
Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 01.3

MARK SCHEME – GCSE – COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2018 

Question Answers Extra information Mark AO / 
Spec. Ref. 

      
01.1 

 
chlorine 
 
 

 
 

 
1 

 
AO2 

5.4.3.4 

      
01.2 

 
copper is less reactive than 
hydrogen 
 

 
 

 
1 

 
AO2 

5.4.3.4 
 

      
01.3 

 

 
1.8 (mg) 
 

 
allow an answer in range 1.7‒
1.9 
 

 
1 

 
AO3 

5.4.3.4 
 

      
01.4 

 
 
 
 
 
 
 
 

 
 
 
 
3.02 + 3.01 +  x

3
 = 3.06 

 
3.15 (mg)  
 
 

 
an answer of 3.15 (mg) scores 2 
marks 

allow any other suitable method 
 
 
 
 
if no other mark awarded allow 
9.18 for 1 mark 
 

 
 
 
 

1 
 

 
1 
 

 
AO2 

5.4.3.4 
 
 
 
 
 
 
 

      
01.5 

 
 
 

50
1000

 or 
1
20

 or 0.05 

(0.05) × 300 
 
 
15 (g) 
 
 
 
or 
300
1000

 or 
3
10

 or 0.03 (1) 
 
(0.3) × 50 (1) 
 
15 (g) (1) 
 

 
an answer of 15 (g) scores 3 
marks 
 
 
 

the second mark is dependent 
on the first mark being scored 
 
 
 
 
 
 
 
 
 
the second mark is dependent 
on the first mark being scored 
 
 
if no other mark awarded allow 
150 or 15 000 for 1 mark 
 

 
 
 

1 
 
 

1 
 
 

1 

 
AO2 

5.3.2.5 

     
Total  

 
 
 8  

  

9 

1.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 01.4

MARK SCHEME – GCSE – COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2018 

Question Answers Extra information Mark AO / 
Spec. Ref. 

      
01.1 

 
chlorine 
 
 

 
 

 
1 

 
AO2 

5.4.3.4 

      
01.2 

 
copper is less reactive than 
hydrogen 
 

 
 

 
1 

 
AO2 

5.4.3.4 
 

      
01.3 

 

 
1.8 (mg) 
 

 
allow an answer in range 1.7‒
1.9 
 

 
1 

 
AO3 

5.4.3.4 
 

      
01.4 

 
 
 
 
 
 
 
 

 
 
 
 
3.02 + 3.01 +  x

3
 = 3.06 

 
3.15 (mg)  
 
 

 
an answer of 3.15 (mg) scores 2 
marks 

allow any other suitable method 
 
 
 
 
if no other mark awarded allow 
9.18 for 1 mark 
 

 
 
 
 

1 
 

 
1 
 

 
AO2 

5.4.3.4 
 
 
 
 
 
 
 

      
01.5 

 
 
 

50
1000

 or 
1
20

 or 0.05 

(0.05) × 300 
 
 
15 (g) 
 
 
 
or 
300
1000

 or 
3
10

 or 0.03 (1) 
 
(0.3) × 50 (1) 
 
15 (g) (1) 
 

 
an answer of 15 (g) scores 3 
marks 
 
 
 

the second mark is dependent 
on the first mark being scored 
 
 
 
 
 
 
 
 
 
the second mark is dependent 
on the first mark being scored 
 
 
if no other mark awarded allow 
150 or 15 000 for 1 mark 
 

 
 
 

1 
 
 

1 
 
 

1 

 
AO2 

5.3.2.5 

     
Total  

 
 
 8  

  

9 

1.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 01.5

MARK SCHEME – GCSE – COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2018 

Question Answers Extra information Mark AO / 
Spec. Ref. 

      
01.1 

 
chlorine 
 
 

 
 

 
1 

 
AO2 

5.4.3.4 

      
01.2 

 
copper is less reactive than 
hydrogen 
 

 
 

 
1 

 
AO2 

5.4.3.4 
 

      
01.3 

 

 
1.8 (mg) 
 

 
allow an answer in range 1.7‒
1.9 
 

 
1 

 
AO3 

5.4.3.4 
 

      
01.4 

 
 
 
 
 
 
 
 

 
 
 
 
3.02 + 3.01 +  x

3
 = 3.06 

 
3.15 (mg)  
 
 

 
an answer of 3.15 (mg) scores 2 
marks 

allow any other suitable method 
 
 
 
 
if no other mark awarded allow 
9.18 for 1 mark 
 

 
 
 
 

1 
 

 
1 
 

 
AO2 

5.4.3.4 
 
 
 
 
 
 
 

      
01.5 

 
 
 

50
1000

 or 
1
20

 or 0.05 

(0.05) × 300 
 
 
15 (g) 
 
 
 
or 
300
1000

 or 
3
10

 or 0.03 (1) 
 
(0.3) × 50 (1) 
 
15 (g) (1) 
 

 
an answer of 15 (g) scores 3 
marks 
 
 
 

the second mark is dependent 
on the first mark being scored 
 
 
 
 
 
 
 
 
 
the second mark is dependent 
on the first mark being scored 
 
 
if no other mark awarded allow 
150 or 15 000 for 1 mark 
 

 
 
 

1 
 
 

1 
 
 

1 

 
AO2 

5.3.2.5 

     
Total  

 
 
 8  

  

9 

1.3



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 04.4

MARK SCHEME – GCSE – COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2018 

Question Answers Extra information Mark AO / 
Spec. Ref. 

      
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 

2.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 06.2

MARK SCHEME – GCSE – COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2018 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

      
06.1 

 
CaO 
 
CO2  

 
either order 
ignore names 
 
 

 
1 
 

1 

 
AO1 

5.3.1.3 
 

      
06.2 

 
 
 
[12 + (3 × 16)]  
or 60 
 
(197 − 60 =) 137 
 
barium or Ba 

 
an answer of 137 scores the 2 
calculation marks  
 
 
 
 
 
 
barium or Ba without working 
scores this mark 
 

 
 

 
1 
 
 

1 
 

1 

 
AO2 

5.3.1.2 
5.3.1.3 
5.1.1.5 

 

      
06.3  

 
 
 
 
 
(working) Y increase and X 
increase measured from graph 
and substitution into ΔY

ΔX
  

 
 
 
(answer) 167 
 
 
(units) cm3/g 

 
an answer of 160‒174 scores 
the 2 calculation marks  
 
 

y-
axis 

80‒
85 

162‒
170 

248‒
252 

330‒
335 

x-
axis 0.5 1.0 1.5 2.0 

= 160‒
170 

162‒
170 

165‒
168 

165‒
168 

allow answer in range 160‒174  

 

allow cm3 g–1 
 

if no other mark awarded allow 1 
mark for the inverse ( ΔX

ΔY
 )  

or 0.006 
 

 
 
 
 
 

1 
 
 
 
 
 
 

1 
 

 
1 

 
AO2 

5.3.1.3 
 

 
 
 

 
14 

3.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 08.3

MARK SCHEME – GCSE – COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2018 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

      
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



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 1 mark scheme, original question 08.3

MARK SCHEME – GCSE – COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2018 
 

  
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

      
08.3 
cont. 

1 g Mg  
112
72

 or 1.56 g Fe (1) 

0.12 g Mg  
112
72

 × 0.12 (1) 

 
OR 
72 g Mg  112g Fe (1) 

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

   

      
08.4 

 
Fe3+ 
 
(because) reduction is gain of 
electrons   
 
Fe3+ +  3e(-)    Fe 
 

 
 

allow change in oxidation state / 
(+)3 to 0 
 
 

 
1 
 

1 
 
 

1 

 
AO2 

 
AO1 

 
 

AO2 
 

5.4.1.2 
5.4.1.4 

 
     

Total   10  

 
20 

4.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 2 mark scheme, original question 01.5

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/2H – JUNE 2018 

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



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Combined Science Paper 2 mark scheme, original question 04.2

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/2H – JUNE 2018 

Question Answers Extra information Mark AO / 
Spec. Ref. 

      
04.1 

 
a mixture designed as a useful 
product 
 

  
1 

 
AO1 

5.8.1.2 

      
04.2 

 
 
 
 
mass = 14 520 g 
 

(=)
14 520

80 (mol)
 

 
 
 
(=) 181.5 (mol) 
 
(=) 1.8 × 102 (mol) 

 
an answer of 1.8 × 102 (mol) 
gains 4 marks 
 
 
 
allow correct substitution of 
incorrectly converted mass 
must use Mr given (80) to gain 
marks in steps 2 and 3 
 
 
 
allow answer correctly given in 
standard form to correct sig figs 
from an incorrect calculation 
 

 
 
 
 

1 
 

1 
 
 
 
 

1 
 

1 

 
AO2 

5.8.1.2 
5.3.2.1 

      
04.3 

 
 
 
 
 
(giant) lattice 
 
ionic 
 
strong bonds or strong 
electrostatic forces 
 
large amounts of energy needed 
to overcome 
 

 
max 2 marks for incorrect 
reference to bonding or 
structure or particles 
 
allow giant structure 
 
 
 
do not accept strong 
intermolecular forces / bonds 
 
ignore heat 

 
 
 
 
 

1 
 

1 
 

1 
 
 

1 

 
AO1 

5.2.2.3 

     

Total   9  

 
  

 
13 

6.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 01.2

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

 
  

Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
01.1 

 
 
 
 
any one from: 
• metal 
• (metal) hydroxide 
• (metal) carbonate 
• alkali 

 
allow named example 
allow correct formula 
ignore base 
 
 
allow ammonium hydroxide 
allow ammonium carbonate 
allow soluble base  
allow ammonia 
 

 
 
 
 

1 

 
AO1 

4.4.2.1 
4.4.2.2 
4.4.2.3 

 
 

   

 
01.2 

 
Ca(NO3)2 allow Ca2+(NO3

- )2 
 

1 
 

AO2 
4.4.2.2 

 

7 

7.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 02.2

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 

8.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 03.4

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

Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
03.1 

 
copper, zinc, sodium chloride 
solution 
 

  
1 

 
AO2 

4.5.2.1 
     

 
03.2 

 
a reactant is used up 

 
allow the reaction stops 
 
allow electrolyte / electrode / 
ions / metal / metal hydroxide / 
alkali for reactant 
 

 
1 

 
AO1 

4.5.2.1 

     

 
03.3 

 
the reaction is not reversible 

  
1 

 
AO1 

4.5.2.1 
 

     

 
03.4 

 
2H2 + O2 → 2H2O 
 
 
 

allow fractions / multiples 
 
 
allow 1 mark for O2 

 

 
2 

 
AO1 
AO2 

4.1.1.1 
4.5.2.2 

 
 
  

11 

9.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 04.5

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

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 

10.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Chemistry Paper 1 mark scheme, original question 08.7

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

Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
08.7 

 
 
 
 
(Mr of TiCl4 =) 190 
 

(moles Na) = 
20 000

23
 =) 

870 (mol 
 

�moles TiCl4 = 
40 000

190
 =� 
211 (mol) 

 
either  
(sodium is in excess because) 
870 mol Na is more than the 
844 mol needed 
or  
(because) 211 mol TiCl4  is less 
than the 217.5 mol needed 
 

 
an incorrect answer for one step 
does not prevent allocation of 
marks for subsequent steps 
 
  
 
       allow 1 mark for 0.870 
 mol Na and 0.211 mol TiCl4 
 
 
allow use of incorrectly 
calculated Mr from step 1 
 
 
the mark is for correct 
application of the factor of 4 
 
other correct reasoning 
showing, with values of moles or 
mass, an excess of sodium or 
insufficient TiCl4 is acceptable 
 
allow use of incorrect number of 
moles from steps 2 and / or 3  
 
alternative approaches: 
 
approach 1: 
(Mr of TiCl4 =) 190(1) 
 
(40 kg TiCl4 needs)  
40
190

× 4 × 23 (kg Na) (1) 
 
(=) 19.4 (kg) (1) 
 
so 20 kg is an excess (1) 
 
approach 2: 
(Mr of TiCl4 =) 190(1) 
 
(20 kg Na needs)  

20
4 × 23

 × 190 (kg TiCl4) (1) 
 
(=) 41.3 (kg) (1) 
 
so 40 kg is not enough (1) 
 

 
 
 
 
1 
 

1 
 
 

1 
 
 
 
 
1 

 
AO2 

4.3.1.2 
4.3.2.1 
4.3.2.2 
4.3.2.4 

  

25 

11.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Chemistry Paper 2 mark scheme, original question 07.5

MARK SCHEME – GCSE CHEMISTRY – 8462/2H – JUNE 2018 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
 

   

 
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 

12.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2018 Chemistry Paper 2 mark scheme, original question 09.2

MARK SCHEME – GCSE CHEMISTRY – 8462/2H – JUNE 2018 

Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
09.1 

 
enzyme 

  
1 

 
AO2 

4.6.1.4 
 

     

 
09.2 

 
2.0 × 103 moles 

  
1 

 
AO2 

4.3.2.1 
 

 
 

   

 
09.3 

 
smaller yield 
 
(because) favours endothermic 
reaction  

 
allow less methanol is produced 
 
allow (because) favours reverse 
reaction 
allow equilibrium / reaction shifts 
to the left 
allow equilibrium / reaction shifts 
to reduce the temperature 
 
ignore reference to forward 
reaction is exothermic 
ignore references to rate 
 

 
1 
 

1 

 
AO2 

4.6.2.4 
4.6.2.6 

 
  

19 

13.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 01.5

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2019 

9 

 
01.5 

 
 
 
 
 
 
 
 
 
50

1000
  (dm3) 

 
 
= 0.05 (dm3) 
 

( 
3.2
0.05

 ) = 64 (g per dm3) 
 
 
 
alternative approach: 
 
3.2
50

  (1) 
 
= 0.064 (1) 
 
(× 1000) = 64 (g per dm3) (1) 
 
 
alternative approach: 
 
1000
50

  (1) 
 
= 20 (1) 
 
(× 3.2) = 64 (g per dm3) (1) 
 

 
an answer of 64 (g per dm3) 
scores 3 marks  
 
an incorrect answer for one 
step does not prevent 
allocation of marks for 
subsequent steps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
an answer of 0.16 / 0.064 / 0.64 
/ 6.4 / 6.4 × 10–5 (g per dm3) 
gains 2 marks 
 

 
 
 
 
 
 
 

 
 
1 
 
 
1 

 
1 

 
AO2 

5.3.2.5 

 

Total   9  

 
  

14.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 02.2

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2019 

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 

 
  

15.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2019 Combined Science Paper 1 mark scheme, original question 04.6

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2019 

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  

 
  

16.1



Quantitative Chemistry - AQA past paper mark scheme

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

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2019 

20 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

 
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 

 
  

17.1
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 

04.1 growing plants (on low-grade 
ore) 
 
plants are burnt (to produce 
ash) 
 
(ash dissolved in acid to 
produce) solution of a copper 
compound 
 
electrolysis (of solution of a 
copper compound) 
or 
displacement (by adding scrap 
iron to a solution of a copper 
compound) 
 

allow named plant 
 
 
 
 
 
allow named copper compound 
 
 
 
 
 
 
allow addition of scrap iron (to a 
solution of a copper compound) 
 

1 
 
 

1 
 
 

1 
 
 

 
1 

AO1  
5.10.1.4 

 

04.2  
 
 
Mr  CuSO4 = 159.5 
 
0.319
159.5

 

 
= 0.002 (mol) 
 

an answer of 0.002 or 2 × 10−3  
(mol) scores 3 marks 
 
 
 
allow correct use of incorrectly 
calculated value for Mr 
 
allow 2 × 10−3 (mol) 

 
 
 

1 
 

1 
 
 

1 

AO2 
5.3.2.1 
5.3.2.5 

 

04.3 both reaction profiles start at the 
same energy level and end at 
the same energy level. 

 1 AO3 
5.6.1.4 

 

  

11 

18.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2019 Combined Science Paper 2 mark scheme, original question 06.3

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/2H – JUNE 2019 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

06.1 glowing splint 
 
relights 

 1 
 
1 
 

AO1 
5.8.2.2 

 
06.2 equilibrium shifts to right-hand 

side 
 
 
(because) concentration of SO3 

decreases  

allow towards the products 
allow in favour of the forward 
reaction 
 
this marking point is dependent 
on first marking point being 
awarded 
 
allow pressure decreases  
 

allow to increase the 
concentration of SO3 
allow to re-establish equilibrium 
 

1 
 
 
 
1 

AO3 
 
 
 

AO2 
5.6.2.5 
5.6.2.7 

 
06.3  

 
 
 
 
 
(Mr CaO =) 56  
 
(Mr CaSO3 =) 120 
 
7
56

 × 120 

 
= 15(.0 g) 
  

an answer of 15(.0 g) 
scores 4 marks 
 
in all approaches allow  a 
correct calculation using an 
incorrectly calculated Mr 
 
 
 
 
 
 
 
 
alternative approach A 
 
(Mr CaO =) 56                         (1) 
 
7
56

 = 0.125 (moles)                    (1) 

 
(mass CaSO3 =) 0.125 × 120 (1) 
 
= 15(.0 g)                                (1) 

 
 
 
 
 
 
1 
 
1 
 
1 
 
 
1 
 

AO2 
5.3.1.2   
5.3.2.1  
5.3.2.2 

15 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 

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 
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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  

 
  

21.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 07.5

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

20 

Question 7 continued 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

     

07.5 
 

 
 
 
(Mr of Al2O3 =) 102 
 
 
 
�2 000 000

102
=�  19 608 (mol Al2O3) 

 
 
 
 
�19 608 × 3

2
=�  29 412  (mol O2) 

 
 
 
 
�29 412 × 32 

1000
=� 941 (kg) 

 
 
 
 
 
 
 
alternative approach: 
 
(2 Mr of Al2O3 = )  204  (1) 
 
 
204 (kg of Al2O3) gives 96 (kg of 
O2)  (1) 
 
 
(2000 kg of Al2O3 gives) 
2000
204

 × 96 (kg of O2)   
 
or 
 
2000000

204
 × 96 (g of O2) (1) 

 
 
= 941 (kg)  (1) 

an answer of 941 (kg) scores 4 
marks 
 
 
 
 
 
allow correct calculation using 
incorrectly calculated value of Mr 
of Al2O3 
 
 
 
allow correct calculation using 
incorrectly calculated value of 
moles of Al2O3 
 
 
allow 941.1764706 (kg) correctly 
rounded to at least 2 significant 
figures 
 
allow correct answer using 
incorrectly calculated value of 
moles of O2 
 
 
 
 

 
 
 
1 
 
 
 
1 
 
 
 
 
 
1 
 
 

 
 
1 

AO2 
4.3.2.2 

 

  

22.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2019 Chemistry Paper 1 mark scheme, original question 08.4

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

23 

08.4 

moles Cu = 0.04  
or 
2.54
63.5

 = 0.04 
 
moles H2O = 0.04  
or  
0.72
18

 = 0.04 
 
ratio = 1:1 so equation 2 is 
correct 
 
alternative approach A 
(calculating mass of water from 
copper) 
 
moles Cu= 0.04 or 2.54

63.5
 = 0.04(1) 

 
0.02 x 18 = 0.36 (g of water for 
equation 1) (1) 
 
0.04 x 18 = 0.72 (g of water) so 
equation 2 is correct (1) 
 
alternative approach B 
(calculating mass of copper from 
water) 
 
moles H2O=0.04 or 0.72

18
=0.04 (1) 

 
0.08 x 63.5 = 5.08 (g of copper 
for equation 1) (1) 
 
0.04 x 63.5 = 2.54 (g of copper) 
so equation 2 is correct (1) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
alternative approach C 
(mass ratio)  
(copper : water for equation 1)  
127 : 18 = 7.06 : 1 (1) 
 
(copper : water for equation 2) 
63.5 : 18 = 3.53 : 1 (1) 
 
2.54 : 0.72 = 3.53 : 1 = 63.5 : 18  
so equation 2 is correct (1) 
 

1 
 
 
 
1 
 
 
 
 
1 

AO2 
4.3.2.1 
4.3.2.3 

     
Total   8  
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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 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

     

 
01.1 

 
13 
 
14 
 

 
this order only 

 
1 
 
1 

 
AO2 

5.1.1.4 
5.1.1.5 

 
     

 
01.2 

 
loss of oxygen 
 
 

 
allow (Al3+) gain of electrons 
 
allow aluminium oxide loses 
oxygen 
 

 
1 

 
AO1 

5.4.1.1 
5.4.1.3 

 

     

 
01.3 

 
 
 
(at high temperature) 
oxygen reacts with carbon / 
electrode 
 
(so the positive) electrode 
burns / wears away 
 
to produce carbon dioxide 
 

 
allow anode for (positive) 
electrode 
 
 
 
 
 
 
 
 
C + O2 → CO2 scores MP1 and 
MP3 
 

 
 
 
1 
 
 
 
1 
 
 
1 

 
 
 

AO1 
5.4.3.1 
5.4.3.2 
5.4.3.3 

 

     

 
01.4 

 
(delocalised) electron(s) 
 
ion(s) 
 
(delocalised) electron(s) 
 

 
 
 
 
 

 
1 
 
1 
 
1 

 
AO1 

 
AO2 

 
AO1 

 
5.2.2.3 
5.2.2.8 
5.2.3.2 

 
     

Total   9  
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12 

 
 

04.6 
 
 
(at start) value in range 12–14 
 
(at end) value in range 0–3  

 
must be in this order  
 

 
 

1 
 

1 
 

 
 

AO1 
AO2.2 
5.4.2.2 
5.4.2.4 

 
     

 
04.7 

 
2 NaOH + H2SO4 → Na2SO4 + 2 H2O 

 
 
 
allow 1 mark for 
Na2SO4 and H2O 
 

 
2 
 
 

 
AO2 

5.1.1.1 
5.4.2.2 

 

     

 
04.8 

 
0.10 mol/dm3 

  
1 
 

 
AO3 

5.4.2.2 
5.4.2.4 

 
     

Total   12  
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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 
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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  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

     

 
04.1 

 
dependent 
 

  
1 

 
AO1 

5.10.1.2 
 

     

 
04.2 

 
not all water had been removed 
from the sample 
 
heat to constant mass 
 

 
alternative approach: 
 
mass included (droplets of) 
water on the bottom of the 
evaporating basin (1) 
  
 
dry the bottom of the 
evaporating basin (1) 
 

 
allow description of process 
 
 
 
 
 
 
 
allow bottom of evaporating 
basin was wet 
ignore spillages  
ignore weighing errors 
 
allow wipe off droplets 
 
 
 

 
1 
 
 

1 
 
 
 
 
 
 

 

 
AO3 

5.10.1.2 
 

     

 
04.3 

 
 

 

 
0.22 + 0.23 + 0.20 + X

4
  =  0.21 

 
(X = ) 0.19 (g) 
 

 
 
 
 

 
1 
 
 

1 

 
AO2 

5.10.1.2 
 

     

 
 

04.4 
 

 

 
 
 
C 
 
biggest difference between the 
maximum and minimum values 
 
 

 
allow ecf from question 04.3  
 
 
 
allow calculated range if all 
ranges are shown A 0.04; B 
0.06; C 0.15 and D 0.12 
 

 
 
 

1 
 

1 

 
AO2 

5.10.1.2 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

     

 
04.1 

 
dependent 
 

  
1 

 
AO1 

5.10.1.2 
 

     

 
04.2 

 
not all water had been removed 
from the sample 
 
heat to constant mass 
 

 
alternative approach: 
 
mass included (droplets of) 
water on the bottom of the 
evaporating basin (1) 
  
 
dry the bottom of the 
evaporating basin (1) 
 

 
allow description of process 
 
 
 
 
 
 
 
allow bottom of evaporating 
basin was wet 
ignore spillages  
ignore weighing errors 
 
allow wipe off droplets 
 
 
 

 
1 
 
 

1 
 
 
 
 
 
 

 

 
AO3 

5.10.1.2 
 

     

 
04.3 

 
 

 

 
0.22 + 0.23 + 0.20 + X

4
  =  0.21 

 
(X = ) 0.19 (g) 
 

 
 
 
 

 
1 
 
 

1 

 
AO2 

5.10.1.2 
 

     

 
 

04.4 
 

 

 
 
 
C 
 
biggest difference between the 
maximum and minimum values 
 
 

 
allow ecf from question 04.3  
 
 
 
allow calculated range if all 
ranges are shown A 0.04; B 
0.06; C 0.15 and D 0.12 
 

 
 
 

1 
 

1 

 
AO2 

5.10.1.2 
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11 
 

Question 2 continued 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

02.4  
(203 × 30) + (205 × 70) 

100  

or 
 
6090 + 14 350 

100  
 
 
 
= 204.4 

 
 
 

 

 

 

ignore units 

 
1 
 

 

 

 

1 

AO2 
4.1.1.6 

 

 

Total   11  
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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 
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Question 6  
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

06.1 the (minimum) energy needed 
for particles to react  
or 
the (minimum) energy needed 
for a reaction to occur 

 
 
 
allow the (minimum) energy 
needed to start a reaction 

1 
 

AO1 
4.5.1.2 

 

 

06.2 
 

(Mr of Fe2O3 =) 160 
 
 
 
(moles Fe2O3 = 3000

160
  =)  

18.75 (mol) 
 
 
 
 
(moles Al  = 1000

27
 =) 37.0 (mol) 

 
 
 
 
  
 
 
 
 
 
(aluminium is limiting because) 
37.0 mol is less than the (2 x 
18.75 =) 37.5 mol (aluminium 
needed) 
or  
iron oxide is in excess because 
18.75 mol is more than the 
(37.0

2
 =) 18.5 mol (iron oxide 

needed)  

 
 

 
 
 
allow correct use of incorrectly 
calculated Mr 
 
 
 
allow 37.037037 (mol) correctly 
rounded to at least 2 significant 
figures 
 
 
if both MP2 and MP3 are not 
awarded allow 1 mark for 
0.01875 mol Fe2O3 and 0.037 
mol Al 
 
 
allow correct use of incorrect 
number of moles from steps 2 
and/or 3 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 

1 

AO2 
4.3.1.2 
4.3.2.1 
4.3.2.2 
4.3.2.4 
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Question 6 continued 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

06.2 
ctd 

 

alternative approaches: 
 
approach 1: 
(finding required mass of 
aluminium by moles method) 
 
(Mr of Fe2O3 =) 160 (1) 
 
 
(moles Fe2O3 = 3000

160
  =)  

18.75 (mol) (1) 
 
 
 
(moles Al needed 
=18.75 × 2 = ) 37.5 (mol) 
and 
(mass Al needed = 37.5 × 27 =) 
1012.5 (g) or 1.0125 kg (1) 
 
 
 
 
(so) 1.00 kg of aluminium is not 
enough (1) 
 
 
 
approach 2: 
(finding required mass of 
aluminium by proportion 
method) 
 
(Mr of Fe2O3 =) 160 (1) 
 
(3.00 kg Fe2O3 needs) 
3.00
160

× 2 × 27 (kg Al) (1) 
 
(=) 1.0125 (kg) (1) 
 
(so) 1.00 kg of aluminium is not 
enough (1) 

 
 

 
 
 
 
 
 
 
 
allow correct use of incorrectly 
calculated Mr 
 
 
 
allow correct use of incorrectly 
calculated moles of iron oxide 
 

allow correct use of incorrectly 
calculated moles of aluminium 
needed 
 
 
dependent on calculated mass 
of aluminium needed being 
greater than 1.00 (kg) 
 
 
 
 
 
 
 
 
 

 
allow correct use of incorrectly 
calculated Mr 
 
 
dependent on calculated mass 
of aluminium needed being 
greater than 1.00 (kg) 

 
 
 
 
 
 
 

AO2 
4.3.1.2 
4.3.2.1 
4.3.2.2 
4.3.2.4 
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Question 6 continued 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

06.2 
ctd 

 

alternative approaches: 
 
approach 3: 
(finding required mass of iron 
oxide by moles method) 
 
Mr of Fe2O3 =) 160 (1) 
 
 
(moles Al  = 1000

27
 =) 37.0 (mol) 

(1) 
 
 
 
(moles Fe2O3 needed) = 37.0

2
 ) = 

18.5 (mol) 
and 
(mass Fe2O3 needed =  
18.5 × 160 =) 2960 (g) or  
2.96 (kg) (1) 
 
 
 
 
(so) 3.00 kg of iron oxide is an 
excess (1) 
 
 
 
approach 4: 
(finding required mass of iron 
oxide by proportion method) 
 
(Mr of Fe2O3 =) 160 (1) 
 
(1.00 kg Al needs) 1.00

2 x 27
×160 

(kg Fe2O3) (1) 
 
(=) 2.96 (kg) (1) 
 
(so) 3.00 kg of iron oxide is an 
excess (1) 
 

 
 

 
 
 
 
 
 
 
allow 37.037037 (mol) correctly 
rounded to at least 2 significant 
figures 
 
 
 
 
allow correct use of incorrectly 
calculated moles of aluminium  
 

allow correct use of incorrectly 
calculated moles of iron oxide 
needed 
allow correct use of incorrectly 
calculated Mr 

 

dependent on calculated mass 
of iron oxide needed being less 
than 3.00 (kg) 
 
 
 
 
 
 
 
 
allow correct use of incorrectly 
calculated Mr 
 
 
 
dependent on calculated mass 
of iron oxide needed being less 
than 3.00 (kg) 

 
 
 
 
 

AO2 
4.3.1.2 
4.3.2.1 
4.3.2.2 
4.3.2.4 
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Question 8 continued 
 

08.6 4.48 (g iron) and 8.52 (g 
chlorine) 
 
(moles Fe = 4.48

56
 =) 0.08 

 
 

(moles Cl = 8.52
35.5

  =) 0.24 
 
 
 
 
(Fe : Cl = 0.08 : 0.24 =) 1 : 3 

 

 
 
 
 
2 Fe + 3 Cl2 → 2 FeCl3 
 

 
 
 
allow correct calculation using 
incorrectly calculated mass of 
iron 
 
allow correct calculation using 
incorrectly calculated mass of 
chlorine 
allow (moles Cl2 = 8.52

71
  =) 0.12 

allow correct calculation using 
incorrectly calculated moles of 
iron and / or chlorine 
 
 
 
allow multiples / fractions 
  
allow a correctly balanced 
equation including Fe and Cl2 
from an incorrect ratio of Fe : Cl 
 
allow 1 mark for Fe and Cl2 
(reactants) and FeCl3 (product) 
or 
allow 1 mark for Fe and Cl2 
(reactants) and a formula for 
iron chloride correctly derived 
from an incorrect ratio of Fe : Cl 
(product) 

1 
 
 

1 
 
 
 

1 
 
 
 
 

1 
 
 
 
 
  

2 

AO2 
4.1.1.1 
4.1.2.6 
4.3.2.3 

 
 

 

Total   16  

33.1
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Question 9  
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 

09.1 didn’t stir (the solution enough) 
 

allow measured the temperature 
before the temperature stopped 
falling 
allow measured the temperature 
too soon 

1 
 

AO3 
4.5.1.1 
RPA 4 

 

 

09.2 the temperature decreases 
(initially) because energy is 
taken in (by the reaction from 
the solution) 
 
when 1.5 g (of citric acid) is 
added the sodium 
hydrogencarbonate has all 
reacted  
 
or 
from 1.5 g the citric acid is in 
excess 
 
or 
when 1.5 g (of citric acid) is 
added the reaction is complete  
 
 
 
(so) the temperature increases 
as energy is transferred from the 
room to the solution  

allow temperature decreases 
(initially) because the reaction is 
endothermic 
 
 
allow when the temperature 
reaches 11.6 °C the sodium 
hydrogencarbonate has all 
reacted  
 
 
allow after the temperature 
reaches 11.6 °C the citric acid is 
in excess 
 
allow when the temperature 
reaches 11.6 °C the reaction is 
complete 
 
 
allow (so) the temperature 
increases as energy is 
transferred from the excess 
citric acid to the solution 

1 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 

 

AO2 
AO3 

4.5.1.1 
RPA 4 

 

 
 
 
 
 
 
 
 
 
  

34.1
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MARK SCHEME – GCSE CHEMISTRY – 8462/2H – JUNE 2020 

10 

Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
 

03.1 
 
 
 
 
 
 
 
 
 
 
 
additional line from a box on the left negates the mark for that box 

 
 

1 
 
 
 
 

1 
 

 
AO2 

4.7.1.1 
4.7.2.1 

 

 
 

03.2 
 
 
(remains) orange  
 
(becomes) colourless 
 

must be in this order 
 
allow no (colour) change  
 
ignore initial colour 
ignore clear 

 
 

1 
 

1 
 

 
AO2 

4.7.1.4 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

35.1
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Source: AQA 2020 Chemistry Paper 2 mark scheme, original question 07.3

MARK SCHEME – GCSE CHEMISTRY – 8462/2H – JUNE 2020 

16 

Question 7 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.1 

 
HCOOH 
 
propanoic acid 

allow HCO2H 
 

1 
 

1 

AO1 
4.7.2.4 

 

 

 
07.2 

incomplete / partial ionisation 
 
 
(because) reaction is reversible 

allow incomplete / partial 
dissociation 
 
allow (because) reaction is in 
equilibrium 

1 
 
 

1 

AO3 
4.7.2.4 

 

 
 

07.3 
 
mass (of flask and contents) 
decreases 
 
(because) carbon dioxide is 
produced 
 
(and) carbon dioxide escapes 
(from the flask) 

 
 
 
 

 
allow 1 mark for the gas 
produced escapes (from the 
flask) 
  

 
1 
 
 

1 
 
 

1 

 
AO1 

 
 

AO2 
 
 

AO2 
 

4.3.1.3 
4.7.2.4 

 

 
 

07.4 
 
 
 
(0.01 mol/dm3) methanoic acid 
has a lower pH 
 
(so 0.01 mol/dm3) methanoic 
acid has a higher concentration 
of hydrogen ions 
 
(therefore) more collisions per 
unit time 

allow converse argument for 
ethanoic acid 
 
allow (0.01 mol/dm3) methanoic 
acid is a stronger acid 

 
 
 

1 
 
 

1 
 
 
 

1 
 

 
AO2 

 
 

AO2 
 
 
 

AO3 
 

4.6.1.2 
4.6.1.3 
4.7.2.4 

 
 

 
07.5 

 
ethyl ethanoate 

 
 

 
1 
 

AO1 
4.7.2.4 

 
  

36.1
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Source: AQA 2021 Combined Science Paper 1 mark scheme, original question 01.4

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  

 
  

37.1
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Source: AQA 2021 Combined Science Paper 1 mark scheme, original question 01.5

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  

 
  

37.2
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Source: AQA 2021 Combined Science Paper 1 mark scheme, original question 02.5

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

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 

 

 
  

38.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2021 Combined Science Paper 1 mark scheme, original question 06.1

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

14 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

     
 

06.1 
 
(mass of oxygen = 0.20 – 0.12) 
= 0.08 (g) 
 

(moles of oxygen) =  
0.08

32
  

 
 
= 0.0025 

 

 
 
 
 
 
 
    allow 1 mark for 0.005 

 

    if derived from 
0.08

16
 

 
 

1 
 

 
1 
 

 
1 

 
AO2 

5.1.1.1 
5.3.1.1 
5.3.1.3 
5.3.2.1 
5.4.1.1 

 
 
 

  
   

 
06.2 

 
(without a lid the) mass of 
magnesium oxide was less 
 
(because) products escaped 
 

 
 
 
 
allow magnesium oxide escaped 
 

 
1 
 
 

1 

 
AO3 

5.4.1.1 
 

      
06.3 

 
(mass of copper oxide =) 
 

 
79.5

63.5
  × 0.5  

 
= 0.62598 (g) 
 
= 0.626 (g) 
 
 

 
 
 
 
 
 

 
allow an answer correctly 
rounded to 3 significant figures 
from an incorrect calculation 
which uses all the values in the 
question 
 

 

 
1 

 
1 
 

1 

 
AO2 

5.1.1.1 
5.3.1.1 
5.3.1.3 
5.3.2.1 
5.3.2.2 
5.3.2.3 
5.4.1.1 

 

      
 
 
 
 
 
 
  

39.1
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15 

 

 
06.4 

 
 

 
3:2 ratio Fe : O2 (molecules) 
or 
3:4 ratio Fe : O (atoms) 
 
 
(formula) Fe3O4 

 
 
 
 
 
3 Fe  +  2 O2    Fe3O4 
 
 

 
 
 
 
 
 
allow 1 mark for Fe3O2 
from 3:2 ratio Fe : O (atoms) 
(MP2 but not MP1) 
 
 
 
allow multiples 
 
allow correct use of incorrectly 
determined formula 
 
 
allow 1 mark for Fe, O2 and   
Fe3O4 
or 
allow 1 mark for Fe, O2 and   
incorrectly determined formula 

 

 
1 
 
 
 
 

1 
 
 
 
 
 

2 

 
AO2 

5.1.1.1 
5.3.1.1 
5.3.1.3 
5.3.2.1 
5.3.2.2 
5.3.2.3 
5.4.1.1 

 

     

Total   12  

 
  

39.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2021 Combined Science Paper 2 mark scheme, original question 05.2

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/2H – JUNE 2021 

16 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

     
 

05.1 

 
at high temperatures (in the 
engine) 
 
nitrogen  
 
reacts with oxygen (to produce 
nitrogen dioxide)  
 

 

 

 

 

1 

 
1 

 

1 

 

AO1 

5.9.3.1  

 

     
 

05.2 

 
(X=)  
(33×7) – [(37×3)+35+34+29] 
 
= 22 (micrograms per m3) 

 

allow  

33x7 = (37x3)+35+34+29+X 

 

1 

 
1 

 

  

 AO2 

5.9.3.1 

 

     
 

05.3 

 
countryside data has smallest 
values 
 
(so) 2 is a higher proportion / 
percentage of the value 

 
 
 
 
allow (so) countryside is ± 2 out 
of a value between 6 to 8  
 

 
1 
 
 

1 

 
AO3 

5.9.3.1 
 

     
 

05.4 

 

2 NO2  →  N2 + 2 O2 

 

allow multiples or halves 

allow 1 mark for N2 and O2  

 

 

2 

 

 

AO2 

5.3.1.1 

5.10.1.1 

     
 

05.5 

 
a resource which will run out  

 

allow a non-sustainable 

resource 

 

 

1 

 

 

AO1 

5.10.1.1 

     
 

05.6 

 

(because carbon dioxide is 

emitted in) extracting / 

processing raw materials 

 

(and) manufacturing  

 

(and) disposal at the end of its 

useful life 

 

 

 

 

 

1 

 

 

 

1 

 

1 

 

AO2 

5.9.2.4 

5.10.2.1 

 

     
Total   13  

 
  

40.1
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Source: AQA 2021 Combined Science Paper 2 mark scheme, original question 05.4
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16 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

     
 

05.1 

 
at high temperatures (in the 
engine) 
 
nitrogen  
 
reacts with oxygen (to produce 
nitrogen dioxide)  
 

 

 

 

 

1 

 
1 

 

1 

 

AO1 

5.9.3.1  

 

     
 

05.2 

 
(X=)  
(33×7) – [(37×3)+35+34+29] 
 
= 22 (micrograms per m3) 

 

allow  

33x7 = (37x3)+35+34+29+X 

 

1 

 
1 

 

  

 AO2 

5.9.3.1 

 

     
 

05.3 

 
countryside data has smallest 
values 
 
(so) 2 is a higher proportion / 
percentage of the value 

 
 
 
 
allow (so) countryside is ± 2 out 
of a value between 6 to 8  
 

 
1 
 
 

1 

 
AO3 

5.9.3.1 
 

     
 

05.4 

 

2 NO2  →  N2 + 2 O2 

 

allow multiples or halves 

allow 1 mark for N2 and O2  

 

 

2 

 

 

AO2 

5.3.1.1 

5.10.1.1 

     
 

05.5 

 
a resource which will run out  

 

allow a non-sustainable 

resource 

 

 

1 

 

 

AO1 

5.10.1.1 

     
 

05.6 

 

(because carbon dioxide is 

emitted in) extracting / 

processing raw materials 

 

(and) manufacturing  

 

(and) disposal at the end of its 

useful life 

 

 

 

 

 

1 

 

 

 

1 

 

1 

 

AO2 

5.9.2.4 

5.10.2.1 

 

     
Total   13  

 
  

40.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 02.1

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2021 

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 

 
  

41.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 02.2

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2021 

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 

 
  

41.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 02.3

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2021 

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 

 
  

41.3



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 03.1

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2021 

11 

Question 3 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

03.1 

 

(3 × Mr H2O = 3 × (2 + 16) =) 54 

 

(Ar R = 150 – 54 =) 96 

 

alternative approach: 

(Mr RO3 = 150 – 6 =) 144 (1) 

 

(Ar R = 144 – (3 × 16) =) 96 (1) 

 

 

ignore units 

 

 

 

 

ignore units 

1 
 

1 
 
 
 

AO2 

4.3.1.1 

4.3.1.2 

 

 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

03.2 

 

(R =) molybdenum / Mo allow ecf from question 03.1 

 

1 AO3 

4.1.1.1 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

03.3 (total Mr of reactants) = 163 

 

(% atom economy =) 
119
163

 (×100) 

 

 

= 73 (%) 

 

 

allow correct use of an 

incorrectly calculated value of 

total Mr 

 

allow 73.00613 (%) correctly 

rounded to at least 2 significant  

figures 

1 

 

1 

 

 

 

1 

AO2 
4.3.1.2 
4.3.3.2 

 
  

 
 

 

 

 

 

 

 

 

42.1



Quantitative Chemistry - AQA past paper mark scheme

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

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2021 

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 

 

 
 
 
 
 
 
 

43.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2021 Chemistry Paper 1 mark scheme, original question 07.8

MARK SCHEME – GCSE CHEMISTRY – 8462/1H – JUNE 2021 

21 

Question 7 continued 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

07.8 
(number of moles = 

0.24
63.5

 =) 

3.78 × 10–3 or 0.00378 

 

 

(number of atoms =)  

0.00378 × 6.02 × 1023 

 

 

= 2.28 × 1021 

 

 

 

 

 

 

allow correct use of an 

incorrectly calculated number of 

moles  

 

allow a correct evaluation to 3 

significant figures of an incorrect 

expression which involves only 

a mass from the graph, the Ar of 

copper and the Avogadro 

constant 

1 

 

 

 

 

1 

 

 

 

1 

 

AO2 

4.3.2.1 

 

 

Total   17   

 
  

44.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2021 Chemistry Paper 2 mark scheme, original question 02.5

MARK SCHEME – GCSE CHEMISTRY – 8462/2H – JUNE 2021 

10 

Question 2  
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

02.1 all five points plotted correctly 
 
 
 

allow a tolerance of ± ½ a small 
square 
allow 1 mark for three or four 
points plotted correctly 

2 
 
 

 

AO2 
4.7.1.3 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

02.2 
 

98 (°C) allow a value in the range 92 to  
104 (°C) 
 

1 AO3 
4.7.1.3 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

02.3 the boiling point is lower  
than 0 (°C) 

allow the graph cannot show 
negative temperatures 

1 
 

AO3 
4.7.1.3 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

02.4 gas allow (g) 1 
 

AO2 
4.2.2.1 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

02.5 C9H20 
 

 
 

1 AO2 
4.7.1.1 

 

45.1
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Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 02.1

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2022 

9 

Question 2 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.1 

 
K2SO4 
 

  
1 
 

 
AO2 

5.1.1.1 
5.4.3.4 
RPA9 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.2 

 
(volume of hydrogen) 30 (cm3) 
and 
(volume of oxygen) 15 (cm3) 
 

 
 

 
1 

 
AO2 

5.4.3.4 
RPA9 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.3 

 
(because) the ratio of volume of  
hydrogen : oxygen is 2 : 1 
 
(and this is the) same as the ratio of  
hydrogen (atoms) : oxygen (atoms) 
in (formula of) H2O 
 
OR 
 
(because) the ratio of volume of  
hydrogen : oxygen is not 2 : 1 (1) 
 
(and this is) different to the ratio of 
hydrogen (atoms) : oxygen (atoms) 
in (formula of) H2O (1) 
 

 
 
 
 
 
 
 
 
 
 
must relate to the volumes 
given in question 02.2 

 
1 
 
 

1 
 

 
AO3 

5.4.3.4 
RPA9 

 

 
  

46.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 02.4

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2022 

10 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.4 

 
9 ± 3 cm3 

  
1 

 
AO2 

5.3.1.4 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.5 

 
(conversion) 

(
25

1000
  = ) 0.025 (dm3) 

 
(concentration =) 

 
0.86
0.025

   
 
= 34.4 (g per dm3) 
 
 
OR 
 
(conversion) 
1000
25

  (1) 
 
= 40 (1) 
 
(40 × 0.86)  
= 34.4 (g per dm3) (1) 
 
 
OR 
 
(concentration =) 
0.86
25

  (1) 
 
= 0.0344 (1) 
 
(conversion) 
(0.0344 × 1000)  
= 34.4 (g per dm3) (1) 
 

 
 
 
 

 
allow correct use of incorrect / 
no conversion  
 
 
allow 34 (g per dm3) 
 
 
 
 
 
 
 
 
 
 
allow correct use of incorrect / 
no conversion  
allow 34 (g per dm3) 
 
 
 
 
 
 
 
 
 
 
 
allow 34 (g per dm3) 
 

 
 

1 
 
 

1 
 
 

1 

 
AO2 

5.3.2.5 
5.4.3.4  

 

 
Total Question 2  8  

 
 
 

46.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 07.2

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2022 

19 

Question 7 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.1 

 
electrolysis 
 
of molten compound (of metal 
Y) 
 
 
 
OR 
 
displacement (1) 
 
 
by heating with a more reactive 
metal  
or  
by heating with potassium / 
magnesium (1) 
 

 
 
 
allow liquid for molten 
 
 
 
 
 
 
 

 
1 
 

1 

 
AO3 

5.4.1.3 
5.4.3.2 
 5.4.3.3 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.2 

 
4 Na  +  TiCl4  →  4 NaCl  +  Ti 
 
 

 
allow multiples 
 
 
allow 1 mark for NaCl and Ti 
with incorrect / no balancing 
 

 
2 
 
 

 
AO2 

5.1.1.1 
5.3.1.1 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.3 

 
 
Na  →  Na+  +  e– 

 

ignore state symbols 
 
allow multiples 
 
 
allow 1 mark for  
Na  →  Na+  +  e– 

with incorrect balancing 
 

 
 

2 
 
 

 
 

AO2 
5.4.1.2 
5.4.1.4 

 

 

47.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 07.4

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2022 

20 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.4 

 
method 1: 

(moles of Al = 
108
27

 =) 4  

 

(moles CuCl2 = 
1210
134.5

 = ) 
8.996 
 
(identifying limiting reactant) 
4 moles Al gives 6 moles Cu 
8.996 moles CuCl2 gives 
8.996 moles Cu 

 
 
 
therefore aluminium is the 
limiting reactant 
 
 
(mass of Cu = 2 × 3 × 63.5) 
= 6 × 63.5 
 
 
= 381 (g) 
 

 
 

 

 

allow 9 

 
 
allow correct use of an 
incorrectly calculated value(s) 
for moles of Al and / or CuCl2 
 
 
 
 
 

must follow on from MP3 
 
 

 

 
 
 

1 
 
 
 

1 
 
 
 
 

1 
 
 
 
 
 

1 
 
 
 

1 
 
 
 

1 
 

 
AO2 

5.3.2.2 
5.3.2.4 

 

 
  

47.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Combined Science Paper 1 mark scheme, original question 07.4

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/1H – JUNE 2022 

21 

 
07.4 
cont. 

 

method 2: 
 
2 Al + 3 CuCl2  →  3 Cu + 2 AlCl3 
 
(2×27) (3×134.5) (3×63.5) 
 
54 (g)  403.5 (g)  190.5 (g) 
(1)         (1)            (1) 
 
(so) 
108 g Al (reacts with 807 g 
CuCl2) to produce 381 g Cu (1) 

 
(so) there is excess CuCl2  

or 
807 g CuCl2 is less than 1210 g 
CuCl2 (1) 

 
therefore aluminium is limiting 
reactant (1) 
 
method 3: 

134.5 g CuCl2 produces 63.5 g 
Cu (1) 
 

(mass conversion 1.21 kg CuCl2 
=) 1210 (g) (1) 
 

1210 g CuCl2 produces (
63.5
134.5

 × 
1210 =)  571 g Cu (1) 

 
54 g Al produces 190.5 g Cu (1) 
 

108 g Al produces ( 
190.5

54
 × 108 

=) 381 (g) (1) 
 
 
(therefore) aluminium is the 
limiting reactant (1) 

 
 
 
 
 
 
 
 
 
allow correct use of an incorrect 
calculation of mass for Al / 
CuCl2 / Cu 
 
 
 
 
 
 
 
must follow on from MP4 / MP5 
 
 
 
 
 
 
 
 

allow correct use of an incorrect 
/ no conversion of mass of 
CuCl2 

 
 
 
 
 
 
 
must follow on from MP3 and 
MP5 

  

 

47.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Combined Science Paper 2 mark scheme, original question 02.3

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/2H – JUNE 2022 

10 

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  

 

48.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 03.5

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

14 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.4 

 
 

 
 
any one from: 
• (C70 is) hollow 

 
• (C70 is) unreactive 
• (C70 is) not toxic 
• (C70 has) a large surface area 

to volume ratio 

ignore references to ease of 
movement around the body 
 
allow (C70) acts as a cage 
allow (C70) traps the drug 
 
 
 
 

 
 

1 

 
AO3 

4.2.3.3 
  

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.5 

 

�moles of C70 molecules = 

1
70  =�  0.01̇42857̇ 

 
 
(molecules =)  
 0.01̇42857̇ × 6.02 × 1023 
 
  
 
 
= 8.6 × 1021 

 
 
 
 
 
 

 
allow correct use of an incorrect 
attempt at the calculation of the 
number of moles of C70 
molecules 

 
 
 

1 
 
 
 
 

1 
 
 
 
 

1 
 

 
AO2 

4.3.2.1 
 

 
 

Total Question 3  11  

 
  

49.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 05.3

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

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  
  

50.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 05.5

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

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  
  

50.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Chemistry Paper 1 mark scheme, original question 07.4

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

23 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.4 

 
(Mr of SiO2 = 28 + (2 × 16)) = 60 
 
 
(conversion 1.2 kg =) 1200 (g) 
 
 
(number of moles of SiO2 =   
1200
60

 ) = 20 

 
 
 
 
(number of moles of Mg  
= 20 × 2) = 40 
 
 
 
(mass of Mg = 40 × 24)  
= 960 (g) 
 
 
alternative approach: 
 
(Mr of SiO2 = 28 + (2 × 16)) = 60 
(1) 
 
48 g Mg reacts with 60 g SiO2 
(1) 
 
(conversion 1.2 kg =) 1200 (g) 
(1) 
 

48 × 
1200
60

  (g Mg reacts  

with 1200 g SiO2) (1) 
 
 
 
 
= 960 (g) (1) 
 

 
 
 
 
 
 
 
allow correct use of an 
incorrectly converted or 
unconverted mass of SiO2   

allow correct use of an 
incorrectly calculated Mr of SiO2 
 
 
allow correct use of an 
incorrectly calculated number of 
moles of SiO2  
 
 
allow correct use of an 
incorrectly calculated number of 
moles of Mg  
  
  
 
 
 
 
allow correct use of an 
incorrectly calculated Mr of SiO2 
  
 
 
 
 
allow correct use of an 
incorrectly calculated mass of 
Mg and / or incorrectly 
converted or unconverted mass 
of SiO2  
 
 

 
1 
 
 

1 
 
 

1 
 
 
 
 

 

1 
 
 
 
 

1 
 
 
 

 
AO2 

4.3.1.2 
4.3.2.1 
4.3.2.2 

 

 
  

51.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2022 Chemistry Paper 2 mark scheme, original question 04.3

MARK SCHEME – GCSE CHEMISTRY – 8462/2H – JUNE 2022 

14 

Question 4  
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 

 
crude oil is heated to vaporise 
(the hydrocarbons) 
 
 
there is a temperature gradient 
in the (fractionating) column 
 
 
(so) the gases condense at 
different levels 
or 
(so) lubricating oil condenses 
below naphtha (and petroleum 
gases do not condense) 
 
 
(because of their) different 
boiling points 
 

 
 
 
 
 
allow a (fractionating) column is 
cooler going up 
 
 
 
 
 
 
 

 
1 
 
 
 

1 
 
 
 

1 
 
 
 
 
 
 
 

1 

 
AO1 
AO2 

4.7.1.2 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 

 
detergents 
 
solvents 
 

  
1 
 

1 

 
AO1 

4.7.1.2 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
C9H20 + 14 O2 → 9 CO2 +10 H2O 

 
allow multiples 
 
allow 1 mark for 
C9H20 + O2 → CO2 + H2O with 
incorrect / no multipliers 
 

 
2 

 
AO2 

4.1.1.1 
4.3.1.1 
4.7.1.3 

 

 
  

52.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 02.2

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

9 

Question 2 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.1 

 
neutralisation 

 
allow exothermic 

 
1 

 
AO1 

5.4.2.2 
RPA8 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.2 

 
(Mr =)  
(1 × 2) + 32 + (4 × 16) 
 
= 98 
 

  
 

1 
 

1 

 
AO2 

5.3.1.2 
 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.3 

 
(Ar O × 4 =) 
4 × 16   
or   
64 
 
(percentage of oxygen =) 
64
110

 ×100 
 
 
= 58.18 
 
 
= 58 (%) 

 
 
  
 
 
 
 
allow correct use of incorrectly 
determined mass of oxygen 
 
 
 
 
 
allow a correctly calculated 
answer to 2 significant figures 
from an incorrect calculation 
which uses the values in the 
question 
 

 
 

1 
 
 
 
 

1 
 
 
 

1 
 
 

1 

 
AO2 

5.3.1.2 
 
 
 
 

 
  

53.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 02.4

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

10 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.4 

 
(unit conversion) 
(25 cm3 ÷ 1000) = 0.025 dm3 
 
 

(conc =) 
0.30
0.025

  (g/dm3) 
 
 
= 12 (g/dm3) 
 
 
 
alternative approach: 
 
0.30
25

  (g/cm3) (1) 

 
 
= 0.012 (g/cm3) (1) 
 
 
(unit conversion) 
(0.012 × 1000) 
= 12 (g/dm3) (1) 
 

 
 
 
 
 
allow correct use of incorrect / 
no unit conversion 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
allow correct conversion of an 
incorrect concentration 
calculation 
 

 
 

1 
 
 
 

1 
 

 
1 

 
AO2 

5.3.2.5 
 
 
 

 
Total Question 2 10  

 
  

53.2



Quantitative Chemistry - AQA past paper mark scheme

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

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 
 

 
  

54.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 04.3

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 
 

 

55.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 04.5

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 
 

 

55.2



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Combined Science Paper 1 mark scheme, original question 06.3

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

18 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.3 

 

(moles Mg =) 
0.72
24

   
 
=  0.03 
 
 
 
(moles Mg = moles MgCl2) 
(so mass MgCl2 =) 0.03 × 95 
 
 
 
 
 
 
 
= 2.85 (g) 
 
 
(100.0 cm3 = 0.100 dm3 

concentration = 
mass

volume
 ) 

 

=  
2.85
0.100

  
 
 
 
 
 
= 28.5 (g/dm3) 
 

 
 
 
 
 
 
 
 
allow a correct calculation using 
an incorrectly calculated value 
of moles of magnesium 
 
allow a correct calculation using 
an incorrectly calculated value 
of moles of magnesium chloride 
 
 
 
 
 
 
 
 
 
 

allow correct use of incorrectly 
calculated mass of magnesium 
chloride  
 
 

 
 

1 
 
 

1 
 
 
 

1 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 

1 
 
 
 
 

 
1 
 

 

 
AO2 

5.3.1.1 
5.3.2.2 
5.4.2.1 
5.4.2.3 
RPA8 

 

 
Total Question 6 10  

 
  

56.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Combined Science Paper 2 mark scheme, original question 01.1

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/2H – JUNE 2023 

7 

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 
 

 
  

57.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Combined Science Paper 2 mark scheme, original question 04.2

MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/C/2H – JUNE 2023 

13 

Question 4 
 

 

 

 

 
  

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.1 

 
heat the evaporating basin and 
contents to constant mass 

 
allow heat until all of the water 
has evaporated 
 

 
1 

 
AO3 

5.10.1.2 
RPA13 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.2 

 
(mass X =) 
[0.29 × 3] – [0.30 + 0.26]  
 
 
 
 
= 0.31 (g) 

 
 
allow  0.87 – 0.56 
 

allow   
0.3 + X + 0.26

3
= 0.29 

 

 
 

1 
 
 
 
 

1 
 

 
AO2 

5.10.1.2 
RPA13 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.3 

 
(test) 
determine the boiling point  
 
(result) 
(pure water) boils at 100 °C   
 
 
OR 
 
(test) 
determine the freezing point (1) 
 
(result) 
(pure water) freezes at 0 °C (1) 
 

  
 

1 
 
 

1 

 
AO2 

5.8.1.1 
5.9.2.2 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.4 

 
reversible reaction 

 
allow a reaction that can go both 
ways 

 
1 

 
AO1 

5.6.2.1 
 

58.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 01.5

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

8 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

01.5 (Ar =)  
 
(6 × 7.6) + (7 × 92.4)

100
 

 
 
 
 
 
 
= 6.924 

 
= 6.9 

 
 

allow 
45.6 + 646.8

100
 

 
allow (6 × 0.076) + (7 × 0.924) 
 
allow 0.456 + 6.468 
 
 
 
 

allow an answer correctly 
rounded to 1 decimal place from 
an incorrect calculation which 
uses all the data in the table 
 

 
 

1 
 
 
 
 
 
 
 

1 

 

1 

AO2 
4.1.1.6 

 

 

Total Question 1 9  

  

59.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 02.5

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

10 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.5 (0.3 °C) is the uncertainty 
 

(because 0.3 °C) is the range 

about the mean value 

 

 

 

 

 

allow values are (a maximum of) 

0.3 (°C) either side of the mean  
 

allow (because) 

16.8 = 16.5 + 0.3 

and 

16.2 = 16.5 – 0.3 

 

1 

 

1 

AO2 
4.3.1.4 

4.5.1.1 

RPA4 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

02.6 random error 
 

 1 AO3 
4.5.1.1 

RPA4 

 

 

Total Question 2 11  

 

  

60.1



Quantitative Chemistry - AQA past paper mark scheme

Source: AQA 2023 Chemistry Paper 1 mark scheme, original question 05.2

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

16 

Question 5 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

05.1 (the acid is only) partially ionised 

(in aqueous solution) 
 1 AO1 

4.4.2.6 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

05.2 the mass of acid dissolved is 

doubled and the volume of the 

solution is halved 

 

 1 AO2 

4.3.2.5 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

05.3  
 
 
methyl orange 
 
from yellow to red / orange / 
pink  

 
 
OR 
 
phenolphthalein (1) 
 
from pink to colourless (1) 
 
 

OR 
 
litmus (1) 
 
from blue to red (1) 

MP2 is dependent on the award 
of MP1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
if no other marks awarded, 

allow 1 mark for universal 
indicator turns from purple / blue 
to green / yellow / orange / red 
 

 

 

 

1 

 

1 

AO1 

4.4.2.5 

RPA2 
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Question 

Answers Extra information Mark 
AO / 

Spec. Ref. 

08.4  
 
any two from: 

• effervescence / fizzing / 

bubbles 

• barium disappears 

• forms a colourless solution 

• temperature increases 

ignore references to floating / 
flames 
 
ignore produces a gas 
 
allow barium gets smaller 

 

 

 

allow barium moves around 

 

 

 

2 

AO3 

4.1.2.1 

4.4.1.2 

4.4.2.1 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

08.5 

 

Ba + 2 HCl → BaCl2 + H2 allow multiples 
 
allow 1 mark for BaCl2 
allow 1 mark for H2 

 

ignore state symbols 

 

3 AO2 

4.1.1.1 

4.4.1.2 

4.4.2.1 

 

 

Total Question 8 10  
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Question 9  

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

09.1 (substance reduced) Fe2O3 

 

(reason)  
(Fe2O3) loses oxygen 

allow iron oxide 
 
 
MP2 is dependent upon MP1 
being awarded 
 
ignore Fe3+ gains electrons 

 

1 

 

 

1 

AO2 

4.4.1.1 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

09.2 

 

3

2
 × 12g 

 1 AO2 

4.3.1.1 

4.3.2.1 

4.3.2.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

09.3 

 

A loses electrons and B
+ 
gains 

electrons 

 

 1 AO2 

4.4.1.4 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

09.4 D  1 AO3 

4.4.1.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

09.5 (metal) C 
 

(explanation) aluminium forms 

ions with a charge 3+ 

 

(so) 3 nitrate ions are needed 

for 1 aluminium ion 

 

 

allow aluminium forms Al3+ 

(ions) 
 
allow (so) 3 nitrate ions are 
needed to balance the 3+ 
charge on 1 aluminium (ion) 
 

1 

 

1 

 

 

1 

AO3 

4.4.1.2 

4.4.3.3 
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Question 1  
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

01.1 to reduce the escape of gas  1 AO3 
4.6.1.1 
RPA5 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

01.2 (mean rate =) 
0.78 + 0.81 + 0.81

3  

 
0.80 (cm3/s) 
 
 
 
 

0.80 = 
20

mean time taken   
 
 
 

(mean time taken =)
20

0.80 
 
 
= 25 (s) 
 
 
alternative approach: 
 

0.78 = 
20

time   
or 

0.81 = 
20

time  (1) 
 
  

(trial 1 time = 
20

0.78  =) 25.6 (1) 
 
 
 
(trial 2 and 4 time = 
20

0.81  =) 24.7 (1) 

    allow 
 

0.78 + 0.81 + 0.68 + 0.81
4

 

 
= 0.77 (cm3/ s) for 1 mark 

 
    
 
 
allow correct use of incorrectly     
determined mean rate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1 
 
 
 

1 
 
 
 

1 
 
 
 
 

1 
 
 
 

1 

 
 

AO3 
 
 
 

AO2 
 
 
 

AO2 
 
 
 

AO2  
 
 
 

AO2 
4.6.1.1 
RPA5 
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Question 5  
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

05.1 CuFeS2 + 4O2 → CuSO4+FeSO4 allow multiples 
allow O2 for 1 mark 
 

2 AO2 
4.1.1.1 
4.3.1.1 

4.10.1.4 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

05.2 (Mr = 63.5 + 56 + (2 x 32) =) 
183.5 
 

(% of copper =)
63.5

183.5  × 100 
 

= 34.6 (%) 

 
 
 
allow correct use of incorrectly 
determined Mr 
 
allow 34.60490 correctly 
rounded to at least 2 significant 
figures 
 

1 
 
 

1 
 
 

1 

AO2 
4.3.1.2 

4.10.1.4  

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

05.3  
 
 
(test) (add) sodium hydroxide 
(solution) 
 
(result) blue precipitate 
 
OR 
 
(test) flame test (1) 
 
(result) green (flame) (1) 

MP2 is dependent upon MP1 
being awarded 
 
 
 
 
 
 
 
 
 
 
allow blue-green (flame) 

 
 
 

1 
 
 

1 

AO1  
4.8.3.2 
RPA7  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

08.5 (Mr of NH2 and COOH) = (2 × 1) 
+ 14 + 12 + (2 × 16) + 1 =)  
61 
 
(Mr of section = 75 – 61)  
= 14 
 

 
 
 
 
allow correct use of incorrectly 
determined Mr of NH2 and 
COOH 

 
 

1 
 

1 

AO2 
4.3.1.2 
4.7.3.3  

 

 

Question Answers Mark AO / 
Spec. Ref. 

08.6 

 

1 AO2 
4.7.3.1 
4.9.1.3  

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

08.7 starch allow cellulose 
allow glycogen  
allow polysaccharide 

1 AO3 
4.7.3.4 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

08.8 nucleotides  1 AO1 
4.7.3.4  

  

Question Answers Extra information Mark AO / 
Spec. Ref. 

08.9 double helix ignore DNA 
 

1 AO1 
4.7.3.4 

 

Total Question 8 12  
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