling, punctuation 

and grammar.

examples of chemistry points made in the response
Error in weighing magnesium / magnesium oxide
Some magnesium oxide left in crucible
Loss of magnesium oxide / magnesium
They lifted the lid too much
Loss of reactants / products
Not all of the magnesium has reacted
Not heated enough

Not enough oxygen / air      

ii 250/400 x 100% = 62.5% (3 marks)
Any 1 from:
Weighing error
Not all reactants reacted
Loss of product during transference/filtering etc

4 marks

Suggested marking guidance for assessment  b:  Percentage yield (10 marks)
i Actual Yield (g) Predicted Yield (g) Percentage Yield (%)

50 100 50
25 50 50
8 40 20
80 120 67
33 100 33
2 5 40

6 marks
ii 34+73 (1 mark) 107g (1 mark) Correct answer on its own = 2 marks

2 marks

iii Any two from:

Some (product) left in apparatus
Reversible reaction
Reaction does not go to completion
Loss of (reactant) gas

2 marks



Key concept 6: Evolution of the Atmosphere
Scientists believe that the Earth was formed about 4.5 billion years ago.
Its early atmosphere was probably formed by the gases given out by volcanoes.
It is believed that there was intense volcanic activity for the first billion years of the Earth’s existence.
The early atmosphere was probably mostly carbon dioxide, with little or no oxygen.
There were smaller proportions of water vapour, ammonia and methane.
As the Earth cooled down, most of the water vapour condensed and formed oceans.
It is thought that the atmospheres of Mars and Venus today, which contain mostly carbon dioxide, are similar 
to the early atmosphere of the Earth.
So how did the proportion of carbon dioxide go down and the proportion of oxygen go up?
- The proportion of oxygen went up because it was produced as a product of photosynthesis by plants.
- The proportion of carbon dioxide went down because:
- It was locked up in sedimentary rocks, such as limestone,
and in fossil fuels.

- It was absorbed by plants for photosynthesis.
- It dissolved in the oceans.

Assessment a: Evolution of the Atmosphere (10 marks)
i. QWC: Describe the early atmosphere of the Earth and explain the processes that occurred to produce 

today’s atmosphere.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Name gases A and B from today’s atmosphere and two gases that could be 
represented in section C.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

The main gases in today’s atmosphere are:
Nitrogen (about 78%)
Oxygen (about 21%)
Argon (about 1 %)

Carbon dioxide (about  0.04%)

http://www.fourwinds10.net/siterun_data/environme
nt/weather_and_climate/news.php?q=1235161203

http://www.fourwinds10.net/siterun_data/environment/weather_and_climate/news.php?q=1235161203


Assessment b: Evolution of the Atmosphere (10 marks)

i. The table below shows how the composition of the Earth’s atmosphere has changed since the formation of 
the Earth 4.6 billion years ago.

Use the information in the table and your own knowledge to describe how the atmosphere today is different 
from the atmosphere billions of years ago.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (4 marks)

ii.. Explain how oxygen was introduced to today’s atmosphere.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3  marks)

iii. The graph shows carbon dioxide levels on Earth over the past 300 years.
Describe the trend shown by the graph and give possible reasons for this 
pattern.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………                                                          (3 marks)

% Composition of atmosphere billions of years ago % Composition of atmosphere today

Carbon Dioxide 95% Nitrogen 78%

Other gases

(water vapour, hydrogen, nitrogen, carbon 

monoxide)

5% Oxygen 21%

Carbon dioxide 0.04%

Others (including argon) 1%

http://earthobservatory.nasa.gov/Features/Globa
lWarming/page5.php

http://earthobservatory.nasa.gov/Features/GlobalWarming/page5.php


Suggested marking guidance for assessment  a: Evolution of the Atmosphere

(10 marks)
Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)

No relevant 

content.

There is a brief description 

of gases in the early 

atmosphere with at least 2 

gases correctly named. 

The spelling, punctuation 

and grammar are very 

weak.

There is a clear description of the 

gases in the early atmosphere and an 

explanation of how at least one of the 

gases in today’s atmosphere evolved. 

There is reasonable accuracy in 

spelling, punctuation and grammar, 

although there may still be some 

errors

There is a detailed description of 

the gases in the early atmosphere 

and reasons explained for the 

evolution of today’s atmosphere.

The answer shows almost 

faultless spelling, punctuation 

and grammar.

Examples of chemistry points made in the response:
Mainly carbon dioxide
Methane
Water vapour
Ammonia
Evolution of today’s atmosphere 
Photosynthesis by plants reduced carbon dioxide and produced oxygen
Carbon dioxide locked up in sedimentary rocks  or dissolved in oceans
Water vapour condensed to form oceans
ii A = Nitrogen 

B = Oxygen
C = Carbon dioxide, argon, water vapour (any 2) 

4 marks

Suggested marking guidance for assessment  b: Evolution of the Atmosphere

(10 marks)
i In early the atmosphere (maximum of 2):

More carbon dioxide
Less oxygen
Contained ammonia
Methane
In today’s atmosphere (maximum of 2):
More oxygen
More nitrogen
Less carbon dioxide                                                                                                                      4 marks

ii Any 4 from:
Photosynthesis 
By plants
Took in carbon dioxide
Released oxygen 3 marks

iii Any 2 from:
Levels of carbon dioxide steady
Until 1820-1830 when started to increase
Much larger increase from 1950
One reason from: Increase use of burning fossil fuels or increase in number of 
cars/vehicles/power stations 3 marks



Key concept 7: Rates of reactions and collision theory
Chemical reactions occur because there are successful collisions between reactant particles, i.e. they collide in 
the correct direction and with enough energy to overcome the minimum amount of energy needed to start a 
reaction, the activation energy (Ea).
Factors that affect the rate of reaction are:
Concentration of liquids: Increasing the concentration will increase the number of particles and hence increase 
the chance of successful collisions, therefore the reaction should take less time and the rate should be 
increased.
Temperature: When the temperature increases, the particles move faster, with more kinetic energy so there 
are more collisions.  They collide with enough energy to react. 
Surface area of solids: The more particles that are exposed, the higher the frequency of successful collisions. 
Presence of a catalyst: The energy needed for two particles to react together when they collide is called the 
ACTIVATION ENERGY. Catalysts work by providing an alternative route with a LOWER THE AMOUNT OF ENERGY 
needed to start the reaction without being used up in the process.
Pressure: If you have a given mass of gas, increasing the pressure will squeeze it into a smaller volume. 
Therefore there will be a higher number of successful collisions and therefore a faster rate.

Assessment a: Rates of reactions and collision theory
i. QWC: Describe the factors (other than pressure) that affect the rate of a chemical reaction. Explain how each 
factor can increase the rate. 

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. The diagram represents a reaction in the production of sulphuric acid.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

The conditions can affect the rate of the reaction.  The 
pressure of the reacting gases was increased.
State the effect of increasing the pressure on the rate 
of reaction.  Explain your answer in terms of particles.



Assessment b: Rates of reactions and collision theory.

i. The graph shows the reaction of magnesium and hydrochloric acid. Describe and explain the pattern 
shown in the graph.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……   (6 marks)

iii. The results table below shows the reaction of calcium oxide and a cola drink.

Which form of calcium oxide produced the fastest reaction? Explain why using the particle theory.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment  a: Rates of reactions and collision 

theory (10 marks)
Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief 

description of a least 

one factor affecting 

rate of reaction.

The spelling, 

punctuation and 

grammar are very 

weak.

There is a clear description of two 

or more factors affecting rate of 

reaction and an attempt to explain 

how the collision theory is involved 

in increasing the rate.

There is reasonable accuracy in 

spelling, punctuation and 

grammar, although there may still 

be some errors

There is a detailed description 

of at least three factors 

affecting rate of reaction and an 

explanation of how collision 

theory is involved in increasing 

the rate for each factor. 

The answer shows almost 

faultless spelling, punctuation 

and grammar.

Examples of chemistry points made in the response (ignore references to pressure as a factor):
Concentration; Increasing the concentration will increase the number of particles, increase the chance of 
successful collisions, rate should be increased.
Temperature; particles move faster, more collisions, collide with activation energy.
Surface area; The more particles exposed, higher frequency of successful collisions.
Presence of a catalyst; Lower activation energy, more particles have sufficient energy to react.
ii Rate increases

Because particles are closer together
The frequency of collisions increases
Therefore more successful collisions   

4 marks

Suggested marking guidance for assessment  b: Rates of reactions and collision 

theory (10 marks)
i Description of rate; rate high at first, the rate decrease/slows down, the rate becomes zero or 

the reaction stops (3 marks)
Any 3 from for explanation; concentration of reactants high at first, frequency of collisions 
high, as reactants used up concentration decreases, collisions less frequent, at end all 
reactants used up (3 marks)                                                                                                         6 marks

ii Powdered (1 mark)
Any 3 from:
Larger surface area
More particles exposed
More frequent collisions
Higher rate of reaction  

4 marks



Key concept 8: Covalent and Ionic Bonding

Assessment a: Covalent and Ionic Bonding (10 marks)
i. QWC: Describe the differences in properties between ionic and simple covalent substances and explain 

these properties in terms of the bonding involved.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Draw a dot and cross diagram to show a molecule of hydrogen fluoride and state the type of bonding within 
the molecule. You only need to show the outer electrons.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

http://www.ducksters.com/science/ch
emistry/chemical_bonding_co2.gif

Ionic compounds: Ionic bonds from between a metal and a non-metal atom. Electrons are transferred from 
one atom to another. Metals form positive ions; non-metals form negative ions. Ionic bonds are 
the electrostatic forces of attraction between oppositely charged ions.

Covalent compounds:
Covalent bonds form between 
non-metal atoms. Each bond 
consists of a shared pair of 
electrons and is very strong. 
Covalently bonded substances fall 
into two main types:  
simple molecules and  giant 
covalent structures.

http://www.ducksters.com/science/ch
emistry/chemical_bonding_lif.gif

http://www.ducksters.com/science/chemistry/chemical_bonding_co2.gif
http://www.ducksters.com/science/chemistry/chemical_bonding_lif.gif


Assessment b: Covalent and Ionic Bonding (10 marks)

i. Draw a dot and cross diagram to show how potassium iodide is formed. You only need to show the outer 
electrons.

(3 marks)

ii. Draw a diagram to show how magnesium iodide is formed. You only need to show the outer electrons.

(4 marks)

iii. Explain the formation of magnesium iodide in terms of bonding. 

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3  marks)



Suggested marking guidance for assessment  a: Covalent and Ionic Bonding (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-fit’ 

approach to the marking.

0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)

No relevant 
content.

There is a brief description 

of at least one of the 

properties of ionic and 

covalent bonded 

substances.

The spelling, punctuation 

and grammar are very 

weak.

There is a clear description of the 

properties of ionic ad covalent bonded 

substances and an attempt at 

explaining the properties in terms of 

bonding.

There is reasonable accuracy in 

spelling, punctuation and grammar, 

although there may still be some 

errors

There is a detailed description of 

the properties of ionic and 

covalently bonded substances and 

a clear explanation of how the 

bonding causes these properties.

The answer shows almost faultless 

spelling, punctuation and 

grammar.

Examples of chemistry points made in the response:
Ionic; High melting points, high boiling points, conduct electricity when molten or in solution.
Explanation; Strong electrostatic attraction between positive and negative ions, strong ionic bonds, require high 
amount of energy to overcome, ions free to move in solution/molten.
Covalent; Low melting points, low boiling points, do not conduct electricity.
Explanation; Weak intermolecular forces between molecules, low amount of energy to overcome, no free
moving ions/charges.

ii Covalent
Hydrogen shares 1 electron
Fluorine shares 1 electron
Both have full outer shell                                                                                                   4 marks
Diagram 2 marks, explanation 2 marks.

Suggested marking guidance for assessment  b: Covalent and Ionic Bonding (10 marks)

i

3 marks

ii

4 marks

iii Any 3 from:
Magnesium reacts with two iodide ions
magnesium loses 2 electrons 
Magnesium ion formed
Magnesium ion has positive charge
Each iodine gains 1 electron
Iodide ion formed
Iodide ion has negative charge, oppositely charged ions attract                                                 3 marks



Key concept 9: Polymerisation

Addition polymerisation is an important type of polymerisation and is a complicated process.
Addition polymerisation always starts with a monomer with a:

C = C bond (usually found in Alkenes)

Polymerisation begins with the breaking of the C = C and a catalyst is required
Example:

Assessment a: Polymerisation (10 marks)
i. QWC: The diagram below shows a molecule of ethene. Show how ethene can be polymerised by using a 

diagram and describe the properties and uses of the product. Name the polymer formed. You may draw a 
diagram if you wish. 

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. The diagram shows the structure of the polymer tetrafluoroethene. 
Draw the monomer that was used to produce this polymer and explain how polymerisation 
occurs.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Polymerisation (10 marks)
i. Complete the table below:

(3 marks)

ii. Draw the structure of a butene molecule and explain how this molecule can be polymerised with a diagram.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4  marks)

iii. The diagram shows the processes involved in making plastics.
Explain why the products of distillation must be cracked before they can be made into plastics and give an 
example of a plastic that can be produced in this way.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)



Suggested marking guidance for assessment  a: Polymerisation (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief 

description of the 

polymerisation of ethene 

including the name of the 

polymer 

The spelling, punctuation 

and grammar are very 

weak.

There is a clear description of the 

polymerisation of ethene including 

the name of the polymer and the 

structure OR the properties/uses of 

the polymer

There is reasonable accuracy in 

spelling, punctuation and grammar, 

although there may still be some 

errors

There is a detailed description of 

the polymerisation of ethene 

including the name, structure and 

properties/uses of the polymer.

The answer shows almost faultless 

spelling, punctuation and 

grammar.

Examples of chemistry points made in the response:
Properties
Cheap
Strong
Easily moulded
Used for
Carrier bags
Cling Film
Bottles
Polymer name
Polyethene
ii 1 mark for diagram, 3 marks for explanation

Tetrafluoroethene molecules bonds
Double bond breaking / opening / opens  
Bond used to join to another molecule

4 marks

Suggested marking guidance for assessment  b: Polymerisation (10 marks)
i

Polyethene

3 marks
ii 2 marks for diagram, 2 marks for explanation

Many butene molecules
Double bonds break/opens
Molecules join together

4 marks

iii Example e.g. polyethene
Alkanes do not have a double bond / are saturated / have single bonds only
Alkenes have a double bond / are unsaturated

3 marks



Key concept 10: Moles

One mole of a substance is its gram formula mass (GFM).
One mole of a substance contains 6.02 x 1023 formula units. 
This number is known as the Avogadro constant.
One mole of a compound has a mass that is equal to its relative formula mass. So a mole of water 

(H2O) has a mass of 18g (H x 2 = 1 x 2, O x 1 = 16 x 1: 16 +2 =18). A mole of carbon dioxide (CO2) has a 
mass of 44g. Moles, mass and relative formula mass can be calculated using the equation:

Number of moles = mass ÷ relative formula mass (Mr)

Example:
Calculate the number of moles of carbon dioxide molecules in 22 g of CO2

Ar (relative atomic mass) of C = 12      Ar of O = 16
Mr (relative formula mass) of carbon dioxide = 12 + 16 + 16 = 44
number of moles = mass ÷ Mr 
number of moles = 22 ÷ 44 = 0.5 moles

Assessment a: Moles (10 marks)

i. QWC: A student carried out a titration to find the concentration of a solution of sulphuric acid. 
25.0 cm3 of the sulphuric acid solution was neutralised exactly by 34.0 cm3 of a potassium hydroxide solution 
of concentration 2.0 mol/dm3. The equation for the reaction is:

2KOH(aq)  +  H2SO4(aq)  →  K2SO4(aq) + 2H2O(l)

Describe the experimental procedure for the titration carried out by the student.

…………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Calculate the concentration of the sulphuric acid in mol/dm3.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Moles (10 marks)

i. A bleach solution contained sodium hydroxide. A 25.0 cm3 sample of the bleach solution was placed in a flask. 
The sample was titrated with hydrochloric acid containing 73 g/dm3 of hydrogen chloride (HCI).
10.0 cm3 of hydrochloric acid was required to neutralise the 25.0 cm3 of bleach solution.

Calculate the concentration of the alkali in the oven cleaner.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..      (6 marks)

ii. Perfume contains a mixture of chemicals.
The main ingredients are a solvent and a mixture of fragrance oils.
A sample of the solvent used in a perfume contained 0.6g of carbon, 0.15g of hydrogen and 0.40g of oxygen.
Calculate the empirical formula of the solvent. 

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment  a: Moles (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief description 

of the experimental 

procedure including at least 

one correct step.

The spelling, punctuation 

and grammar are very 

weak.

There is a clear description of the 

experimental procedure including 

at least 2 correct steps in order.

There is reasonable accuracy in 

spelling, punctuation and 

grammar, although there may 

still be some errors

There is a detailed description of the 

experimental procedure in a clear 

and logical order. 

The answer shows almost faultless 

spelling, punctuation and grammar.

Examples of chemistry points made in the response:
Acid measure by pipette
Alkali in burette
Note initial reading
Use of indicator
Note final reading or amount used

ii 34 x 2 / 1000
= 0.068
½ or 0.5 moles H2SO4 react with 1 mole KOH
moles H2SO4 in 25.0 cm3 = 0.068 × 0.5
moles H2SO4 in 1 dm3 =  = 1.36 mol/dm3

4 marks

Suggested marking guidance for assessment  b: Moles (10 marks)
i 1 mole HCl = 36.5g /36.5

73/36.5 = 2 moles / dm3
10 × 2 /1000
= 0.02 moles
0.02 × 1000/25  
0.8 mol / dm3

6 marks
ii C                                        H                                     O

0.60 /12  = 0.05            0.15/1 =0.15                  0.40/16 = 0.025

2                                    6                                       1

C2H6O
4 marks


