
Fundamental Ideas - AQA past paper mark scheme

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2018 

Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
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 

1.1

Source: AQA 2018 Triple Award Paper 1 mark scheme
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Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
04.1 

 
B 

  
1 

 
AO1 

4.1.1.3 
 

     

 
04.2 

 
C 

  
1 

 
AO2 

4.1.1.3 
 

     

 
04.3 

 
A 

  
1 

 
AO2 

4.1.1.3 
 

     

 
04.4 

 
sum of protons and neutrons 

 
allow number of protons and 
neutrons 
 

 
1 

 
AO1 

4.1.1.5 
     

 
04.5 

 
between 69.5 and 70.0 

  
1 

 
AO2 

4.1.1.6 
 

     

 
04.6 

 
Chadwick provided the evidence 
to show the existence of 
neutrons 
 
(this was necessary because) 
isotopes have the same number 
of protons  
or  
(this was necessary because) 
isotopes are atoms of the same 
element 
 
but with different numbers of 
neutrons 

 
allow Chadwick discovered 
neutrons 
 
 
allow (this was necessary 
because) isotopes have the 
same atomic number 
 
ignore isotopes have the same 
number of electrons 
 
 
allow but with different mass 
(numbers) 
 

 
1 
 
 
 

1 
 
 
 
 
 
 
 

1 

 
AO1 

4.1.1.3 
 
 

AO3 
4.1.1.5 

 
 
 
 
 
 

AO1 
4.1.1.5 

  
   

Total   8  
 
 
 
  

13 

2.1
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Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
04.1 

 
B 

  
1 

 
AO1 

4.1.1.3 
 

     

 
04.2 

 
C 

  
1 

 
AO2 

4.1.1.3 
 

     

 
04.3 

 
A 

  
1 

 
AO2 

4.1.1.3 
 

     

 
04.4 

 
sum of protons and neutrons 

 
allow number of protons and 
neutrons 
 

 
1 

 
AO1 

4.1.1.5 
     

 
04.5 

 
between 69.5 and 70.0 

  
1 

 
AO2 

4.1.1.6 
 

     

 
04.6 

 
Chadwick provided the evidence 
to show the existence of 
neutrons 
 
(this was necessary because) 
isotopes have the same number 
of protons  
or  
(this was necessary because) 
isotopes are atoms of the same 
element 
 
but with different numbers of 
neutrons 

 
allow Chadwick discovered 
neutrons 
 
 
allow (this was necessary 
because) isotopes have the 
same atomic number 
 
ignore isotopes have the same 
number of electrons 
 
 
allow but with different mass 
(numbers) 
 

 
1 
 
 
 

1 
 
 
 
 
 
 
 

1 

 
AO1 

4.1.1.3 
 
 

AO3 
4.1.1.5 

 
 
 
 
 
 

AO1 
4.1.1.5 

  
   

Total   8  
 
 
 
  

13 

2.2
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Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
04.1 

 
B 

  
1 

 
AO1 

4.1.1.3 
 

     

 
04.2 

 
C 

  
1 

 
AO2 

4.1.1.3 
 

     

 
04.3 

 
A 

  
1 

 
AO2 

4.1.1.3 
 

     

 
04.4 

 
sum of protons and neutrons 

 
allow number of protons and 
neutrons 
 

 
1 

 
AO1 

4.1.1.5 
     

 
04.5 

 
between 69.5 and 70.0 

  
1 

 
AO2 

4.1.1.6 
 

     

 
04.6 

 
Chadwick provided the evidence 
to show the existence of 
neutrons 
 
(this was necessary because) 
isotopes have the same number 
of protons  
or  
(this was necessary because) 
isotopes are atoms of the same 
element 
 
but with different numbers of 
neutrons 

 
allow Chadwick discovered 
neutrons 
 
 
allow (this was necessary 
because) isotopes have the 
same atomic number 
 
ignore isotopes have the same 
number of electrons 
 
 
allow but with different mass 
(numbers) 
 

 
1 
 
 
 

1 
 
 
 
 
 
 
 

1 

 
AO1 

4.1.1.3 
 
 

AO3 
4.1.1.5 

 
 
 
 
 
 

AO1 
4.1.1.5 

  
   

Total   8  
 
 
 
  

13 

2.3

Source: AQA 2018 Triple Award Paper 1 mark scheme
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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 

3.1

Source: AQA 2018 Combined Science Paper 1 mark scheme
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08.1 

 
hydrogen or H2 

 
allow hydrogen gas 
 
ignore H without the 2 subscript 
 

 
1 

 
AO1 

5.4.2.1 

      
08.2 

 
filtration / filter  
 

 
allow magnet or decant 
 
ignore heating 
 

 
1 

 
AO1 

5.1.1.2 
 

      
08.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

(Mg) 
0.12
24

 or 0.005 (moles) 

(Fe) 
2
3

 × 0.005 = 0.00333(moles) 

(mass Fe) = 0.00333 × 56 
 
= 0.1866 (g) 
 
= 187 (mg) 
 
 
 
 
 
OR 

(Mg) = 
0.12

(3 × 24 =) 72
 (1) 

= 0.00166 or 
1

600
 (moles) (1) 

(mass of Fe) = 0.00166  

or 
1

600
 × 112 (2 × 56)  (1) 

= 0.1866 (g) (1) 
187 (mg) (1) 

 
an answer of 185‒190 (mg) 
scores 5 marks 
 
an answer of 0.185‒0.19 scores 
4 marks 
 
mark is for ÷ by 24 
 

mark is for × 
2
3
 

 
mark is for × 56 
 
 
 
 
 
an answer of 280 (mg) scores 4 
marks  
an answer of 0.280 scores 3 
marks (no ratio from equation) 
 
184 scores 0 [=(3×24) + (2×56)] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

1 
 

1 
 

1 
 

1 
 

1 

 
AO2 

5.3.2.2 
 

  
 

20 

4.1

Source: AQA 2018 Combined Science Paper 1 mark scheme
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
01.1 

 
condenses 
 

  
1 

 
AO1 

 5.7.1.2 
 

      
01.2 

 
the fractions have different 
boiling points 

  
1 

 
AO1 

5.7.1.2     
5.7.1.3 

 
      

01.3 
 
propane 

 
do not accept propene 

 
1 

 
AO2 

5.7.1.1 
 

      
01.4 

 
CnH2n+2 

  
1 

 
AO1 

5.7.1.1 
 

      
01.5 

  
CH4 + 2 O2 → CO2 + 2 H2O 

 
allow multiples 

 
1 

 
AO2 

5.1.1.1       
5.7.1.3 

 
      

01.6 
 
bromine water 

  
1 

 
AO1 

5.7.1.4 
 

      
01.7 

 
to assess the environmental 
impact (of the stages in the life 
of a product) 

 
allow to see the effect / harm / 
damage on the Earth / 
environment / planet 
 
ignore references to energy, 
pollution, carbon footprint, 
carbon dioxide, sustainability  
 

 
1 

 
AO1 

5.10.2.1 
 

  

 
7 

5.1

Source: AQA 2018 Combined Science Paper 2 mark scheme
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13 

Question 4 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

04.1 
(neutron)             1                 0 
 
 
proton                 1               (+1) 

both needed  
allow (neutron)       1        neutral 
 
both needed 

1 
 
 
1 

 
AO1  

4.1.1.4 
4.1.1.5 

     

04.2 

number of protons plus neutrons allow number of protons and 
neutrons 
 
ignore protons and neutrons 
unqualified 
 
do not accept references to 
mass or relative mass of protons 
and / or neutrons 

1 
 
 

AO1 
4.1.1.5 

     

04.3 
(the isotopes contain) different 
numbers of neutrons 

 1 
 
 

AO2 
4.1.1.5 

     

04.4 

most (alpha) particles passed 
(straight) through (the gold foil) 
 
(so) the mass of the atom is 
concentrated in the nucleus / 
centre 
or 
(so) most of the atom is empty 
space  
 
 
 
 
some (alpha) particles were 
deflected / reflected  
 
(so) the atom has a (positively) 
charged nucleus / centre 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
if not awarded for MP2, 
allow (so) the mass of the atom 
is concentrated in the nucleus / 
centre. 

1 
 
 
1 
 
 
 
 
 
 
 
 
 

 1 
 
 
1 
 
 

 
AO1 

4.1.1.3 

     
Total   8  

 
  

6.1
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13 

Question 4 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

04.1 
(neutron)             1                 0 
 
 
proton                 1               (+1) 

both needed  
allow (neutron)       1        neutral 
 
both needed 

1 
 
 
1 

 
AO1  

4.1.1.4 
4.1.1.5 

     

04.2 

number of protons plus neutrons allow number of protons and 
neutrons 
 
ignore protons and neutrons 
unqualified 
 
do not accept references to 
mass or relative mass of protons 
and / or neutrons 

1 
 
 

AO1 
4.1.1.5 

     

04.3 
(the isotopes contain) different 
numbers of neutrons 

 1 
 
 

AO2 
4.1.1.5 

     

04.4 

most (alpha) particles passed 
(straight) through (the gold foil) 
 
(so) the mass of the atom is 
concentrated in the nucleus / 
centre 
or 
(so) most of the atom is empty 
space  
 
 
 
 
some (alpha) particles were 
deflected / reflected  
 
(so) the atom has a (positively) 
charged nucleus / centre 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
if not awarded for MP2, 
allow (so) the mass of the atom 
is concentrated in the nucleus / 
centre. 

1 
 
 
1 
 
 
 
 
 
 
 
 
 

 1 
 
 
1 
 
 

 
AO1 

4.1.1.3 

     
Total   8  

 
  

6.2

Source: AQA 2019 Triple Award Paper 1 mark scheme
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Question 5 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

05.1 

wood is renewable  
or 
(natural) gas is finite 
 
(burning) wood produces the 
same amount of carbon dioxide 
as the trees absorbed 
or 
(burning natural) gas increases 
the amount of carbon dioxide (in 
the atmosphere) 

 
 
 
 
allow wood is carbon-neutral 
allow wood does not add to 
global warming 
 
allow (burning natural) gas adds 
to global warming 
allow (burning natural) gas adds 
greenhouse gases (to the 
atmosphere) 
 
ignore references to energy / 
cost 

1 
 
 

 
1 

AO3 
4.9.2.2 
4.10.1.1 

     

05.2 

not enough oxygen 
 
 
 
(so) incomplete combustion 

allow not enough air 
do not accept no oxygen / air 

1 
 

 
 
1 

AO1 
4.9.3.1 

     
05.3 2CH4(g)+3O2(g)→2CO(g)+4H2O

(g) 
allow correct multiples / fractions 1 AO2 

4.9.3.1 

 
    

 
    

 

    

 

    

 

15 

7.1

Source: AQA 2019 Triple Award Paper 2 mark scheme
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10 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

 
02.1 

 
(aq) 

 
allow aq  
ignore aqueous 
ignore formulae  
 

 
1 

 
AO1 

5.2.2.2 
 

 

 
02.2 

 
HNO3 

 
 

 
1 

 
AO1 

5.1.1.1 
5.4.2.2 

 
 

 
02.3 

 
red  
 
 
purple 
or 
blue 
 

 
allow orange or yellow 
do not accept green 
 
allow shades of purple eg violet 
 
 

 
1 
 
 
1 

 
AO1 

5.4.2.4 

 

 
02.4 

 
D 

 
 

 
1 

 
AO3 

5.4.2.4 
 

 

 
02.5 

 
 
 
3 × 16  or  48 
 
48
80

 (×100) 
 
60 (%) 

 
an answer of 60 (%) scores 3 
marks  
 
 
 
 
 
 
 
 
an answer of 20 (%) scores 2 
marks for: 

   16
80

  (× 100)   (1) 
        = 20 (%)  (1) 
 

 
 
 

1 
 
1 
 
 

1 

 
AO2 

5.3.1.2 

 
  

8.1

Source: AQA 2019 Combined Science Paper 1 mark scheme
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07.1  
 
 
 
heat or vaporise (oil) 
 
 
temperature gradient in column 
 
 
 
 
(vapour) condenses (into 
fractions) 
 
depending on boiling point of 
fraction 
 

maximum of 3 marks if incorrect 
reference made to cracking 
ignore fractional distillation 
ignore fracking 
 
 
 
allow column is cooler at the top 
or 
allow column is hotter at the 
bottom  
 
 
 
 
allow at different levels 

 
 
 
 

1 
 
 

1 
 
 
 
 

1 
 
 

1 

AO1 
5.7.1.2 

 

07.2 different amounts of oxygen 
available 
 

allow complete combustion and 
incomplete / partial combustion 

1 
 

AO2 
5.9.3.1 

 

07.3 2 C4H10 + 9 O2 → 8 CO +10 H2O allow correct multiples  / halves 1 AO2  
5.7.1.3 
5.9.3.1 
5.1.1.1 

 
  

17 

9.1

Source: AQA 2019 Combined Science Paper 2 mark scheme
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12 

Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

03.1 (total) mass before = 156.76 (g) 
and 
(total) mass after = 156.76 (g) 
 
or 
 
increase in mass of beaker A 
and contents = 29.96 (g) 
and 
decrease in mass of beaker B 
and contents = 29.96 (g)  
  
 
(so) the mass of products 
equals the mass of the reactants 
or 
(so) there is no change in mass 
during the reaction 

allow 78.26 + 78.50 = 156.76 
and 
108.22 + 48.54 = 156.76 
 
 
 
allow 108.22 – 78.26 = 29.96 
and 
48.54  – 78.50 =  – 29.96 
 
 
 
 
allow (so) no atoms were lost or 
made during the reaction 

1 
 
 
 
 
 
 
 
 
 
 

1 

AO2 
 
 
 
 
 
 
 
 
 
 

AO1 
 

4.3.1.1 
  

 

03.2 filter / filtration allow a description of filtration 
 

1 
 

AO2 
4.1.1.2 

 

03.3  
 
sodium nitrate (solution) 
or 
silver nitrate (solution) 
or 
sodium iodide (solution) 

allow correct formulae 
 
allow sodium / nitrate / silver / 
iodide ions 
 

 
 

1 
 

AO2 
4.1.1.2 

 

 

03.4 to remove / evaporate the water 
 

allow to dry (the solid) 
 

1 
 

AO3 
4.1.1.2 

 
 
 
 
 
 
 
 
 
 
  

10.1

Source: AQA 2020 Triple Award Paper 1 mark scheme
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15 
 

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 

 

11.1
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15 
 

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 

 

11.2

Source: AQA 2020 Triple Award Paper 1 mark scheme
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Question Answers Extra information Mark AO / 
Spec. Ref. 

     

 
06.1 

 
atoms have a positively charged nucleus. 
 
mass is concentrated in the nucleus in the centre of atoms. 
 

  
1 
 

1 

 
AO1 

5.1.1.3 
 

     

 
06.2 

 
 4 × 10–7

2400
     

 
= 1.66666 × 10–10 
 
= 1.67 × 10–10 (m) 
 
 
 

 
 
 
 
 
 
 
allow 0.000 000 000 167 (m) 
 
allow an answer correctly 
rounded to 3 significant figures 
from an incorrect calculation 
which uses the values in the 
question 
 

 
 

1 
 

 
1 
 

1 

 
 

AO2 
5.1.1.5 

 

     

 
06.3 

 

(moles Au = 
0.175
197

  =)  0.000888 
 
 
 

(moles Cl2 = 0.000888 × 
3
2
  =) 0.00133 

 
 
 
 
 
(mass Cl2 =) 0.00133 × 71 
 
 
 
 
 
 
= 0.0946 (g) 
 
 
 
= 94.6 (mg) 
 

 
 
 
 

allow a correct calculation 
using an incorrectly 
calculated value of moles 
of gold 
 
 
allow a correct calculation 
using an incorrectly 
calculated value of moles 
of chlorine 
 
 
 
 
 
 
 
allow a correct conversion 
using an incorrectly 
calculated mass of 
chlorine 
 

 
 

1 
 
 

1 
 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 

1 

 
 

AO2 
5.3.1.1 
5.3.2.2 

 

12.1

Source: AQA 2020 Combined Science Paper 1 mark scheme
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Question Answers Extra information Mark AO / 
Spec. Ref. 

     

 
01.1 

 
C3H8  + 5 O2  →   
3 CO2  + 4 H2O 

 
allow multiples 

 
1 

 
AO2 

5.1.1.1 
5.7.1.3 

 
     

 
01.2 

 
 
 
 
(bubble gas through) lime water 
 
 
turns milky / cloudy / white 
or  
white precipitate forms 
 

 
MP2 is dependent upon correct 
response in MP1 
 
allow (bubble gas through) 
calcium hydroxide (solution) 
 
 

 
 
 
 

1 
 
 

1 

 
AO1.2 
5.8.2.3 

 

     

 
01.3 

 
C3H6 
 

  
1 

 
AO2 

5.1.1.1 
5.7.1.4 

 
     

 
01.4 

 
 
 
 
burning / lit splint 
 
 
burns with a (squeaky) pop 
sound 
 

 
MP2 is dependent upon correct 
response in MP1 
 
allow flame 
do not accept glowing splint 
 
allow pops 

 
 
 
 

1 
 
 

1 

 
AO1 

5.8.2.1 
 

     

 
01.5 

 
bromine (water) 
 
 
(colour change) orange       
 
 
(to) colourless  
 

 
do not accept bromide 
 
     
     
     allow 1 mark for colourless           
     (to) orange 
      
    
 ignore clear 
 

 
1 
 
 

1 
 
 

1 
 

 
AO1 

5.7.1.4  
 

     

Total   9  

 
  

13.1

Source: AQA 2020 Combined Science Paper 2 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 

 
  

14.1

Source: AQA 2021 Triple Award Paper 1 mark scheme
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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  

 
  

15.1

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2021 

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  

 
  

15.2

Source: AQA 2021 Combined Science Paper 1 mark scheme
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8 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 
02.1 

 
green to red 
 

  
1 

 
AO1 

5.4.2.4 
 

     
 

02.2 
 
decreases 
 

  
1 

 
AO1 

5.4.2.4 
 

     
 

02.3 
 
(aq) 
 

 
allow aq 
 
ignore aqueous 
 
ignore HNO3 
 

 
1 

 
AO1 

5.2.2.2 
 

     
 

02.4 
 
any two from: 
 

• (white) solid disappears 
 

• fizzing / bubbles / 
effervescence 

 

• (then) stops fizzing 
 

• (white) solid left at the end / 
bottom 

 

 
 
 
 
 
allow a gas is produced 
 
 
 
 
 
 
 
ignore colourless solution 
 

 
2 

 
AO3 

5.4.2.2 
5.4.2.3 

 

     
 

02.5 
 
Zn(NO3)2 
 

  
1 

 
AO2 

5.1.1.1 
5.4.2.2 

 

 
  

16.1

Source: AQA 2021 Combined Science Paper 1 mark scheme
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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 
 

 
  

17.1

Source: AQA 2022 Triple Award Paper 1 mark scheme
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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  
 

18.1

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

 
02.2 

 
distillation 

  
1 

 
AO1 

5.10.1.2 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.3 

 
(conversion) 

(
150
1000

 =) 0.15 (dm3) 

 
(concentration =) 
2.40 
0.15

   

 
= 16 (g/dm3) 
 
OR 
(conversion) 
1000
150

  (1) 

 
= 6.67 (1) 
 
(6.67 × 2.4)   
= 16 (g/dm3) (1) 
 
OR 
(concentration =) 
2.4
150

  (1) 

 
= 0.016 (1) 
 
(conversion) 
(0.016 × 1000)   
= 16 (g/dm3) (1) 
 

 
 
 
 
 
allow correct use of incorrect / 
no conversion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 
 
 
 

1 
 
 

1 

 
AO2 

5.3.2.5 

 
Total Question 2  10  

 

19.1

Source: AQA 2022 Combined Science Paper 2 mark scheme
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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 

 

 
  

20.1
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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 

 

 
  

20.2

Source: AQA 2023 Triple Award Paper 1 mark scheme
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8 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.5 

 
(l) 

  
1 

 
AO2 

5.2.2.2 
 

 

Question Answers Mark AO / 
Spec. Ref. 

 
01.6 Level 3: The method would lead to the production of a valid 

outcome.  All key steps are identified and logically sequenced.  
5–6  

AO3 
5.3.1.3 
5.4.2.2  Level 2: The method would not necessarily lead to a valid 

outcome.  Most steps are identified, but the plan is not fully logically 
sequenced. 

3–4 

 Level 1: The method would not lead to a valid outcome.  Some 
relevant steps are identified, but links are not made clear. 

1–2  

 No relevant content 0  

 
 

 
Indicative Content:   
 
• measure a (stated) mass of calcium carbonate 
• use a balance 
• add calcium carbonate into a conical flask 
• measure a (stated) volume of hydrochloric acid 
• use a measuring cylinder 
• add hydrochloric acid to the conical flask 
• immediately place the stopper (and delivery tube) in the conical 

flask 
• record the total volume of carbon dioxide gas 

or 
record volume of carbon dioxide collected in set time  
or 
time taken to collect fixed volume of gas 

• collected in the gas syringe 
• repeat 

 
• repeat method with different masses of calcium carbonate 
 

 
 

 

 
Total Question 1 12  

  

21.1

Source: AQA 2023 Combined Science Paper 1 mark scheme
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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 
 

 
  

22.1

Source: AQA 2023 Combined Science Paper 1 mark scheme
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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 
 

 

23.1
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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 
 

 

23.2

Source: AQA 2023 Combined Science Paper 1 mark scheme
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Question 1 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.1 

 
CH4 + 2 O2  →  CO2  +  2 H2O   
 

 
 

 
1 

 
AO2 

5.7.1.3 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.2 

 
 
 
hydrocarbon molecules in petrol 
have fewer carbon atoms than 
those in diesel 
 
petrol has a lower boiling point 
(range) than diesel 
 

 
allow converse throughout 
 
 
 
 
 
 
 
 
 
allow petrol is more flammable 
than diesel  
 
allow petrol is less viscous than 
diesel 
 

 
 
 

1 
 
 
 

1 

 
AO3 

5.7.1.3 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.3 

 
oxygen 

 
 

 
1 

 
AO1 

5.8.1.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.4 

 
air 

 
allow the atmosphere 
 
allow from volcanoes 
 
 

 
1 

 
AO1 

5.9.1.1 
5.9.3.1 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.5 

 
global dimming 

 
 

 
1 
 
 

 
AO2 

5.9.3.1 
 

 
  

24.1

Source: AQA 2023 Combined Science Paper 2 mark scheme


