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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
02.1 

 
(difference) 
sodium has one and chlorine 
has seven electrons in outer 
level / shell  
or  
number of electrons  
 
 
(similarity) 
both have three / same number 
of levels / shells  
or   
have electrons in third level / 
shell  
or   
both have incomplete (outer) 
levels / shells 
 

 
 
number of electrons must be 
correct if quoted 
 
 
 
 
 
 
allow both have 2 electrons in 
inner shell 
or   
both have 8 electrons in second 
shell 
or   
both are one electron away from 
full outer level / shell 
 

 
 

1 
 
 
 
 
 
 
 

1 

 
AO2 

5.1.1.7 
5.1.2.1 

      
02.2 

 
 
 
 
 
sodium (atom) loses  
    
 
one (outer shell electron) 
   
 
chlorine (atom) gains  
   
 
one (electron)    
 

 
allow marks from suitable 
diagram(s) 
 
 
allow moves / transfers for loses 
do not accept sodium ion loses 
 
 
 
 
do not accept chloride 
 
 
 
 
transfer of 1 electron from 
chlorine to sodium max 2 marks 
 
reference to sharing or covalent 
bonding max 3 marks 
 

 
 
 
 
 

1 
 
 

1 
 
 

1 
 
 

1 
 

 
 
 
 
 

AO1 
5.2.1.2 

 
 AO2 

5.2.1.2 
 

AO1 
5.2.1.2 

 
AO2 

5.2.1.2 
 

 
10 
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sodium (atom) loses  
    
 
one (outer shell electron) 
   
 
chlorine (atom) gains  
   
 
one (electron)    
 

 
allow marks from suitable 
diagram(s) 
 
 
allow moves / transfers for loses 
do not accept sodium ion loses 
 
 
 
 
do not accept chloride 
 
 
 
 
transfer of 1 electron from 
chlorine to sodium max 2 marks 
 
reference to sharing or covalent 
bonding max 3 marks 
 

 
 
 
 
 

1 
 
 

1 
 
 

1 
 
 

1 
 

 
 
 
 
 

AO1 
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 AO2 

5.2.1.2 
 

AO1 
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10 

1.1

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 02.1
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02.1 

 
(difference) 
sodium has one and chlorine 
has seven electrons in outer 
level / shell  
or  
number of electrons  
 
 
(similarity) 
both have three / same number 
of levels / shells  
or   
have electrons in third level / 
shell  
or   
both have incomplete (outer) 
levels / shells 
 

 
 
number of electrons must be 
correct if quoted 
 
 
 
 
 
 
allow both have 2 electrons in 
inner shell 
or   
both have 8 electrons in second 
shell 
or   
both are one electron away from 
full outer level / shell 
 

 
 

1 
 
 
 
 
 
 
 

1 

 
AO2 

5.1.1.7 
5.1.2.1 

      
02.2 

 
 
 
 
 
sodium (atom) loses  
    
 
one (outer shell electron) 
   
 
chlorine (atom) gains  
   
 
one (electron)    
 

 
allow marks from suitable 
diagram(s) 
 
 
allow moves / transfers for loses 
do not accept sodium ion loses 
 
 
 
 
do not accept chloride 
 
 
 
 
transfer of 1 electron from 
chlorine to sodium max 2 marks 
 
reference to sharing or covalent 
bonding max 3 marks 
 

 
 
 
 
 

1 
 
 

1 
 
 

1 
 
 

1 
 

 
 
 
 
 

AO1 
5.2.1.2 

 
 AO2 

5.2.1.2 
 

AO1 
5.2.1.2 

 
AO2 

5.2.1.2 
 

 
10 

1.2

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 02.2
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04.1 

 
g 

 
do not accept upper case (G)  
do not accept gas 

 
1 

 
AO1 

5.1.2.6 
 

      
04.2 

 

 

 
one shared pair anywhere in 
overlap between two circles or 
on intersection 
 
6 other electrons on each atom  
 
allow dots or crosses or mixture 
for all marks 
 
ignore any inner shell electrons 
  

 
1 
 
 
 
 

1 

 
AO1 

5.1.2.6 
5.2.1.4 

 
 

AO2 
5.1.2.6 
5.2.1.4 

 
 

      
04.3 

 
18 

 
 

 
1 

 
AO2 

5.1.1.5 
5.1.2.6 

 
      

04.4 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
AlBr3  
 
2 Al  +  3 Br2   (   2 AlBr3 ) 
 
 
 
 

 
ignore state symbols 
ignore charges 
ignore brackets as eg Al(Br)3 
 
 
 
 
 
allow 1 mark for balancing their 
equation with an incorrect 
product 
 

 
 
 
 
 

1 
 

1 
 
 
 
 
 

 
AO2 

5.1.1.1 
5.1.2.6 

 
 
 
 
 
 
 
 

 
 
 
  

11 
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04.4 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
AlBr3  
 
2 Al  +  3 Br2   (   2 AlBr3 ) 
 
 
 
 

 
ignore state symbols 
ignore charges 
ignore brackets as eg Al(Br)3 
 
 
 
 
 
allow 1 mark for balancing their 
equation with an incorrect 
product 
 

 
 
 
 
 

1 
 

1 
 
 
 
 
 

 
AO2 
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5.1.2.6 

 
 
 
 
 
 
 
 

 
 
 
  

11 

2.1

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 04.1
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04.5 

 
 
 
 
 
 
 
 
chlorine is a smaller atom  
or has fewer energy levels  
or outer shell closer to nucleus 
 
chlorine has less shielding 
or  
has the greater attraction 
between the nucleus and the 
outer shell or incoming electron 
 
therefore chlorine can gain an 
electron (into the outer shell) 
more easily 
 

 
max 2 if outer shell / level not 
mentioned 
'it' refers to chlorine 
allow converse reasons for 
bromine being less reactive 
 
 
ignore chlorine has fewer 
electrons 
 
 
 
 
 
 
 
 
 
 
 
 
if no other marks awarded allow 
1 mark for correct trend in 
reactivity in Group 7 
 
do not accept reference to 
incorrect particles eg chloride 
atom 
 

 
 
 
 
 
 

 
 
 

1 
 
 

 

1 
 

 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 

AO1 
5.1.2.6  

 
 
 

AO1 
5.1.2.6  

 
 
 
 
 

AO2 
5.1.2.6 

     

Total   9  

 
 
 

 

 
12 

2.2

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 04.5
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02.1 

 
FeS2  

 
do not accept equations 

 
1 

 
AO2 

4.2.1.3 
 

     

 
02.2 

 
 
26 
 
30 
 
26 

 
must be this order 

 
 

1 
 

1 
 

1 
 

 
AO2 

4.1.1.4 
4.1.1.5 

     

 
02.3 

 
 
 
 
 
 
 
 
 
 
 
any two from: 
• iron has a high(er) melting / 

boiling point 
• iron is dense(r) 
• iron is hard(er) 

 
• iron is strong(er) 
• iron is less reactive 
 
• iron has ions with different 

charges 
• iron forms coloured 

compounds 
• iron can be a catalyst 

 
allow the converse statements 
for sodium 
allow transition metal for iron 
allow Group 1 metal for sodium 
 
ignore references to atomic 
structure 
 
ignore iron rusts 
 
 
 
 
 
allow iron is less malleable / 
ductile 
 
allow specific reactions showing 
difference in reactivity 
 
 
 
 
 
 
allow iron is magnetic 
 

 
 
 
 
 
 
 
 
 
 
 

2 

 
AO1 

4.1.2.5 
4.1.3.1 
4.1.3.2 

 
  

9 

3.1

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 02.3
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07.1 

 
potassium chloride and iodine 

 
either order 
 
allow KCl for potassium chloride 
and I2 for iodine 
 

 
1 

 
AO1 

4.1.2.6 

 
 

   

 
07.2 

 
 
 
 
 
(chlorine’s) outer electrons / 
shell closer to the nucleus 
 
 
 
 
(so) the chlorine nucleus has 
greater attraction for 
outer electrons / shell 
 
(so) chlorine gains an electron 
more easily 

 
allow converse statements  
allow energy levels for shells 
throughout 
 
allow chlorine has fewer shells 
allow chlorine atom is smaller 
than iodine atom  
ignore chlorine has fewer outer 
shells 
 
allow chlorine has less shielding 
do not accept incorrect types of 
attraction 
 
  
 
maxf 2 marks can be awarded if 
the answer refers to chloride / 
iodide instead of chlorine / 
iodine 
 

 
 
 
 
 

1 
 
 
 
 
 

1 
 
 
 

1 

 
AO1 

4.1.2.6 

 
 

   

 
07.3 

 
hydrogen chloride is made of 
small molecules 
 
(so hydrogen chloride) has weak 
intermolecular forces 
 
(intermolecular forces) require 
little energy to overcome 
 

 
allow hydrogen chloride is 
simple molecular 
 
 

do not accept reference to 
bonds breaking unless 
applied to intermolecular 
bonds 

 
1 
 
 

1 
 
 

1 

 
AO1 

4.1.2.6 
4.2.1.4 
4.2.2.4 

 

  

21 
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07.1 

 
potassium chloride and iodine 

 
either order 
 
allow KCl for potassium chloride 
and I2 for iodine 
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4.1.2.6 

 
 

   

 
07.2 

 
 
 
 
 
(chlorine’s) outer electrons / 
shell closer to the nucleus 
 
 
 
 
(so) the chlorine nucleus has 
greater attraction for 
outer electrons / shell 
 
(so) chlorine gains an electron 
more easily 

 
allow converse statements  
allow energy levels for shells 
throughout 
 
allow chlorine has fewer shells 
allow chlorine atom is smaller 
than iodine atom  
ignore chlorine has fewer outer 
shells 
 
allow chlorine has less shielding 
do not accept incorrect types of 
attraction 
 
  
 
maxf 2 marks can be awarded if 
the answer refers to chloride / 
iodide instead of chlorine / 
iodine 
 

 
 
 
 
 

1 
 
 
 
 
 

1 
 
 
 

1 

 
AO1 

4.1.2.6 

 
 

   

 
07.3 

 
hydrogen chloride is made of 
small molecules 
 
(so hydrogen chloride) has weak 
intermolecular forces 
 
(intermolecular forces) require 
little energy to overcome 
 

 
allow hydrogen chloride is 
simple molecular 
 
 

do not accept reference to 
bonds breaking unless 
applied to intermolecular 
bonds 

 
1 
 
 

1 
 
 

1 

 
AO1 

4.1.2.6 
4.2.1.4 
4.2.2.4 

 

  

21 

4.1

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 07.1
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07.1 

 
potassium chloride and iodine 

 
either order 
 
allow KCl for potassium chloride 
and I2 for iodine 
 

 
1 

 
AO1 

4.1.2.6 

 
 

   

 
07.2 

 
 
 
 
 
(chlorine’s) outer electrons / 
shell closer to the nucleus 
 
 
 
 
(so) the chlorine nucleus has 
greater attraction for 
outer electrons / shell 
 
(so) chlorine gains an electron 
more easily 

 
allow converse statements  
allow energy levels for shells 
throughout 
 
allow chlorine has fewer shells 
allow chlorine atom is smaller 
than iodine atom  
ignore chlorine has fewer outer 
shells 
 
allow chlorine has less shielding 
do not accept incorrect types of 
attraction 
 
  
 
maxf 2 marks can be awarded if 
the answer refers to chloride / 
iodide instead of chlorine / 
iodine 
 

 
 
 
 
 

1 
 
 
 
 
 

1 
 
 
 

1 

 
AO1 

4.1.2.6 

 
 

   

 
07.3 

 
hydrogen chloride is made of 
small molecules 
 
(so hydrogen chloride) has weak 
intermolecular forces 
 
(intermolecular forces) require 
little energy to overcome 
 

 
allow hydrogen chloride is 
simple molecular 
 
 

do not accept reference to 
bonds breaking unless 
applied to intermolecular 
bonds 

 
1 
 
 

1 
 
 

1 

 
AO1 

4.1.2.6 
4.2.1.4 
4.2.2.4 

 

  

21 

4.2

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 07.2
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08.1 

 
chlorine is toxic  

 
allow carbon monoxide is toxic 
 
allow poisonous for toxic 
ignore harmful / deadly / 
dangerous 
 
allow a poisonous gas is used / 
produced 
 
allow titanium chloride is 
corrosive 
 

 
1 

 
AO3 

4.1.2.6 
4.4.1.3 

 
 

   

 
08.2 

 
any one from: 
• very exothermic reaction 

 
 

 
 
• produces a corrosive 

solution 
 
• produces hydrogen, which is 

explosive / flammable 
 

 
 
allow explosive  
allow violent reaction 
ignore vigorous reaction 
ignore sodium is very reactive 
 
allow caustic for corrosive 
ignore alkaline 
 
allow flames produced 
ignore sodium burns 

 
1 

 
AO3 

4.1.2.5 
4.4.1.3 

 
 

   

 
08.3 

 
argon is unreactive / inert 
 
 
oxygen (from air) would react 
with sodium / titanium 
or 
water vapour (from air) would 
react with sodium / titanium 
 

 
allow argon will not react (with 
reactants / products / elements) 
 
allow elements / reactants / 
products for sodium / titanium 

 
1 
 
 

1 

 
AO1 

 
 

AO3 
 

4.1.2.4 
4.1.2.5 
4.4.1.1 
4.4.1.3 

 
  

23 

5.1

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 08.2
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08.1 

 
chlorine is toxic  

 
allow carbon monoxide is toxic 
 
allow poisonous for toxic 
ignore harmful / deadly / 
dangerous 
 
allow a poisonous gas is used / 
produced 
 
allow titanium chloride is 
corrosive 
 

 
1 

 
AO3 

4.1.2.6 
4.4.1.3 

 
 

   

 
08.2 

 
any one from: 
• very exothermic reaction 

 
 

 
 
• produces a corrosive 

solution 
 
• produces hydrogen, which is 

explosive / flammable 
 

 
 
allow explosive  
allow violent reaction 
ignore vigorous reaction 
ignore sodium is very reactive 
 
allow caustic for corrosive 
ignore alkaline 
 
allow flames produced 
ignore sodium burns 

 
1 

 
AO3 

4.1.2.5 
4.4.1.3 

 
 

   

 
08.3 

 
argon is unreactive / inert 
 
 
oxygen (from air) would react 
with sodium / titanium 
or 
water vapour (from air) would 
react with sodium / titanium 
 

 
allow argon will not react (with 
reactants / products / elements) 
 
allow elements / reactants / 
products for sodium / titanium 

 
1 
 
 

1 

 
AO1 

 
 

AO3 
 

4.1.2.4 
4.1.2.5 
4.4.1.1 
4.4.1.3 

 
  

23 

5.2

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 08.3
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07.4 

 
nitrogen (from atmosphere) 
reacts with oxygen (from 
atmosphere) 
 
at high temperature (in engine) 
or 
with a spark (from spark plug) 
 

 
 
ignore heat / hot 

 
1 
 
 
 

1 

 
AO1 

4.9.3.1 

  
   

 
07.5 

 
2 NO2 → N2 + 2 O2  
 

 
allow multiples 
 
if incorrect, allow N2 for 1 mark 
 

 
2 
 
 

 
AO2 

4.1.1.1 
4.3.1.1 

 
 

   

 
07.6 

 
 
 
 
any two from: 
• acid rain  

 
• respiratory problems 

 
 

• carbon monoxide 
 

• global dimming or smog 
 

 
max 1 mark if global warming 
mentioned 
 
 
allow specific effects of acid rain 
 
allow specific respiratory 
problems eg breathing 
difficulties, asthma 
 
 
 
 

 
 
 
 

2 

 
AO1 

4.9.3.2 

 
 

   

 
07.7 

 
transition metals  

 
1 

 
AO2 

4.1.3.2 
 

  
   

Total   12  
 
  

17 

6.1

Source: AQA 2018 Chemistry Paper 2 mark scheme, original question 07.7
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8 

 
01.4 

 
 
 
 
 
 
(beryllium is) less reactive 
 
any one from: 
 
• greater attraction between 

nucleus and outer electrons  
• more energy is needed to 

remove electrons 
• loss of electrons is more 

difficult  
• outer electrons closer to 

nucleus 
• less shielding  
 
 
 
 

 
allow converse answers for 
magnesium 
 
MP2 only if MP1 is correct 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
allow higher in group 
allow reactivity increases down 
the group 
 
ignore reactivity series 
 

 
 
 
 
 
 
1 
 
1 

 
AO3 

5.1.2.3 
5.1.2.5  
5.4.1.2 

  

7.1

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 01.4
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15 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

 
04.1 

 
atomic weight 
 
 

 
do not accept atomic mass or Ar 

 
1 

 
AO1 

5.1.2.2 
 

 

 
04.2 

 
left gaps / spaces 
 
or 
 
changed the order based on 
atomic weights 
 

 
 
 
 
 
 
 
 
allow placed them in correct 
groups according to properties 
 
do not accept reference to 
atomic number 
 

 
1 
 

 

 
AO1 

5.1.2.2 

 

 
04.3 

 
weak forces between the 
molecules 
or  
weak intermolecular forces 

 
 

(so) little energy required to 
overcome / break the forces 
between molecules 
or 
(so) little energy required to 
overcome / break the 
intermolecular forces 

 
allow weak intermolecular bonds 
do not accept incorrect 
references to covalent bonds 
 
 
 
allow (so) little energy required 
to separate the molecules 
 
 
allow (so) little energy required 
to overcome / break the 
intermolecular bonds 
 
ignore less energy 
 

 
1 
 
 
 
 
 

1 

 
AO1  
AO3  

5.1.2.6 
5.2.2.4 
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04.1 

 
atomic weight 
 
 

 
do not accept atomic mass or Ar 

 
1 

 
AO1 

5.1.2.2 
 

 

 
04.2 

 
left gaps / spaces 
 
or 
 
changed the order based on 
atomic weights 
 

 
 
 
 
 
 
 
 
allow placed them in correct 
groups according to properties 
 
do not accept reference to 
atomic number 
 

 
1 
 

 

 
AO1 

5.1.2.2 

 

 
04.3 

 
weak forces between the 
molecules 
or  
weak intermolecular forces 

 
 

(so) little energy required to 
overcome / break the forces 
between molecules 
or 
(so) little energy required to 
overcome / break the 
intermolecular forces 

 
allow weak intermolecular bonds 
do not accept incorrect 
references to covalent bonds 
 
 
 
allow (so) little energy required 
to separate the molecules 
 
 
allow (so) little energy required 
to overcome / break the 
intermolecular bonds 
 
ignore less energy 
 

 
1 
 
 
 
 
 

1 

 
AO1  
AO3  

5.1.2.6 
5.2.2.4 

 
  

8.1

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 04.1
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04.1 

 
atomic weight 
 
 

 
do not accept atomic mass or Ar 

 
1 

 
AO1 

5.1.2.2 
 

 

 
04.2 

 
left gaps / spaces 
 
or 
 
changed the order based on 
atomic weights 
 

 
 
 
 
 
 
 
 
allow placed them in correct 
groups according to properties 
 
do not accept reference to 
atomic number 
 

 
1 
 

 

 
AO1 

5.1.2.2 

 

 
04.3 

 
weak forces between the 
molecules 
or  
weak intermolecular forces 

 
 

(so) little energy required to 
overcome / break the forces 
between molecules 
or 
(so) little energy required to 
overcome / break the 
intermolecular forces 

 
allow weak intermolecular bonds 
do not accept incorrect 
references to covalent bonds 
 
 
 
allow (so) little energy required 
to separate the molecules 
 
 
allow (so) little energy required 
to overcome / break the 
intermolecular bonds 
 
ignore less energy 
 

 
1 
 
 
 
 
 

1 

 
AO1  
AO3  

5.1.2.6 
5.2.2.4 

 
  

8.2

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 04.2
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16 

 

 
04.4 

 
 
 
(the) molecules get larger going 
down the group 
 
(so the) forces between the 
molecules increase 
or  
(so the) intermolecular forces 
increase 
 
(so the) boiling points increase 
going down the group  
or  
(so the) boiling points increase 
with increasing relative atomic 
mass 
 

 
allow converse explanation in 
terms of boiling point 
 
 
 
 
 
 
 
 
 
allow (so) more energy is 
needed to separate the 
molecules 
 

 
 
 
1 
 
 
1 
 
 
 
 
 
1 

 
AO1 

     AO3 
5.1.2.6 
5.2.2.4 

 

 

 
04.5 

 
2,8 
 
(so) stable arrangement of 
electrons  
or  
(so) full outer shell 
 

 
allow diagram or description 

 
1 
 
1 
 
 

 
AO1 

5.1.2.4 

 

 
04.6 

 
 
 
 
1
40

  × 6.02 × 1023 
or 
0.025 × 6.02 × 1023 
 
 
1.51 × 1022 
 

 
an answer of 1.51 × 1022 scores 
2 marks  
 
 
 
 
 
 
 
allow 1.505 × 1022 

 
 
 
 
1 
 
 
 
 
 
1 

    
AO2 

5.3.2.1  

 

Total   11  

 
  

8.3

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 04.5
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06.1 

 
2 Na  +  Cl2  →  2 NaCl 

 
 

 
1 
 

 
AO2 

5.1.1.1 
5.1.2.5 

 
 

 
06.2 

 
(before) 
silver solid / liquid / metal  
or  
green (gas) 
 
 
(during) 
yellow flame  
or  
white smoke  
or  
green colour fades / disappears 

 
 

 
(after) 
white solid / powder 
 

 
 
allow grey solid / metal 
 
allow yellow (gas) 
 
 
 
allow orange / white flame 
 
 
 
 
 
allow vigorous reaction 

 
 

1 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 

1 

 
AO1 

5.1.2.5 
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06.1 

 
2 Na  +  Cl2  →  2 NaCl 

 
 

 
1 
 

 
AO2 

5.1.1.1 
5.1.2.5 

 
 

 
06.2 

 
(before) 
silver solid / liquid / metal  
or  
green (gas) 
 
 
(during) 
yellow flame  
or  
white smoke  
or  
green colour fades / disappears 

 
 

 
(after) 
white solid / powder 
 

 
 
allow grey solid / metal 
 
allow yellow (gas) 
 
 
 
allow orange / white flame 
 
 
 
 
 
allow vigorous reaction 

 
 

1 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 

1 

 
AO1 

5.1.2.5 

 
  

9.1

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 06.1
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06.1 

 
2 Na  +  Cl2  →  2 NaCl 

 
 

 
1 
 

 
AO2 

5.1.1.1 
5.1.2.5 

 
 

 
06.2 

 
(before) 
silver solid / liquid / metal  
or  
green (gas) 
 
 
(during) 
yellow flame  
or  
white smoke  
or  
green colour fades / disappears 

 
 

 
(after) 
white solid / powder 
 

 
 
allow grey solid / metal 
 
allow yellow (gas) 
 
 
 
allow orange / white flame 
 
 
 
 
 
allow vigorous reaction 

 
 

1 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 

1 

 
AO1 

5.1.2.5 

 
  

9.2

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 06.2
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21 

 

 
06.3 

 
 
 
(sodium has) 
fewer energy levels / shells 
 
 
outer electron / shell is closer to 
nucleus  
or  
outer electron / shell is less 
shielded 
 
 
(so) greater attraction between 
nucleus and outer electron / shell 
 
 
(so) outer electron is less easily 
lost 

 
allow converse for potassium 
 
 
allow diagrams of electron 
structure 
 
 
 
 
 
 
 
 
 
 
 
 
allow (so) loses an / one 
electron less easily  
allow (so) more energy needed 
to remove an / one electron 
 
 

 
 
 
 
1 
 
 
1 
 
 
 
 
 
 
1 
 
 
 
1 

 
AO1 

5.1.2.5 

 
 
  

9.3

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 06.3



Periodic Table - AQA past paper mark scheme

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2019 

7 

Question 1 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

01.1 

 
 
 
 
any one from: 
• so elements / iodine / 

tellurium were in groups with 
similar properties 

• iodine has similar properties 
to Br / Cl / F / Group 7 

• iodine has different properties 
to Se / S / O / Group 6 

ignore reference to atomic 
structure 
ignore references to Cr, Mn and 
Mo 
 
 
 
 
 
allow corresponding argument in 
terms of tellurium 

 
 
 
 
1 
 
 
 

 
AO1 

4.1.2.2 

     

01.2 

 
 
Mendeleev had predicted 
properties of missing elements 
 
elements were discovered (that 
filled the spaces / gaps) 
 
properties (of these elements) 
matched Mendeleev’s 
predictions 

ignore reference to atomic 
structure 
 
 
 
 
 
 
allow atomic weights (of these 
elements) fitted in the spaces / 
gaps 
 
 
 
if no other mark awarded, allow 
1 mark for in previous versions 
of the periodic table the pattern 
of similar properties broke down 

 
 
1 
 
 
1 
 
 
1 
 

 
AO1 

4.1.2.2 

     
01.3 relative atomic mass  1 

 
AO1 

4.1.1.6 

     

01.4 
(increasing) atomic / proton 
number 

ignore (increasing) electron 
number 
do not accept relative atomic / 
proton number 

1 
 

AO1  
4.1.2.1 

     

01.5 

(formula) At2 
 
(state) solid 

ignore incorrect state symbol 
 
allow (s) 
ignore s 
 

1 
 
1 

AO1 
4.1.2.6 

  

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2019 

7 

Question 1 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

01.1 

 
 
 
 
any one from: 
• so elements / iodine / 

tellurium were in groups with 
similar properties 

• iodine has similar properties 
to Br / Cl / F / Group 7 

• iodine has different properties 
to Se / S / O / Group 6 

ignore reference to atomic 
structure 
ignore references to Cr, Mn and 
Mo 
 
 
 
 
 
allow corresponding argument in 
terms of tellurium 

 
 
 
 
1 
 
 
 

 
AO1 

4.1.2.2 

     

01.2 

 
 
Mendeleev had predicted 
properties of missing elements 
 
elements were discovered (that 
filled the spaces / gaps) 
 
properties (of these elements) 
matched Mendeleev’s 
predictions 

ignore reference to atomic 
structure 
 
 
 
 
 
 
allow atomic weights (of these 
elements) fitted in the spaces / 
gaps 
 
 
 
if no other mark awarded, allow 
1 mark for in previous versions 
of the periodic table the pattern 
of similar properties broke down 

 
 
1 
 
 
1 
 
 
1 
 

 
AO1 

4.1.2.2 

     
01.3 relative atomic mass  1 

 
AO1 

4.1.1.6 

     

01.4 
(increasing) atomic / proton 
number 

ignore (increasing) electron 
number 
do not accept relative atomic / 
proton number 

1 
 

AO1  
4.1.2.1 

     

01.5 

(formula) At2 
 
(state) solid 

ignore incorrect state symbol 
 
allow (s) 
ignore s 
 

1 
 
1 

AO1 
4.1.2.6 

  

10.1

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 01.1
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7 

Question 1 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

01.1 

 
 
 
 
any one from: 
• so elements / iodine / 

tellurium were in groups with 
similar properties 

• iodine has similar properties 
to Br / Cl / F / Group 7 

• iodine has different properties 
to Se / S / O / Group 6 

ignore reference to atomic 
structure 
ignore references to Cr, Mn and 
Mo 
 
 
 
 
 
allow corresponding argument in 
terms of tellurium 

 
 
 
 
1 
 
 
 

 
AO1 

4.1.2.2 

     

01.2 

 
 
Mendeleev had predicted 
properties of missing elements 
 
elements were discovered (that 
filled the spaces / gaps) 
 
properties (of these elements) 
matched Mendeleev’s 
predictions 

ignore reference to atomic 
structure 
 
 
 
 
 
 
allow atomic weights (of these 
elements) fitted in the spaces / 
gaps 
 
 
 
if no other mark awarded, allow 
1 mark for in previous versions 
of the periodic table the pattern 
of similar properties broke down 

 
 
1 
 
 
1 
 
 
1 
 

 
AO1 

4.1.2.2 

     
01.3 relative atomic mass  1 

 
AO1 

4.1.1.6 

     

01.4 
(increasing) atomic / proton 
number 

ignore (increasing) electron 
number 
do not accept relative atomic / 
proton number 

1 
 

AO1  
4.1.2.1 

     

01.5 

(formula) At2 
 
(state) solid 

ignore incorrect state symbol 
 
allow (s) 
ignore s 
 

1 
 
1 

AO1 
4.1.2.6 

  

10.2

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 01.2
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7 

Question 1 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

01.1 

 
 
 
 
any one from: 
• so elements / iodine / 

tellurium were in groups with 
similar properties 

• iodine has similar properties 
to Br / Cl / F / Group 7 

• iodine has different properties 
to Se / S / O / Group 6 

ignore reference to atomic 
structure 
ignore references to Cr, Mn and 
Mo 
 
 
 
 
 
allow corresponding argument in 
terms of tellurium 

 
 
 
 
1 
 
 
 

 
AO1 

4.1.2.2 

     

01.2 

 
 
Mendeleev had predicted 
properties of missing elements 
 
elements were discovered (that 
filled the spaces / gaps) 
 
properties (of these elements) 
matched Mendeleev’s 
predictions 

ignore reference to atomic 
structure 
 
 
 
 
 
 
allow atomic weights (of these 
elements) fitted in the spaces / 
gaps 
 
 
 
if no other mark awarded, allow 
1 mark for in previous versions 
of the periodic table the pattern 
of similar properties broke down 

 
 
1 
 
 
1 
 
 
1 
 

 
AO1 

4.1.2.2 

     
01.3 relative atomic mass  1 

 
AO1 

4.1.1.6 

     

01.4 
(increasing) atomic / proton 
number 

ignore (increasing) electron 
number 
do not accept relative atomic / 
proton number 

1 
 

AO1  
4.1.2.1 

     

01.5 

(formula) At2 
 
(state) solid 

ignore incorrect state symbol 
 
allow (s) 
ignore s 
 

1 
 
1 

AO1 
4.1.2.6 

  

10.3

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 01.3
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Question 1 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

01.1 

 
 
 
 
any one from: 
• so elements / iodine / 

tellurium were in groups with 
similar properties 

• iodine has similar properties 
to Br / Cl / F / Group 7 

• iodine has different properties 
to Se / S / O / Group 6 

ignore reference to atomic 
structure 
ignore references to Cr, Mn and 
Mo 
 
 
 
 
 
allow corresponding argument in 
terms of tellurium 

 
 
 
 
1 
 
 
 

 
AO1 

4.1.2.2 

     

01.2 

 
 
Mendeleev had predicted 
properties of missing elements 
 
elements were discovered (that 
filled the spaces / gaps) 
 
properties (of these elements) 
matched Mendeleev’s 
predictions 

ignore reference to atomic 
structure 
 
 
 
 
 
 
allow atomic weights (of these 
elements) fitted in the spaces / 
gaps 
 
 
 
if no other mark awarded, allow 
1 mark for in previous versions 
of the periodic table the pattern 
of similar properties broke down 

 
 
1 
 
 
1 
 
 
1 
 

 
AO1 

4.1.2.2 

     
01.3 relative atomic mass  1 

 
AO1 

4.1.1.6 

     

01.4 
(increasing) atomic / proton 
number 

ignore (increasing) electron 
number 
do not accept relative atomic / 
proton number 

1 
 

AO1  
4.1.2.1 

     

01.5 

(formula) At2 
 
(state) solid 

ignore incorrect state symbol 
 
allow (s) 
ignore s 
 

1 
 
1 

AO1 
4.1.2.6 

  

10.4

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 01.4



Periodic Table - AQA past paper mark scheme
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Question 1 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

01.1 

 
 
 
 
any one from: 
• so elements / iodine / 

tellurium were in groups with 
similar properties 

• iodine has similar properties 
to Br / Cl / F / Group 7 

• iodine has different properties 
to Se / S / O / Group 6 

ignore reference to atomic 
structure 
ignore references to Cr, Mn and 
Mo 
 
 
 
 
 
allow corresponding argument in 
terms of tellurium 

 
 
 
 
1 
 
 
 

 
AO1 

4.1.2.2 

     

01.2 

 
 
Mendeleev had predicted 
properties of missing elements 
 
elements were discovered (that 
filled the spaces / gaps) 
 
properties (of these elements) 
matched Mendeleev’s 
predictions 

ignore reference to atomic 
structure 
 
 
 
 
 
 
allow atomic weights (of these 
elements) fitted in the spaces / 
gaps 
 
 
 
if no other mark awarded, allow 
1 mark for in previous versions 
of the periodic table the pattern 
of similar properties broke down 

 
 
1 
 
 
1 
 
 
1 
 

 
AO1 

4.1.2.2 

     
01.3 relative atomic mass  1 

 
AO1 

4.1.1.6 

     

01.4 
(increasing) atomic / proton 
number 

ignore (increasing) electron 
number 
do not accept relative atomic / 
proton number 

1 
 

AO1  
4.1.2.1 

     

01.5 

(formula) At2 
 
(state) solid 

ignore incorrect state symbol 
 
allow (s) 
ignore s 
 

1 
 
1 

AO1 
4.1.2.6 

  

10.5

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 01.5
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8 

     

01.6 

any two from: 
• flame  
• (white) solid forms 
• colour of gas / chlorine 

disappears / fades 
 

 
allow burns 
allow (white) smoke forms 
 
 
 

2 
 
 

AO1 
4.1.2.5 

     
Total   10  

 
  

10.6

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 01.6
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05.4 Cr2O3  1 

 
AO2 

4.1.3.2 

     

05.5 
 
 

 
 
 
(for bonds broken)  
((12 x 391) + (3 x 498) = ) 6186 
 
(for bonds made) 
((2 x 945) + (12 x 464) = ) 7458 
 
(overall energy change = 6186-
7458 = ) (-)1272 (kJ) 

an answer of (-)1272 (kJ) scores 
3 marks 
 
 
 
 
 
 
 
allow correct calculation using 
incorrectly calculated values 
from step 1 and/or step 2  

 
 
 
 
1 
 
 
1 
 
 
1 

AO2 
4.5.1.3 

 
  

11.1

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 05.4
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Question Answers Extra information Mark AO / 
Spec. Ref. 

     

 
07.1 

 
 

 
 
 
 
 
caesium atom loses one 
electron 

 
 

(and) oxygen atom gains two 
electrons 
 
 
(so) two caesium atoms react 
with one oxygen atom 
 
 
 
any one from: 
• (to form) Cs+ and O2- 
• (to form) caesium ion(s) and 

oxide ion(s) 
• (to form) ions with full outer 

shells / levels 
 

 
max 3 marks if reference to 
incorrect particles / bonding / 
structure  
 
 
 
 
 
 
 
 
 
allow (to produce) Cs2O 
 
 
 
 
 
 

 
 
 
 
 

1 
 
 
 

1 
 
 
 

1 
 
 
 
 

1 
 

 
 
 
 
 

AO1 
5.1.2.5 
5.2.1.2 

 

     

  

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2020 

19 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

 
07.1 

 
 

 
 
 
 
 
caesium atom loses one 
electron 

 
 

(and) oxygen atom gains two 
electrons 
 
 
(so) two caesium atoms react 
with one oxygen atom 
 
 
 
any one from: 
• (to form) Cs+ and O2- 
• (to form) caesium ion(s) and 

oxide ion(s) 
• (to form) ions with full outer 

shells / levels 
 

 
max 3 marks if reference to 
incorrect particles / bonding / 
structure  
 
 
 
 
 
 
 
 
 
allow (to produce) Cs2O 
 
 
 
 
 
 

 
 
 
 
 

1 
 
 
 

1 
 
 
 

1 
 
 
 
 

1 
 

 
 
 
 
 

AO1 
5.1.2.5 
5.2.1.2 

 

     

  

12.1

Source: AQA 2020 Combined Science Paper 1 mark scheme, original question 07.1
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07.2 

 
 
 
(caesium has) more energy 
levels 
or 
(caesium has) more shells 
 
 
(so the) outer electron / shell is 
further from nucleus  
or  
outer electron / shell is more 
shielded 
 
 
(so) weaker attraction between 
nucleus and outer electron / 
shell 
 
 
(so) outer electron is more 
easily lost 

 
allow converse for sodium 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
allow (so) less energy needed to 
remove outer electron 
 

 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 

1 

 
 
 

AO2 
 
 
 
 
 

AO1 
 
 
 
 
 
 

AO1 
 
 
 
 

AO1 
 

5.1.2.3 
5.1.2.5 

 
     

 
07.3 

 
early periodic tables were 
arranged with elements in order 
of their atomic weights 
 
iodine has a lower atomic weight 
than tellurium 
 
(so) Mendeleev placed iodine 
with elements with same / 
similar properties  
or 
(so) Mendeleev placed tellurium 
with elements with same / 
similar properties  
 

 
ignore atomic mass 
 
 
 
allow converse for tellurium 
 
 
allow F / Cl / Br for elements 
 
 
 
allow O / S / Se for elements 

 
1 
 
 
 

1 
 
 

1 

 
AO1 

 
 
 

AO1 
 
 

AO2 
 

5.1.2.2 
 

     

Total   11  

 

12.2

Source: AQA 2020 Combined Science Paper 1 mark scheme, original question 07.2
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07.2 

 
 
 
(caesium has) more energy 
levels 
or 
(caesium has) more shells 
 
 
(so the) outer electron / shell is 
further from nucleus  
or  
outer electron / shell is more 
shielded 
 
 
(so) weaker attraction between 
nucleus and outer electron / 
shell 
 
 
(so) outer electron is more 
easily lost 

 
allow converse for sodium 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
allow (so) less energy needed to 
remove outer electron 
 

 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 

1 

 
 
 

AO2 
 
 
 
 
 

AO1 
 
 
 
 
 
 

AO1 
 
 
 
 

AO1 
 

5.1.2.3 
5.1.2.5 

 
     

 
07.3 

 
early periodic tables were 
arranged with elements in order 
of their atomic weights 
 
iodine has a lower atomic weight 
than tellurium 
 
(so) Mendeleev placed iodine 
with elements with same / 
similar properties  
or 
(so) Mendeleev placed tellurium 
with elements with same / 
similar properties  
 

 
ignore atomic mass 
 
 
 
allow converse for tellurium 
 
 
allow F / Cl / Br for elements 
 
 
 
allow O / S / Se for elements 

 
1 
 
 
 

1 
 
 

1 

 
AO1 

 
 
 

AO1 
 
 

AO2 
 

5.1.2.2 
 

     

Total   11  

 

12.3

Source: AQA 2020 Combined Science Paper 1 mark scheme, original question 07.3
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Question 2  
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

02.1 they form ions with different 
charges 
 
they have high melting points 

 
 

1 
 
 

1 

AO1 
4.1.3.1 
4.1.3.2 

 

02.2 the (grey) crystals are silver 
 
the copper ions (produced) are 
blue 
 
(because) copper displaces 
silver 

 
 
allow the copper nitrate / 
compound (produced) is blue  
 

1 
 

1 
 
 

1 

AO3 
4.4.1.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2020 

9 
 

Question 2  
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

02.1 they form ions with different 
charges 
 
they have high melting points 

 
 

1 
 
 

1 

AO1 
4.1.3.1 
4.1.3.2 

 

02.2 the (grey) crystals are silver 
 
the copper ions (produced) are 
blue 
 
(because) copper displaces 
silver 

 
 
allow the copper nitrate / 
compound (produced) is blue  
 

1 
 

1 
 
 

1 

AO3 
4.4.1.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

13.1

Source: AQA 2020 Chemistry Paper 1 mark scheme, original question 02.1
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Question 5  
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

05.1 any three from: 
(nuclear model) 
• mostly empty space  
 
 
 
 
• the positive charge is (all) in 

the nucleus 
 
 
 
 
 
 
• the mass is concentrated in 

the nucleus 
 
 
 
 
• the electrons and the nucleus 

are separate 
 

 
 
allow the plum pudding model 
has no empty space 
allow the plum pudding model is 
solid  
 
allow in the plum pudding model 
the atom is a ball of positive 
charge (with embedded 
electrons) 
do not accept reference to 
protons  
 
 
allow in the plum pudding model 
the mass is spread out  
do not accept reference to 
neutrons 
 
 
allow in the plum pudding model 
the electrons are embedded  
allow in the nuclear model the 
electrons are in orbits   

3 AO1 
4.1.1.3 

 

 

05.2  
 
 
electrons orbit the nucleus  
 
 
 
 
electrons are at specific 
distances from the nucleus 

do not accept reference to 
protons / neutrons 
 
allow electrons are in energy 
levels around the nucleus 
or  
allow electrons are in shells 
around the nucleus 
 
 

 
 
 

1 
 
 
 
 

1 

AO1 
4.1.1.3 

 

 

05.3 atomic number is the number of 
protons 
 
(and) protons were not 
discovered until later 

 
 
 
ignore electrons / neutrons were 
not discovered until later 

1 
 
 

1 

AO3 
4.1.1.3 
4.1.1.4 
4.1.2.2 

 

14.1

Source: AQA 2020 Chemistry Paper 1 mark scheme, original question 05.3
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Question 5 continued 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

05.4 so their properties matched the 
rest of the group 

allow converse 1 AO1 
4.1.2.2 

 
Total   8  
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Question 5 continued 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

05.4 so their properties matched the 
rest of the group 

allow converse 1 AO1 
4.1.2.2 

 
Total   8  

 
  

14.2

Source: AQA 2020 Chemistry Paper 1 mark scheme, original question 05.4
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Question 8 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

08.1 liquid         gas 
 

 1 
 

AO2 
4.2.2.1 

 

08.2 (boiling point) increases (down 
the table / group) 
 
(because) the relative formula / 
molecular mass increases  
or 
(because) the size of the 
molecule increases  
 
(so) the intermolecular forces 
increase (in strength) 
 
(so) more energy is needed to 
overcome the intermolecular 
forces  
 

 
 
 
 
 
 
 
 
 
allow (so) the forces between 
molecules increase (in strength) 
 
allow (so) more energy is 
needed to separate the 
molecules 
 
do not accept a reference to 
breaking bonds unless 
specifically between molecules 

1 
 
 

1 
 
 
 
 
 

1 
 
 

1 
 

AO1 
4.1.2.6 
4.2.2.1 
4.2.2.4 

 

 

08.3 boiling point is a bulk property allow boiling point is related to 
intermolecular forces (so more 
than one molecule is involved) 

1 
 

AO1 
4.2.2.1 

 

08.4 the gas / halogen is toxic 
 

allow the gas / halogen is 
poisonous / harmful  
allow to prevent inhalation of the 
gas / halogen 
 
ignore deadly / lethal 

1 
 

AO3 
4.1.2.6 
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Question 8 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

08.1 liquid         gas 
 

 1 
 

AO2 
4.2.2.1 

 

08.2 (boiling point) increases (down 
the table / group) 
 
(because) the relative formula / 
molecular mass increases  
or 
(because) the size of the 
molecule increases  
 
(so) the intermolecular forces 
increase (in strength) 
 
(so) more energy is needed to 
overcome the intermolecular 
forces  
 

 
 
 
 
 
 
 
 
 
allow (so) the forces between 
molecules increase (in strength) 
 
allow (so) more energy is 
needed to separate the 
molecules 
 
do not accept a reference to 
breaking bonds unless 
specifically between molecules 

1 
 
 

1 
 
 
 
 
 

1 
 
 

1 
 

AO1 
4.1.2.6 
4.2.2.1 
4.2.2.4 

 

 

08.3 boiling point is a bulk property allow boiling point is related to 
intermolecular forces (so more 
than one molecule is involved) 

1 
 

AO1 
4.2.2.1 

 

08.4 the gas / halogen is toxic 
 

allow the gas / halogen is 
poisonous / harmful  
allow to prevent inhalation of the 
gas / halogen 
 
ignore deadly / lethal 

1 
 

AO3 
4.1.2.6 

 

 
  

15.1

Source: AQA 2020 Chemistry Paper 1 mark scheme, original question 08.1
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Question 8 continued 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

08.5  
 
 
(going down the group) 
the outer electrons / shell 
become further from the nucleus 
 
 
 
 
 
(so) the nucleus has less 
attraction for the outer electrons 
/ shell 
 
 
 
 
 
 
 
 
 
(so) an electron is gained less 
easily 

allow energy level for shell 
throughout 
 
allow the atoms become larger 
allow the number of shells 
increases 
 
ignore the number of outer 
shells increases 
 
 
allow (so) the nucleus has less 
attraction for the incoming 
electron 
 
allow (so) increased shielding 
between the nucleus and the 
outer electrons / shell 
 
allow (so) increased shielding 
between the nucleus and the 
incoming electron 
 
 

 
 
 

1 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 

  1 

AO1 
4.1.2.6 
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Question 8 continued 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

08.5  
 
 
(going down the group) 
the outer electrons / shell 
become further from the nucleus 
 
 
 
 
 
(so) the nucleus has less 
attraction for the outer electrons 
/ shell 
 
 
 
 
 
 
 
 
 
(so) an electron is gained less 
easily 

allow energy level for shell 
throughout 
 
allow the atoms become larger 
allow the number of shells 
increases 
 
ignore the number of outer 
shells increases 
 
 
allow (so) the nucleus has less 
attraction for the incoming 
electron 
 
allow (so) increased shielding 
between the nucleus and the 
outer electrons / shell 
 
allow (so) increased shielding 
between the nucleus and the 
incoming electron 
 
 

 
 
 

1 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 

  1 

AO1 
4.1.2.6 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15.2

Source: AQA 2020 Chemistry Paper 1 mark scheme, original question 08.5
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Question 10 (continued) 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
 

10.4 
 
no change in equilibrium 
position  
 
(because) no gases are present 

 
 
 
 
allow (because) only aqueous 
solutions are present 

 
1 
 
 

1 

 
AO2 

4.6.2.7 
 

 

 
10.5 

 
Co2+ 

 
 
 

 
1 
 

AO2 
4.1.3.2 
4.6.2.5 

 

Total   10  

 

16.1

Source: AQA 2020 Chemistry Paper 2 mark scheme, original question 10.5
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7 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 
01.1 

 
(Group) 0 
or  
noble gases  
 

 
 

 
1 

 
AO2 

5.1.2.2 
 

     
 

01.2 
 
B 

  
1 

 
AO2 

5.1.1.3 
 

     
 

01.3 
 
A 

  
1 

 
AO3 

5.1.1.3 
 

     
 

01.4 
 
(atoms with the) same number 
of protons 
 
 
 
 
 
 
 
 
(but with) different numbers of 
neutrons 

 
allow atoms with the same 
atomic number 
 
allow atoms of the same 
element 
 
ignore the same number of 
electrons 
 
 
ignore (but with) different mass 
numbers 
 
do not accept (but with) different 
relative atomic mass 
 

 
1 
 
 
 
 
 
 
 
 
 

1 

 
AO1 

5.1.1.5 
 
 

      
01.5 

 

 
(39 × 93.1) + (41 × 6.9)

100
 

 
= 39.138 
 
= 39.1 
 
 

 
 
 
 
 
 
allow correctly rounded answer 
to 1 decimal place from an 
incorrect calculation using all the 
values given in the question 
 

 
1 
 
 

1 
 

1 

 
AO2 

5.1.1.6 
 

     

Total   8  
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 
01.1 

 
(Group) 0 
or  
noble gases  
 

 
 

 
1 

 
AO2 

5.1.2.2 
 

     
 

01.2 
 
B 

  
1 

 
AO2 

5.1.1.3 
 

     
 

01.3 
 
A 

  
1 

 
AO3 

5.1.1.3 
 

     
 

01.4 
 
(atoms with the) same number 
of protons 
 
 
 
 
 
 
 
 
(but with) different numbers of 
neutrons 

 
allow atoms with the same 
atomic number 
 
allow atoms of the same 
element 
 
ignore the same number of 
electrons 
 
 
ignore (but with) different mass 
numbers 
 
do not accept (but with) different 
relative atomic mass 
 

 
1 
 
 
 
 
 
 
 
 
 

1 

 
AO1 

5.1.1.5 
 
 

      
01.5 

 

 
(39 × 93.1) + (41 × 6.9)

100
 

 
= 39.138 
 
= 39.1 
 
 

 
 
 
 
 
 
allow correctly rounded answer 
to 1 decimal place from an 
incorrect calculation using all the 
values given in the question 
 

 
1 
 
 

1 
 

1 

 
AO2 

5.1.1.6 
 

     

Total   8  

 
  

17.1

Source: AQA 2021 Combined Science Paper 1 mark scheme, original question 01.1



Periodic Table - AQA past paper mark scheme
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9 

Question 2  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.1 (atoms with the) same number 

of protons 

 

 

 

 

 

 

(but with) different numbers of 

neutrons 

allow atoms with the same 

atomic number  

allow atoms of the same 

element 

 

ignore the same number of 

electrons 

 

ignore (but with) different mass 

numbers 

 

do not accept (but with) different 

relative atomic mass 

1 

 

 

 

 

 

 

 

1 

AO1 

4.1.1.4 

4.1.1.5 

 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.2 

 
 
 

(Ar =) 
(69 × 60) + (71 × 40)

100
 

 

= 69.8 

 1 

 

 

1 

AO2 

4.1.1.6 

 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.3 (number of electrons) = 31  

 

(number of neutrons) = 38 

 1 

 

1 

AO2 

4.1.1.4 

4.1.1.5 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.4 Ga3+  1 

 

AO3 

4.2.1.2 
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Question 2  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.1 (atoms with the) same number 

of protons 

 

 

 

 

 

 

(but with) different numbers of 

neutrons 

allow atoms with the same 

atomic number  

allow atoms of the same 

element 

 

ignore the same number of 

electrons 

 

ignore (but with) different mass 

numbers 

 

do not accept (but with) different 

relative atomic mass 

1 

 

 

 

 

 

 

 

1 

AO1 

4.1.1.4 

4.1.1.5 

 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.2 

 
 
 

(Ar =) 
(69 × 60) + (71 × 40)

100
 

 

= 69.8 

 1 

 

 

1 

AO2 

4.1.1.6 

 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.3 (number of electrons) = 31  

 

(number of neutrons) = 38 

 1 

 

1 

AO2 

4.1.1.4 

4.1.1.5 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.4 Ga3+  1 

 

AO3 

4.2.1.2 

 
  

18.1

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 02.4
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10 

Question 2 continued 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.5 (gallium) fitted in a gap 

(Mendeleev had left) 

 

(gallium’s) properties were 

predicted correctly (by 

Mendeleev)  

 

 

 

allow (gallium’s) properties 

matched the rest of the group 

 

1 

 

 

1 

AO2 

4.1.2.2 

 

 

Total   9   
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10 

Question 2 continued 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.5 (gallium) fitted in a gap 

(Mendeleev had left) 

 

(gallium’s) properties were 

predicted correctly (by 

Mendeleev)  

 

 

 

allow (gallium’s) properties 

matched the rest of the group 

 

1 

 

 

1 

AO2 

4.1.2.2 

 

 

Total   9   

 
  

18.2

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 02.5
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Question 4  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.1 any two from: 

• (potassium) floats 

• (potassium)  melts 

• (potassium)  moves around 

• potassium becomes smaller 

• (lilac) flame 

• effervescence 

 

 

 

 

allow potassium disappears 

 

allow fizzing 

2 AO1 

4.1.2.5 

4.4.1.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.2 2 K  + 2 H2O  →  2 KOH  +  H2 

 

 

 

 

allow multiples  

 

allow 1 mark for KOH and H2  

 

 

2 

 

 

AO1 

AO2 

4.1.1.1 

4.1.2.5 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.3 reactivity increases (going down 
the group) 
 
(because) the outer electron / 
shell is further from the nucleus 
 
 
 
 
(so) there is less attraction 
between the nucleus and the 
outer electron / shell 
 
 
 
(so) the atom loses an electron 
more easily 

 
 
 
allow (because) there are more 
shells 
allow (because) the atoms get 
larger 
 
 
allow (so) there is more 
shielding from the nucleus  
 
do not accept incorrect 
attractions  

1 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 

1 
 

AO1 

4.1.2.5 

4.4.1.2 
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13 

 

Question 4  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.1 any two from: 

• (potassium) floats 

• (potassium)  melts 

• (potassium)  moves around 

• potassium becomes smaller 

• (lilac) flame 

• effervescence 

 

 

 

 

allow potassium disappears 

 

allow fizzing 

2 AO1 

4.1.2.5 

4.4.1.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.2 2 K  + 2 H2O  →  2 KOH  +  H2 

 

 

 

 

allow multiples  

 

allow 1 mark for KOH and H2  

 

 

2 

 

 

AO1 

AO2 

4.1.1.1 

4.1.2.5 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.3 reactivity increases (going down 
the group) 
 
(because) the outer electron / 
shell is further from the nucleus 
 
 
 
 
(so) there is less attraction 
between the nucleus and the 
outer electron / shell 
 
 
 
(so) the atom loses an electron 
more easily 

 
 
 
allow (because) there are more 
shells 
allow (because) the atoms get 
larger 
 
 
allow (so) there is more 
shielding from the nucleus  
 
do not accept incorrect 
attractions  

1 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 

1 
 

AO1 

4.1.2.5 

4.4.1.2 

 

 
 
 
 
 
 
 

19.1

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 04.1
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Question 4  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.1 any two from: 

• (potassium) floats 

• (potassium)  melts 

• (potassium)  moves around 

• potassium becomes smaller 

• (lilac) flame 

• effervescence 

 

 

 

 

allow potassium disappears 

 

allow fizzing 

2 AO1 

4.1.2.5 

4.4.1.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.2 2 K  + 2 H2O  →  2 KOH  +  H2 

 

 

 

 

allow multiples  

 

allow 1 mark for KOH and H2  

 

 

2 

 

 

AO1 

AO2 

4.1.1.1 

4.1.2.5 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.3 reactivity increases (going down 
the group) 
 
(because) the outer electron / 
shell is further from the nucleus 
 
 
 
 
(so) there is less attraction 
between the nucleus and the 
outer electron / shell 
 
 
 
(so) the atom loses an electron 
more easily 

 
 
 
allow (because) there are more 
shells 
allow (because) the atoms get 
larger 
 
 
allow (so) there is more 
shielding from the nucleus  
 
do not accept incorrect 
attractions  

1 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 

1 
 

AO1 

4.1.2.5 

4.4.1.2 
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Question 4  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.1 any two from: 

• (potassium) floats 

• (potassium)  melts 

• (potassium)  moves around 

• potassium becomes smaller 

• (lilac) flame 

• effervescence 

 

 

 

 

allow potassium disappears 

 

allow fizzing 

2 AO1 

4.1.2.5 

4.4.1.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.2 2 K  + 2 H2O  →  2 KOH  +  H2 

 

 

 

 

allow multiples  

 

allow 1 mark for KOH and H2  

 

 

2 

 

 

AO1 

AO2 

4.1.1.1 

4.1.2.5 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.3 reactivity increases (going down 
the group) 
 
(because) the outer electron / 
shell is further from the nucleus 
 
 
 
 
(so) there is less attraction 
between the nucleus and the 
outer electron / shell 
 
 
 
(so) the atom loses an electron 
more easily 

 
 
 
allow (because) there are more 
shells 
allow (because) the atoms get 
larger 
 
 
allow (so) there is more 
shielding from the nucleus  
 
do not accept incorrect 
attractions  

1 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 

1 
 

AO1 

4.1.2.5 

4.4.1.2 

 

 
 
 
 
 
 
 

19.2

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 04.2
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Question 4  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.1 any two from: 

• (potassium) floats 

• (potassium)  melts 

• (potassium)  moves around 

• potassium becomes smaller 

• (lilac) flame 

• effervescence 

 

 

 

 

allow potassium disappears 

 

allow fizzing 

2 AO1 

4.1.2.5 

4.4.1.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.2 2 K  + 2 H2O  →  2 KOH  +  H2 

 

 

 

 

allow multiples  

 

allow 1 mark for KOH and H2  

 

 

2 

 

 

AO1 

AO2 

4.1.1.1 

4.1.2.5 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.3 reactivity increases (going down 
the group) 
 
(because) the outer electron / 
shell is further from the nucleus 
 
 
 
 
(so) there is less attraction 
between the nucleus and the 
outer electron / shell 
 
 
 
(so) the atom loses an electron 
more easily 

 
 
 
allow (because) there are more 
shells 
allow (because) the atoms get 
larger 
 
 
allow (so) there is more 
shielding from the nucleus  
 
do not accept incorrect 
attractions  

1 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 

1 
 

AO1 

4.1.2.5 

4.4.1.2 
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Question 4  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.1 any two from: 

• (potassium) floats 

• (potassium)  melts 

• (potassium)  moves around 

• potassium becomes smaller 

• (lilac) flame 

• effervescence 

 

 

 

 

allow potassium disappears 

 

allow fizzing 

2 AO1 

4.1.2.5 

4.4.1.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.2 2 K  + 2 H2O  →  2 KOH  +  H2 

 

 

 

 

allow multiples  

 

allow 1 mark for KOH and H2  

 

 

2 

 

 

AO1 

AO2 

4.1.1.1 

4.1.2.5 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.3 reactivity increases (going down 
the group) 
 
(because) the outer electron / 
shell is further from the nucleus 
 
 
 
 
(so) there is less attraction 
between the nucleus and the 
outer electron / shell 
 
 
 
(so) the atom loses an electron 
more easily 

 
 
 
allow (because) there are more 
shells 
allow (because) the atoms get 
larger 
 
 
allow (so) there is more 
shielding from the nucleus  
 
do not accept incorrect 
attractions  

1 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 

1 
 

AO1 

4.1.2.5 

4.4.1.2 

 

 
 
 
 
 
 
 

19.3

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 04.3
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14 

 
Question 4 continued 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.4  

(dot and cross diagram to show) 

sodium atom and oxygen atom 

 

two sodium atoms to one 

oxygen atom  

 

(to produce) sodium ion with a + 

charge 

 

(to produce) oxide ion with a 2– 

charge 

 

allow use of outer shells only 

 

 

 

allow two sodium ions to one 

oxide ion 

 

 

 

 

 

 

 

 

 

1 

 

1 

 

 

1 

 

 

1 

AO2 

4.2.1.1 

4.2.1.2 

 

 

 

scores 4 marks 
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14 

 
Question 4 continued 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

04.4  

(dot and cross diagram to show) 

sodium atom and oxygen atom 

 

two sodium atoms to one 

oxygen atom  

 

(to produce) sodium ion with a + 

charge 

 

(to produce) oxide ion with a 2– 

charge 

 

allow use of outer shells only 

 

 

 

allow two sodium ions to one 

oxide ion 

 

 

 

 

 

 

 

 

 

1 

 

1 

 

 

1 

 

 

1 

AO2 

4.2.1.1 

4.2.1.2 

 

 

 

scores 4 marks 

 

 
  

19.4

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 04.4
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12 

Question 4 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
halogens 
 

  
1 

 
AO1 

5.1.2.6 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
 
 
all have 7 electrons in outer 
shell 
or 
all have 7 outer electrons 
 

 
allow energy level for shell 
 
 
 
 
allow same number of outer 
electrons 
 
allow one electron required to 
complete the outer shell 
 

 
 
 

1 

 
 
 

AO1 
5.1.2.6 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
Cl2O7 

 
 

 
1 

 
AO2 

5.2.1.4 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
y-axis scale correct from –100 to 
–250 °C 
 
bar correctly plotted at –220 °C  

 
 
 
 
allow a tolerance of ± ½ a small 
square 
 

 
1 
 
 

1 

 
AO2 

5.1.2.6 
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12 

Question 4 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
halogens 
 

  
1 

 
AO1 

5.1.2.6 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
 
 
all have 7 electrons in outer 
shell 
or 
all have 7 outer electrons 
 

 
allow energy level for shell 
 
 
 
 
allow same number of outer 
electrons 
 
allow one electron required to 
complete the outer shell 
 

 
 
 

1 

 
 
 

AO1 
5.1.2.6 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
Cl2O7 

 
 

 
1 

 
AO2 

5.2.1.4 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
y-axis scale correct from –100 to 
–250 °C 
 
bar correctly plotted at –220 °C  

 
 
 
 
allow a tolerance of ± ½ a small 
square 
 

 
1 
 
 

1 

 
AO2 

5.1.2.6 
 
 

 
  

20.1

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 04.1
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Question 4 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
halogens 
 

  
1 

 
AO1 

5.1.2.6 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
 
 
all have 7 electrons in outer 
shell 
or 
all have 7 outer electrons 
 

 
allow energy level for shell 
 
 
 
 
allow same number of outer 
electrons 
 
allow one electron required to 
complete the outer shell 
 

 
 
 

1 

 
 
 

AO1 
5.1.2.6 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
Cl2O7 

 
 

 
1 

 
AO2 

5.2.1.4 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
y-axis scale correct from –100 to 
–250 °C 
 
bar correctly plotted at –220 °C  

 
 
 
 
allow a tolerance of ± ½ a small 
square 
 

 
1 
 
 

1 

 
AO2 

5.1.2.6 
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Question 4 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
halogens 
 

  
1 

 
AO1 

5.1.2.6 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
 
 
all have 7 electrons in outer 
shell 
or 
all have 7 outer electrons 
 

 
allow energy level for shell 
 
 
 
 
allow same number of outer 
electrons 
 
allow one electron required to 
complete the outer shell 
 

 
 
 

1 

 
 
 

AO1 
5.1.2.6 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
Cl2O7 

 
 

 
1 

 
AO2 

5.2.1.4 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
y-axis scale correct from –100 to 
–250 °C 
 
bar correctly plotted at –220 °C  

 
 
 
 
allow a tolerance of ± ½ a small 
square 
 

 
1 
 
 

1 

 
AO2 

5.1.2.6 
 
 

 
  

20.2

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 04.2
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Question 4 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
halogens 
 

  
1 

 
AO1 

5.1.2.6 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
 
 
all have 7 electrons in outer 
shell 
or 
all have 7 outer electrons 
 

 
allow energy level for shell 
 
 
 
 
allow same number of outer 
electrons 
 
allow one electron required to 
complete the outer shell 
 

 
 
 

1 

 
 
 

AO1 
5.1.2.6 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
Cl2O7 

 
 

 
1 

 
AO2 

5.2.1.4 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
y-axis scale correct from –100 to 
–250 °C 
 
bar correctly plotted at –220 °C  

 
 
 
 
allow a tolerance of ± ½ a small 
square 
 

 
1 
 
 

1 

 
AO2 

5.1.2.6 
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Question 4 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
halogens 
 

  
1 

 
AO1 

5.1.2.6 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
 
 
all have 7 electrons in outer 
shell 
or 
all have 7 outer electrons 
 

 
allow energy level for shell 
 
 
 
 
allow same number of outer 
electrons 
 
allow one electron required to 
complete the outer shell 
 

 
 
 

1 

 
 
 

AO1 
5.1.2.6 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
Cl2O7 

 
 

 
1 

 
AO2 

5.2.1.4 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
y-axis scale correct from –100 to 
–250 °C 
 
bar correctly plotted at –220 °C  

 
 
 
 
allow a tolerance of ± ½ a small 
square 
 

 
1 
 
 

1 

 
AO2 

5.1.2.6 
 
 

 
  

20.3

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 04.4
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 

 
 
 
 
 
(the) molecules increase in size 
going down the group 
 
 
 
 
 
(so the) forces between the 
molecules increase 
or  
(so the) intermolecular forces 
increase 
 
 
(so the) melting points increase 
going down the group  
or  
(so the) melting points increase 
with increasing relative atomic 
mass 
 

 
allow converse explanation in 
terms of decreasing melting 
point 
 
allow atoms increase in size 
going down the group 
allow increase in number of 
electron shells going down 
group 
 
 
 
 
 
 
 
 
 
allow (so) more energy is 
needed to separate the 
molecules 
 
 

 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 
 
 

1 

 
 
 
 
 

AO3 
 
 
 
 
 
 

AO1 
 
 
 
 
 
 

AO1 
5.1.2.6 
5.2.2.4 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.6 

 
(s) 
 

 
 

 
1 

 
AO3 

5.1.2.6 
5.2.2.1 
5.2.2.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.7 

 
condensation 

 
allow condensing 
 
ignore evaporating and boiling 
 

 
1 

 

 
AO1 

5.2.2.1 
 

 

Total Question 4  10  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 

 
 
 
 
 
(the) molecules increase in size 
going down the group 
 
 
 
 
 
(so the) forces between the 
molecules increase 
or  
(so the) intermolecular forces 
increase 
 
 
(so the) melting points increase 
going down the group  
or  
(so the) melting points increase 
with increasing relative atomic 
mass 
 

 
allow converse explanation in 
terms of decreasing melting 
point 
 
allow atoms increase in size 
going down the group 
allow increase in number of 
electron shells going down 
group 
 
 
 
 
 
 
 
 
 
allow (so) more energy is 
needed to separate the 
molecules 
 
 

 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 
 
 

1 

 
 
 
 
 

AO3 
 
 
 
 
 
 

AO1 
 
 
 
 
 
 

AO1 
5.1.2.6 
5.2.2.4 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.6 

 
(s) 
 

 
 

 
1 

 
AO3 

5.1.2.6 
5.2.2.1 
5.2.2.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.7 

 
condensation 

 
allow condensing 
 
ignore evaporating and boiling 
 

 
1 

 

 
AO1 

5.2.2.1 
 

 

Total Question 4  10  
 

20.4

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 04.5
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 

 
 
 
 
 
(the) molecules increase in size 
going down the group 
 
 
 
 
 
(so the) forces between the 
molecules increase 
or  
(so the) intermolecular forces 
increase 
 
 
(so the) melting points increase 
going down the group  
or  
(so the) melting points increase 
with increasing relative atomic 
mass 
 

 
allow converse explanation in 
terms of decreasing melting 
point 
 
allow atoms increase in size 
going down the group 
allow increase in number of 
electron shells going down 
group 
 
 
 
 
 
 
 
 
 
allow (so) more energy is 
needed to separate the 
molecules 
 
 

 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 
 
 

1 

 
 
 
 
 

AO3 
 
 
 
 
 
 

AO1 
 
 
 
 
 
 

AO1 
5.1.2.6 
5.2.2.4 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.6 

 
(s) 
 

 
 

 
1 

 
AO3 

5.1.2.6 
5.2.2.1 
5.2.2.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.7 

 
condensation 

 
allow condensing 
 
ignore evaporating and boiling 
 

 
1 

 

 
AO1 

5.2.2.1 
 

 

Total Question 4  10  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 

 
 
 
 
 
(the) molecules increase in size 
going down the group 
 
 
 
 
 
(so the) forces between the 
molecules increase 
or  
(so the) intermolecular forces 
increase 
 
 
(so the) melting points increase 
going down the group  
or  
(so the) melting points increase 
with increasing relative atomic 
mass 
 

 
allow converse explanation in 
terms of decreasing melting 
point 
 
allow atoms increase in size 
going down the group 
allow increase in number of 
electron shells going down 
group 
 
 
 
 
 
 
 
 
 
allow (so) more energy is 
needed to separate the 
molecules 
 
 

 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 
 
 

1 

 
 
 
 
 

AO3 
 
 
 
 
 
 

AO1 
 
 
 
 
 
 

AO1 
5.1.2.6 
5.2.2.4 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.6 

 
(s) 
 

 
 

 
1 

 
AO3 

5.1.2.6 
5.2.2.1 
5.2.2.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.7 

 
condensation 

 
allow condensing 
 
ignore evaporating and boiling 
 

 
1 

 

 
AO1 

5.2.2.1 
 

 

Total Question 4  10  
 

20.5

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 04.6



Periodic Table - AQA past paper mark scheme

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2022 

7 

Question 1  
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
D 

  
1 

 
AO3 

4.1.2.3 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
B 

  
1 

 
AO3 

4.1.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
 
 
any two from: 
(Group 1 elements) 

• have lower melting / boiling 
points 

• have lower densities 

• are less strong 

• are softer 

 
 

allow converse statements for 
transition elements 
  
  
  
 
 
 
 
 
 
allow (Group 1 elements are) 
more malleable / ductile 
 
allow (Group 1 elements) are 
not useful as catalysts 
 
 
ignore transition elements form 
coloured compounds 
 
ignore transition elements form 
ions with different charges 
 
ignore references to chemical 
properties 
 

 
 

 
2 

 
AO1 

4.1.3.1 
4.1.3.2 
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7 

Question 1  
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
D 

  
1 

 
AO3 

4.1.2.3 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
B 

  
1 

 
AO3 

4.1.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
 
 
any two from: 
(Group 1 elements) 

• have lower melting / boiling 
points 

• have lower densities 

• are less strong 

• are softer 

 
 

allow converse statements for 
transition elements 
  
  
  
 
 
 
 
 
 
allow (Group 1 elements are) 
more malleable / ductile 
 
allow (Group 1 elements) are 
not useful as catalysts 
 
 
ignore transition elements form 
coloured compounds 
 
ignore transition elements form 
ions with different charges 
 
ignore references to chemical 
properties 
 

 
 

 
2 

 
AO1 

4.1.3.1 
4.1.3.2 

 

21.1

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 01.1
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Question 1  
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
D 

  
1 

 
AO3 

4.1.2.3 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
B 

  
1 

 
AO3 

4.1.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
 
 
any two from: 
(Group 1 elements) 

• have lower melting / boiling 
points 

• have lower densities 

• are less strong 

• are softer 

 
 

allow converse statements for 
transition elements 
  
  
  
 
 
 
 
 
 
allow (Group 1 elements are) 
more malleable / ductile 
 
allow (Group 1 elements) are 
not useful as catalysts 
 
 
ignore transition elements form 
coloured compounds 
 
ignore transition elements form 
ions with different charges 
 
ignore references to chemical 
properties 
 

 
 

 
2 

 
AO1 

4.1.3.1 
4.1.3.2 
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Question 1  
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
D 

  
1 

 
AO3 

4.1.2.3 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
B 

  
1 

 
AO3 

4.1.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
 
 
any two from: 
(Group 1 elements) 

• have lower melting / boiling 
points 

• have lower densities 

• are less strong 

• are softer 

 
 

allow converse statements for 
transition elements 
  
  
  
 
 
 
 
 
 
allow (Group 1 elements are) 
more malleable / ductile 
 
allow (Group 1 elements) are 
not useful as catalysts 
 
 
ignore transition elements form 
coloured compounds 
 
ignore transition elements form 
ions with different charges 
 
ignore references to chemical 
properties 
 

 
 

 
2 

 
AO1 

4.1.3.1 
4.1.3.2 

 

21.2

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 01.2
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7 

Question 1  
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
D 

  
1 

 
AO3 

4.1.2.3 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
B 

  
1 

 
AO3 

4.1.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
 
 
any two from: 
(Group 1 elements) 

• have lower melting / boiling 
points 

• have lower densities 

• are less strong 

• are softer 

 
 

allow converse statements for 
transition elements 
  
  
  
 
 
 
 
 
 
allow (Group 1 elements are) 
more malleable / ductile 
 
allow (Group 1 elements) are 
not useful as catalysts 
 
 
ignore transition elements form 
coloured compounds 
 
ignore transition elements form 
ions with different charges 
 
ignore references to chemical 
properties 
 

 
 

 
2 

 
AO1 

4.1.3.1 
4.1.3.2 
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Question 1  
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
D 

  
1 

 
AO3 

4.1.2.3 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
B 

  
1 

 
AO3 

4.1.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
 
 
any two from: 
(Group 1 elements) 

• have lower melting / boiling 
points 

• have lower densities 

• are less strong 

• are softer 

 
 

allow converse statements for 
transition elements 
  
  
  
 
 
 
 
 
 
allow (Group 1 elements are) 
more malleable / ductile 
 
allow (Group 1 elements) are 
not useful as catalysts 
 
 
ignore transition elements form 
coloured compounds 
 
ignore transition elements form 
ions with different charges 
 
ignore references to chemical 
properties 
 

 
 

 
2 

 
AO1 

4.1.3.1 
4.1.3.2 

 

21.3

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 01.3



Periodic Table - AQA past paper mark scheme
MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2022 

8 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.4 

 

 

 
 

 
allow any combination of  
x, , o, e(–)  for electrons 

 
1 

 
AO2 

4.1.1.7 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.5 

 
delocalised electrons 
 
(the electrons) carry (electrical) 
charge 
 
(the electrons move) through the 
metal / aluminium / structure 
 

 
allow free electrons 
 
ignore current / electricity for 
charge 
 
ignore throughout for through 
 

 
1 

 
1 
 
 

1 

 
AO1 

4.2.1.5 
4.2.2.8 

 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.6 

 
ionic 

  
1 

 
AO1 

4.2.1.1 
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8 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.4 

 

 

 
 

 
allow any combination of  
x, , o, e(–)  for electrons 

 
1 

 
AO2 

4.1.1.7 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.5 

 
delocalised electrons 
 
(the electrons) carry (electrical) 
charge 
 
(the electrons move) through the 
metal / aluminium / structure 
 

 
allow free electrons 
 
ignore current / electricity for 
charge 
 
ignore throughout for through 
 

 
1 

 
1 
 
 

1 

 
AO1 

4.2.1.5 
4.2.2.8 

 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.6 

 
ionic 

  
1 

 
AO1 

4.2.1.1 
 

 
  

21.4

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 01.4
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MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2022 

18 

Question 5 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.1 

 
 
 
any one from: 
• more vigorous bubbling (for 

rubidium) 
• bigger / brighter flame (for 

rubidium) 

 
allow converse statements for 
potassium 
 
 
 
allow (rubidium) catches fire 
more quickly 
 
allow (rubidium) moves around 
more quickly 
 
allow (rubidium) explodes 
 
allow (rubidium) disappears 
more quickly 
 
allow (rubidium) melts more 
quickly 
 

 
 
 

1 

 
AO3 

4.1.2.5 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.2 

 
 
 
 
 
 
 
(rubidium’s) outer shell / 
electron is further from the 
nucleus 
  
 
(so) there is less (electrostatic) 
attraction between the nucleus 
and the outer electron (in 
rubidium) 
 
(so) the (outer) electron (in 
rubidium) is more easily lost 
 

 
allow energy level for shell 
throughout 
 
allow converse argument in 
terms of potassium 
 
allow the (rubidium) atom is 
larger  
allow (rubidium) has more shells  
 
 
allow (so) there is more 
shielding between the outer 
electron and the nucleus (in 
rubidium)  
 
allow (so) less energy is needed 
to remove the (outer) electron 
(in rubidium) 

 
 
 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 

1 

 
AO1 

4.1.2.5 
4.4.1.2 
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Question 5 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.1 

 
 
 
any one from: 
• more vigorous bubbling (for 

rubidium) 
• bigger / brighter flame (for 

rubidium) 

 
allow converse statements for 
potassium 
 
 
 
allow (rubidium) catches fire 
more quickly 
 
allow (rubidium) moves around 
more quickly 
 
allow (rubidium) explodes 
 
allow (rubidium) disappears 
more quickly 
 
allow (rubidium) melts more 
quickly 
 

 
 
 

1 

 
AO3 

4.1.2.5 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.2 

 
 
 
 
 
 
 
(rubidium’s) outer shell / 
electron is further from the 
nucleus 
  
 
(so) there is less (electrostatic) 
attraction between the nucleus 
and the outer electron (in 
rubidium) 
 
(so) the (outer) electron (in 
rubidium) is more easily lost 
 

 
allow energy level for shell 
throughout 
 
allow converse argument in 
terms of potassium 
 
allow the (rubidium) atom is 
larger  
allow (rubidium) has more shells  
 
 
allow (so) there is more 
shielding between the outer 
electron and the nucleus (in 
rubidium)  
 
allow (so) less energy is needed 
to remove the (outer) electron 
(in rubidium) 

 
 
 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 

1 

 
AO1 

4.1.2.5 
4.4.1.2 

 

 

22.1

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 05.1
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Question 5 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.1 

 
 
 
any one from: 
• more vigorous bubbling (for 

rubidium) 
• bigger / brighter flame (for 

rubidium) 

 
allow converse statements for 
potassium 
 
 
 
allow (rubidium) catches fire 
more quickly 
 
allow (rubidium) moves around 
more quickly 
 
allow (rubidium) explodes 
 
allow (rubidium) disappears 
more quickly 
 
allow (rubidium) melts more 
quickly 
 

 
 
 

1 

 
AO3 

4.1.2.5 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.2 

 
 
 
 
 
 
 
(rubidium’s) outer shell / 
electron is further from the 
nucleus 
  
 
(so) there is less (electrostatic) 
attraction between the nucleus 
and the outer electron (in 
rubidium) 
 
(so) the (outer) electron (in 
rubidium) is more easily lost 
 

 
allow energy level for shell 
throughout 
 
allow converse argument in 
terms of potassium 
 
allow the (rubidium) atom is 
larger  
allow (rubidium) has more shells  
 
 
allow (so) there is more 
shielding between the outer 
electron and the nucleus (in 
rubidium)  
 
allow (so) less energy is needed 
to remove the (outer) electron 
(in rubidium) 

 
 
 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 

1 

 
AO1 

4.1.2.5 
4.4.1.2 
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Question 5 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.1 

 
 
 
any one from: 
• more vigorous bubbling (for 

rubidium) 
• bigger / brighter flame (for 

rubidium) 

 
allow converse statements for 
potassium 
 
 
 
allow (rubidium) catches fire 
more quickly 
 
allow (rubidium) moves around 
more quickly 
 
allow (rubidium) explodes 
 
allow (rubidium) disappears 
more quickly 
 
allow (rubidium) melts more 
quickly 
 

 
 
 

1 

 
AO3 

4.1.2.5 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.2 

 
 
 
 
 
 
 
(rubidium’s) outer shell / 
electron is further from the 
nucleus 
  
 
(so) there is less (electrostatic) 
attraction between the nucleus 
and the outer electron (in 
rubidium) 
 
(so) the (outer) electron (in 
rubidium) is more easily lost 
 

 
allow energy level for shell 
throughout 
 
allow converse argument in 
terms of potassium 
 
allow the (rubidium) atom is 
larger  
allow (rubidium) has more shells  
 
 
allow (so) there is more 
shielding between the outer 
electron and the nucleus (in 
rubidium)  
 
allow (so) less energy is needed 
to remove the (outer) electron 
(in rubidium) 

 
 
 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 

1 

 
AO1 

4.1.2.5 
4.4.1.2 

 

 

22.2

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 05.2
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19 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.3 

 
 
2 Rb + 2 H2O → 2 RbOH + H2 

ignore state symbols 
 
allow multiples 
 
allow 1 mark for H2  
 
allow 1 mark for RbOH  
 
 

 
 

3 

 
AO2 

4.1.1.1  
4.1.2.5  
4.3.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.4 

 
the noble gases have boiling 
points that increase going down 
the group 
 

  
1 

 
AO1 

4.1.2.4 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.5 

 
(relative atomic mass =)  
(90.48 ×20)+(0.27 ×21)+(9.25 ×22)

100  

 
 
 
 
= 20.1877 
 
= 20.2 
 
 

 
allow (relative atomic mass =)  

1809.6 + 5.67 + 203.5
100

 

 
allow (relative atomic mass =)  
18.096 + 0.0567 + 2.035 
 
 

allow an answer correctly 
rounded to 3 significant figures 
from an incorrect calculation 
which uses all of the values in 
Table 1  
 
ignore units 
 

 
 

1 
 
 
 
 
 
 

1 
 

1 

 
AO2 

4.1.1.6 
 

 
 

Total Question 5  11  
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19 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.3 

 
 
2 Rb + 2 H2O → 2 RbOH + H2 

ignore state symbols 
 
allow multiples 
 
allow 1 mark for H2  
 
allow 1 mark for RbOH  
 
 

 
 

3 

 
AO2 

4.1.1.1  
4.1.2.5  
4.3.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.4 

 
the noble gases have boiling 
points that increase going down 
the group 
 

  
1 

 
AO1 

4.1.2.4 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.5 

 
(relative atomic mass =)  
(90.48 ×20)+(0.27 ×21)+(9.25 ×22)

100  

 
 
 
 
= 20.1877 
 
= 20.2 
 
 

 
allow (relative atomic mass =)  

1809.6 + 5.67 + 203.5
100

 

 
allow (relative atomic mass =)  
18.096 + 0.0567 + 2.035 
 
 

allow an answer correctly 
rounded to 3 significant figures 
from an incorrect calculation 
which uses all of the values in 
Table 1  
 
ignore units 
 

 
 

1 
 
 
 
 
 
 

1 
 

1 

 
AO2 

4.1.1.6 
 

 
 

Total Question 5  11  
  

22.3

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 05.3
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.3 

 
 
2 Rb + 2 H2O → 2 RbOH + H2 

ignore state symbols 
 
allow multiples 
 
allow 1 mark for H2  
 
allow 1 mark for RbOH  
 
 

 
 

3 

 
AO2 

4.1.1.1  
4.1.2.5  
4.3.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.4 

 
the noble gases have boiling 
points that increase going down 
the group 
 

  
1 

 
AO1 

4.1.2.4 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.5 

 
(relative atomic mass =)  
(90.48 ×20)+(0.27 ×21)+(9.25 ×22)

100  

 
 
 
 
= 20.1877 
 
= 20.2 
 
 

 
allow (relative atomic mass =)  

1809.6 + 5.67 + 203.5
100

 

 
allow (relative atomic mass =)  
18.096 + 0.0567 + 2.035 
 
 

allow an answer correctly 
rounded to 3 significant figures 
from an incorrect calculation 
which uses all of the values in 
Table 1  
 
ignore units 
 

 
 

1 
 
 
 
 
 
 

1 
 

1 

 
AO2 

4.1.1.6 
 

 
 

Total Question 5  11  
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19 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.3 

 
 
2 Rb + 2 H2O → 2 RbOH + H2 

ignore state symbols 
 
allow multiples 
 
allow 1 mark for H2  
 
allow 1 mark for RbOH  
 
 

 
 

3 

 
AO2 

4.1.1.1  
4.1.2.5  
4.3.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.4 

 
the noble gases have boiling 
points that increase going down 
the group 
 

  
1 

 
AO1 

4.1.2.4 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.5 

 
(relative atomic mass =)  
(90.48 ×20)+(0.27 ×21)+(9.25 ×22)

100  

 
 
 
 
= 20.1877 
 
= 20.2 
 
 

 
allow (relative atomic mass =)  

1809.6 + 5.67 + 203.5
100

 

 
allow (relative atomic mass =)  
18.096 + 0.0567 + 2.035 
 
 

allow an answer correctly 
rounded to 3 significant figures 
from an incorrect calculation 
which uses all of the values in 
Table 1  
 
ignore units 
 

 
 

1 
 
 
 
 
 
 

1 
 

1 

 
AO2 

4.1.1.6 
 

 
 

Total Question 5  11  
  

22.4

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 05.4



Periodic Table - AQA past paper mark scheme

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2023 

11 

Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 
4 Na  + O2  →  2 Na2O 
 

 
allow multiples 
 
 

 
1 

 
AO2 

5.1.1.1 
5.1.2.5 
5.3.1.1 
5.4.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
 
 
 

 
sodium atom loses one electron 

 
 

(and) oxygen atom gains two 
electrons 
 
 
(so) two sodium atoms to one 
oxygen atom 
 
 
 
any one from: 
• (to form) Na+ and O2- 
• (to form) sodium ion(s) and 

oxide ion(s) 
• (to form) ions with full outer 

shells / levels. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 
 

 
1 
 
 
 

1 
 
 
 
 

1 
 

 
AO1 

5.1.1.7 
5.1.2.3 
5.1.2.5 
5.2.1.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
yellow flame 
 
any one from: 
• sodium melts  
• white smoke / solid / powder 
 

 
allow orange flame 
 
 
 
 
 

 
1 
 

1 
 
 
 

 
AO1 

5.1.2.5 
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Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 
4 Na  + O2  →  2 Na2O 
 

 
allow multiples 
 
 

 
1 

 
AO2 

5.1.1.1 
5.1.2.5 
5.3.1.1 
5.4.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
 
 
 

 
sodium atom loses one electron 

 
 

(and) oxygen atom gains two 
electrons 
 
 
(so) two sodium atoms to one 
oxygen atom 
 
 
 
any one from: 
• (to form) Na+ and O2- 
• (to form) sodium ion(s) and 

oxide ion(s) 
• (to form) ions with full outer 

shells / levels. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 
 

 
1 
 
 
 

1 
 
 
 
 

1 
 

 
AO1 

5.1.1.7 
5.1.2.3 
5.1.2.5 
5.2.1.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
yellow flame 
 
any one from: 
• sodium melts  
• white smoke / solid / powder 
 

 
allow orange flame 
 
 
 
 
 

 
1 
 

1 
 
 
 

 
AO1 

5.1.2.5 
 

 
  

23.1

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 03.1
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Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 
4 Na  + O2  →  2 Na2O 
 

 
allow multiples 
 
 

 
1 

 
AO2 

5.1.1.1 
5.1.2.5 
5.3.1.1 
5.4.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
 
 
 

 
sodium atom loses one electron 

 
 

(and) oxygen atom gains two 
electrons 
 
 
(so) two sodium atoms to one 
oxygen atom 
 
 
 
any one from: 
• (to form) Na+ and O2- 
• (to form) sodium ion(s) and 

oxide ion(s) 
• (to form) ions with full outer 

shells / levels. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 
 

 
1 
 
 
 

1 
 
 
 
 

1 
 

 
AO1 

5.1.1.7 
5.1.2.3 
5.1.2.5 
5.2.1.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
yellow flame 
 
any one from: 
• sodium melts  
• white smoke / solid / powder 
 

 
allow orange flame 
 
 
 
 
 

 
1 
 

1 
 
 
 

 
AO1 

5.1.2.5 
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11 

Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 
4 Na  + O2  →  2 Na2O 
 

 
allow multiples 
 
 

 
1 

 
AO2 

5.1.1.1 
5.1.2.5 
5.3.1.1 
5.4.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
 
 
 

 
sodium atom loses one electron 

 
 

(and) oxygen atom gains two 
electrons 
 
 
(so) two sodium atoms to one 
oxygen atom 
 
 
 
any one from: 
• (to form) Na+ and O2- 
• (to form) sodium ion(s) and 

oxide ion(s) 
• (to form) ions with full outer 

shells / levels. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 
 

 
1 
 
 
 

1 
 
 
 
 

1 
 

 
AO1 

5.1.1.7 
5.1.2.3 
5.1.2.5 
5.2.1.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
yellow flame 
 
any one from: 
• sodium melts  
• white smoke / solid / powder 
 

 
allow orange flame 
 
 
 
 
 

 
1 
 

1 
 
 
 

 
AO1 

5.1.2.5 
 

 
  

23.2

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 03.2
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Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 
4 Na  + O2  →  2 Na2O 
 

 
allow multiples 
 
 

 
1 

 
AO2 

5.1.1.1 
5.1.2.5 
5.3.1.1 
5.4.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
 
 
 

 
sodium atom loses one electron 

 
 

(and) oxygen atom gains two 
electrons 
 
 
(so) two sodium atoms to one 
oxygen atom 
 
 
 
any one from: 
• (to form) Na+ and O2- 
• (to form) sodium ion(s) and 

oxide ion(s) 
• (to form) ions with full outer 

shells / levels. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 
 

 
1 
 
 
 

1 
 
 
 
 

1 
 

 
AO1 

5.1.1.7 
5.1.2.3 
5.1.2.5 
5.2.1.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
yellow flame 
 
any one from: 
• sodium melts  
• white smoke / solid / powder 
 

 
allow orange flame 
 
 
 
 
 

 
1 
 

1 
 
 
 

 
AO1 

5.1.2.5 
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Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 
4 Na  + O2  →  2 Na2O 
 

 
allow multiples 
 
 

 
1 

 
AO2 

5.1.1.1 
5.1.2.5 
5.3.1.1 
5.4.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
 
 
 

 
sodium atom loses one electron 

 
 

(and) oxygen atom gains two 
electrons 
 
 
(so) two sodium atoms to one 
oxygen atom 
 
 
 
any one from: 
• (to form) Na+ and O2- 
• (to form) sodium ion(s) and 

oxide ion(s) 
• (to form) ions with full outer 

shells / levels. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 
 

 
1 
 
 
 

1 
 
 
 
 

1 
 

 
AO1 

5.1.1.7 
5.1.2.3 
5.1.2.5 
5.2.1.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
yellow flame 
 
any one from: 
• sodium melts  
• white smoke / solid / powder 
 

 
allow orange flame 
 
 
 
 
 

 
1 
 

1 
 
 
 

 
AO1 

5.1.2.5 
 

 
  

23.3

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 03.3
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.4 

 
(potassium) 
(burns with a) lilac flame  
 
 
burns faster 
 

 
 
allow (burns with a) different 
colour flame 
 
allow more vigorous reaction 
 

 
 

1 
 
 

1 
 

 
AO1 

5.1.2.5 

 
Total Question 3 9  
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12 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.4 

 
(potassium) 
(burns with a) lilac flame  
 
 
burns faster 
 

 
 
allow (burns with a) different 
colour flame 
 
allow more vigorous reaction 
 

 
 

1 
 
 

1 
 

 
AO1 

5.1.2.5 

 
Total Question 3 9  

 
  

23.4

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 03.4



Periodic Table - AQA past paper mark scheme

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2023 

13 

Question 4 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
electron → proton → neutron 

   
1 

 
AO1 

5.1.1.3 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
(times heavier =) 
1.673 × 10–27 
9.109 × 10–31   
 
= 1837 

 
 
 
 
 
allow 1836.645076 correctly 
rounded to at least 3 significant 
figures 
 

 
 

1 
 
 

1 
 

 
AO2 

5.1.1.5 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
46 

  
1 

 
AO2 

5.1.1.5 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
36 

  
1 

 

 
AO2 

5.1.1.4 
5.1.1.5 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 
(Ar =) 
(35 × 75.77) + (37 × 24.23)

100  
 
= 35.4846 
 
= 35.48 

 
 
 
 
 
 
 
allow an answer correctly 
calculated to 2 decimal places 
from an incorrect calculation 
which uses the values in the 
question 
 

 
 

1 
 
 

1 
 

1 

 
AO2 

5.1.1.6 
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Question Answers Extra information Mark AO / 
Spec. Ref. 
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electron → proton → neutron 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
(times heavier =) 
1.673 × 10–27 
9.109 × 10–31   
 
= 1837 

 
 
 
 
 
allow 1836.645076 correctly 
rounded to at least 3 significant 
figures 
 

 
 

1 
 
 

1 
 

 
AO2 

5.1.1.5 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
46 

  
1 

 
AO2 

5.1.1.5 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
36 

  
1 

 

 
AO2 

5.1.1.4 
5.1.1.5 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 
(Ar =) 
(35 × 75.77) + (37 × 24.23)

100  
 
= 35.4846 
 
= 35.48 

 
 
 
 
 
 
 
allow an answer correctly 
calculated to 2 decimal places 
from an incorrect calculation 
which uses the values in the 
question 
 

 
 

1 
 
 

1 
 

1 

 
AO2 

5.1.1.6 
 

 

24.1

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 04.4
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Question 1  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.1 a ball of positive charge 

 
 
with (negative) electrons 
embedded  

 

do not accept references to 

protons, nuclei, neutrons 
1 

 

 

1 

AO1 
4.1.1.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.2 (earliest) electrons 
               protons 

(latest)    neutrons 

 1 AO1 
4.1.1.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.3 

 

 

(number of outer shell electrons) 

7 

 
(reason) (tennessine is in) 

Group 7 

 

 

 

 

allow the number of outer 

electrons is the same as the 

group number 

allow tennessine is a halogen 

 

MP2 is dependent on MP1 

being awarded 
 

 

 

1 

 

1 

 

AO2 
4.1.2.1 

4.1.2.6 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.4 

 

(time needed for) peer review allow the idea that other 

scientists had to check the 

results 
 

1 AO3 
4.1.2.2 
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7 

Question 1  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.1 a ball of positive charge 

 
 
with (negative) electrons 
embedded  

 

do not accept references to 

protons, nuclei, neutrons 
1 

 

 

1 

AO1 
4.1.1.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.2 (earliest) electrons 
               protons 

(latest)    neutrons 

 1 AO1 
4.1.1.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.3 

 

 

(number of outer shell electrons) 

7 

 
(reason) (tennessine is in) 

Group 7 

 

 

 

 

allow the number of outer 

electrons is the same as the 

group number 

allow tennessine is a halogen 

 

MP2 is dependent on MP1 

being awarded 
 

 

 

1 

 

1 

 

AO2 
4.1.2.1 

4.1.2.6 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.4 

 

(time needed for) peer review allow the idea that other 

scientists had to check the 

results 
 

1 AO3 
4.1.2.2 

 

 
  

25.1

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 01.3
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Question 1  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.1 a ball of positive charge 

 
 
with (negative) electrons 
embedded  

 

do not accept references to 

protons, nuclei, neutrons 
1 

 

 

1 

AO1 
4.1.1.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.2 (earliest) electrons 
               protons 

(latest)    neutrons 

 1 AO1 
4.1.1.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.3 

 

 

(number of outer shell electrons) 

7 

 
(reason) (tennessine is in) 

Group 7 

 

 

 

 

allow the number of outer 

electrons is the same as the 

group number 

allow tennessine is a halogen 

 

MP2 is dependent on MP1 

being awarded 
 

 

 

1 

 

1 

 

AO2 
4.1.2.1 

4.1.2.6 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.4 

 

(time needed for) peer review allow the idea that other 

scientists had to check the 

results 
 

1 AO3 
4.1.2.2 
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Question 1  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.1 a ball of positive charge 

 
 
with (negative) electrons 
embedded  

 

do not accept references to 

protons, nuclei, neutrons 
1 

 

 

1 

AO1 
4.1.1.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.2 (earliest) electrons 
               protons 

(latest)    neutrons 

 1 AO1 
4.1.1.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.3 

 

 

(number of outer shell electrons) 

7 

 
(reason) (tennessine is in) 

Group 7 

 

 

 

 

allow the number of outer 

electrons is the same as the 

group number 

allow tennessine is a halogen 

 

MP2 is dependent on MP1 

being awarded 
 

 

 

1 

 

1 

 

AO2 
4.1.2.1 

4.1.2.6 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.4 

 

(time needed for) peer review allow the idea that other 

scientists had to check the 

results 
 

1 AO3 
4.1.2.2 

 

 
  

25.2

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 01.4
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19 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

05.6 

 

3.16 × 10−3 (mol/dm3)  1 AO2 

4.4.2.6 

 

 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

05.7 argon / Ar  1 AO2 

4.1.2.4 

4.2.1.2 

 

 

Total Question 5 12  

 
  

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2023 

19 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

05.6 

 

3.16 × 10−3 (mol/dm3)  1 AO2 

4.4.2.6 

 

 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

05.7 argon / Ar  1 AO2 

4.1.2.4 

4.2.1.2 

 

 

Total Question 5 12  

 
  

26.1

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 05.7
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Question 8 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.1 (atoms of) argon have a stable 
arrangement of electrons 
 
 
(so) argon (atoms) do not share 
/ transfer electrons 

 

allow (atoms of) argon have a 
full outer shell (of electrons)  

1 

 

 

 

1 

AO1 

4.1.2.3 

4.1.2.4 

4.2.1.1 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.2 PH3 allow H3P 

 
1 AO2 

4.1.2.1 

4.2.1.4 
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Question 8 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.1 (atoms of) argon have a stable 
arrangement of electrons 
 
 
(so) argon (atoms) do not share 
/ transfer electrons 

 

allow (atoms of) argon have a 
full outer shell (of electrons)  

1 

 

 

 

1 

AO1 

4.1.2.3 

4.1.2.4 

4.2.1.1 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.2 PH3 allow H3P 

 
1 AO2 

4.1.2.1 

4.2.1.4 

 

  

27.1

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 08.1
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Question 8 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.1 (atoms of) argon have a stable 
arrangement of electrons 
 
 
(so) argon (atoms) do not share 
/ transfer electrons 

 

allow (atoms of) argon have a 
full outer shell (of electrons)  

1 

 

 

 

1 

AO1 

4.1.2.3 

4.1.2.4 

4.2.1.1 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.2 PH3 allow H3P 

 
1 AO2 

4.1.2.1 

4.2.1.4 
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Question 8 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.1 (atoms of) argon have a stable 
arrangement of electrons 
 
 
(so) argon (atoms) do not share 
/ transfer electrons 

 

allow (atoms of) argon have a 
full outer shell (of electrons)  

1 

 

 

 

1 

AO1 

4.1.2.3 

4.1.2.4 

4.2.1.1 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.2 PH3 allow H3P 

 
1 AO2 

4.1.2.1 

4.2.1.4 

 

  

27.2

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 08.2
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.3  

 

 

yes, because tellurium is 

towards the right of the periodic 

table  

 

(so) tellurium is a non-metal 

 

 

OR 

 

yes, because tellurium is in the 

same group as oxygen / sulfur 

(1) 

 

(and) oxygen / sulfur will react 

with metals (1) 

 

 

 

OR 

 

no, because tellurium is towards 

the bottom of the periodic table 

(1) 

 

(so) tellurium is a metal (1) 

 

 

OR 

 

cannot predict as tellurium is 

towards the bottom and to the 

right of the periodic table (1) 

 

(so) don’t know whether 

tellurium is a metal or non-metal 

(1) 

 

MP2 is dependent upon MP1 

being awarded 

 

allow yes, because tellurium is 

in Group 6 

 

 

allow (so) tellurium will gain 

electrons (from a metal)  

 

 

 

 

 

 

 

allow (so) tellurium is a non-

metal 

allow (so) tellurium will gain 

electrons (from a metal) 

 

 

 

 

 

 

 

allow (so) difficult for tellurium to 

gain electrons (from a metal) (1) 

 

 

 

 

 

 

 

allow (so) don’t know whether 

tellurium will gain electrons 

 

 

 

 

1 

 

 

 

1 

AO3 
4.1.2.3  
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.3  

 

 

yes, because tellurium is 

towards the right of the periodic 

table  

 

(so) tellurium is a non-metal 

 

 

OR 

 

yes, because tellurium is in the 

same group as oxygen / sulfur 

(1) 

 

(and) oxygen / sulfur will react 

with metals (1) 

 

 

 

OR 

 

no, because tellurium is towards 

the bottom of the periodic table 

(1) 

 

(so) tellurium is a metal (1) 

 

 

OR 

 

cannot predict as tellurium is 

towards the bottom and to the 

right of the periodic table (1) 

 

(so) don’t know whether 

tellurium is a metal or non-metal 

(1) 

 

MP2 is dependent upon MP1 

being awarded 

 

allow yes, because tellurium is 

in Group 6 

 

 

allow (so) tellurium will gain 

electrons (from a metal)  

 

 

 

 

 

 

 

allow (so) tellurium is a non-

metal 

allow (so) tellurium will gain 

electrons (from a metal) 

 

 

 

 

 

 

 

allow (so) difficult for tellurium to 

gain electrons (from a metal) (1) 

 

 

 

 

 

 

 

allow (so) don’t know whether 

tellurium will gain electrons 

 

 

 

 

1 

 

 

 

1 

AO3 
4.1.2.3  

 

 
  

27.3

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 08.3


