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(a)(i) B / chlorine / Cl 2;

(a)(ii) C / KCl / potassium chloride;

(a)(iii) B; has only one type of atom;

(a)(iv) C3H3F3Cl 2;

(b)(i) different number of neutrons / different mass numbers / 
different number of nucleons;

(b)(ii) 18;

(b)(iii) 7 electrons in the outer shell;
first shell has 2 electrons and second shell has 8 electrons;

1(a)(i)

1(a)(iii)

1(a)(ii)

1(a)(iv)

1(b)(i)

1(b)(ii)

1(b)(iii)

QHIGH
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(a)(i) B / chlorine / Cl 2;

(a)(ii) C / KCl / potassium chloride;

(a)(iii) B; has only one type of atom;

(a)(iv) C3H3F3Cl 2;

(b)(i) different number of neutrons / different mass numbers / 
different number of nucleons;
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(b)(iii) 7 electrons in the outer shell;
first shell has 2 electrons and second shell has 8 electrons;
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(a)(i) B / chlorine / Cl 2;

(a)(ii) C / KCl / potassium chloride;

(a)(iii) B; has only one type of atom;

(a)(iv) C3H3F3Cl 2;

(b)(i) different number of neutrons / different mass numbers / 
different number of nucleons;

(b)(ii) 18;

(b)(iii) 7 electrons in the outer shell;
first shell has 2 electrons and second shell has 8 electrons;

1(a)(i)

1(a)(iii)

1(a)(ii)

1(a)(iv)

1(b)(i)

1(b)(ii)

1(b)(iii)

QMID



Select 
page

Your 
Mark Q1 Mark scheme

(a)(i) B / chlorine / Cl 2;

(a)(ii) C / KCl / potassium chloride;

(a)(iii) B; has only one type of atom;

(a)(iv) C3H3F3Cl 2;
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different number of nucleons;
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(b)(iii) 7 electrons in the outer shell;
first shell has 2 electrons and second shell has 8 electrons;
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(a)(i) B / chlorine / Cl 2;

(a)(ii) C / KCl / potassium chloride;

(a)(iii) B; has only one type of atom;

(a)(iv) C3H3F3Cl 2;
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different number of nucleons;

(b)(ii) 18;

(b)(iii) 7 electrons in the outer shell;
first shell has 2 electrons and second shell has 8 electrons;
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(a)(i) B / chlorine / Cl 2;

(a)(ii) C / KCl / potassium chloride;

(a)(iii) B; has only one type of atom;

(a)(iv) C3H3F3Cl 2;

(b)(i) different number of neutrons / different mass numbers / 
different number of nucleons;

(b)(ii) 18;

(b)(iii) 7 electrons in the outer shell;
first shell has 2 electrons and second shell has 8 electrons;
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(a) stainless steel;
any 2 from:
(very) strong;
(good) resistance to 
corrosion;
cheap;

OR
iron;
strong;
cheap;

OR
aluminium; 
low density;
(good) resistance to 
corrosion;

OR
titanium;
any 2 from:
strong;
(good) resistance to 
corrosion;
low density;

OR
zinc;
(good) resistance to 
corrosion;

(b)(i) bauxite;

(b)(ii) aluminium is too reactive / aluminium is high in the 
electrochemical series / aluminium is very reactive;

(b)(iii) anode: oxygen/ O2;
cathode: aluminium/ Al ;

2(a)

2(b)(i)

2(b)(ii)

2(c)

2(b)(iii)

QHIGH
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(c) any 4 from:
•  atoms in gas far apart / all over the place;
•  atoms in gas moving (very) fast / move

freely / bouncing around / move randomly;
•  atoms slow down during condensation / move less

than before;
•  atoms get closer together in condensation;
•  atoms in liquid are close together / touching;
•  atoms in liquid slide over each other / atoms in

liquids move slowly / restricted movement;
•  atoms slow down (further) during freezing / atoms

in liquid move more than in solid;
•  atoms in solid only vibrate;
•  atoms in solid are / touching / close to each

other / closely packed / tightly packed;
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(a) stainless steel;
any 2 from:
(very) strong;
(good) resistance to 
corrosion;
cheap;

OR
iron;
strong;
cheap;

OR
aluminium; 
low density;
(good) resistance to 
corrosion;

OR
titanium;
any 2 from:
strong;
(good) resistance to 
corrosion;
low density;

OR
zinc;
(good) resistance to 
corrosion;

(b)(i) bauxite;

(b)(ii) aluminium is too reactive / aluminium is high in the 
electrochemical series / aluminium is very reactive;

(b)(iii) anode: oxygen/ O2;
cathode: aluminium/ Al ;
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(c) any 4 from:
•  atoms in gas far apart / all over the place;
•  atoms in gas moving (very) fast / move

freely / bouncing around / move randomly;
•  atoms slow down during condensation / move less

than before;
•  atoms get closer together in condensation;
•  atoms in liquid are close together / touching;
•  atoms in liquid slide over each other / atoms in

liquids move slowly / restricted movement;
•  atoms slow down (further) during freezing / atoms

in liquid move more than in solid;
•  atoms in solid only vibrate;
•  atoms in solid are / touching / close to each

other / closely packed / tightly packed;
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(a)(i) decreases down the Group I / increases up the Group I;

(a)(ii) 1.88 (1.60–2.50) (g / cm3);

(a)(iii) solid;
20 °C is below the melting point / the melting point is above 
20 °C;

(b) rubidium hydroxide;
hydrogen;

(c) 155;
(1 mark for hydrogen = (6 × 1) = 6/sodium = (1 × 23) = 23)

(d)(i) pencil will not smear / pencil line will not move / ink will 
smear / ink will undergo chromatography / ink would spread / 
ink would travel upwards / pencil mark would not spread;

(d)(ii) K;

(d)(iii) J;

(d)(iv) J;

3(a)(i)

3(a)(ii)

3(a)(iii)

3(b)

3(c)

3(d)(iv)

3(d)(iii)

3(d)(ii)

3(d)(i)

QHIGH
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(a)(i) decreases down the Group I / increases up the Group I;

(a)(ii) 1.88 (1.60–2.50) (g / cm3);

(a)(iii) solid;
20 °C is below the melting point / the melting point is above 
20 °C;

(b) rubidium hydroxide;
hydrogen;

(c) 155;
(1 mark for hydrogen = (6 × 1) = 6/sodium = (1 × 23) = 23)

(d)(i) pencil will not smear / pencil line will not move / ink will 
smear / ink will undergo chromatography / ink would spread / 
ink would travel upwards / pencil mark would not spread;

(d)(ii) K;

(d)(iii) J;

(d)(iv) J;
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3(a)(iii)
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(a)(i) decreases down the Group I / increases up the Group I;

(a)(ii) 1.88 (1.60–2.50) (g / cm3);

(a)(iii) solid;
20 °C is below the melting point / the melting point is above 
20 °C;

(b) rubidium hydroxide;
hydrogen;

(c) 155;
(1 mark for hydrogen = (6 × 1) = 6/sodium = (1 × 23) = 23)

(d)(i) pencil will not smear / pencil line will not move / ink will 
smear / ink will undergo chromatography / ink would spread / 
ink would travel upwards / pencil mark would not spread;

(d)(ii) K;

(d)(iii) J;

(d)(iv) J;

3(a)(i)

3(a)(ii)

3(a)(iii)

3(b)

3(c)

3(d)(iv)

3(d)(iii)

3(d)(ii)

3(d)(i)
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(a)(i) decreases down the Group I / increases up the Group I;

(a)(ii) 1.88 (1.60–2.50) (g / cm3);

(a)(iii) solid;
20 °C is below the melting point / the melting point is above 
20 °C;

(b) rubidium hydroxide;
hydrogen;

(c) 155;
(1 mark for hydrogen = (6 × 1) = 6/sodium = (1 × 23) = 23)

(d)(i) pencil will not smear / pencil line will not move / ink will 
smear / ink will undergo chromatography / ink would spread / 
ink would travel upwards / pencil mark would not spread;

(d)(ii) K;

(d)(iii) J;

(d)(iv) J;
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3(d)(ii)

3(d)(i)

Q3 Mark scheme

(a)(i) decreases down the Group I / increases up the Group I;

(a)(ii) 1.88 (1.60–2.50) (g / cm3);

(a)(iii) solid;
20 °C is below the melting point / the melting point is above 
20 °C;

(b) rubidium hydroxide;
hydrogen;

(c) 155;
(1 mark for hydrogen = (6 × 1) = 6/sodium = (1 × 23) = 23)

(d)(i) pencil will not smear / pencil line will not move / ink will 
smear / ink will undergo chromatography / ink would spread / 
ink would travel upwards / pencil mark would not spread;

(d)(ii) K;

(d)(iii) J;

(d)(iv) J;
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(a)(i) decreases down the Group I / increases up the Group I;

(a)(ii) 1.88 (1.60–2.50) (g / cm3);

(a)(iii) solid;
20 °C is below the melting point / the melting point is above 
20 °C;

(b) rubidium hydroxide;
hydrogen;

(c) 155;
(1 mark for hydrogen = (6 × 1) = 6/sodium = (1 × 23) = 23)

(d)(i) pencil will not smear / pencil line will not move / ink will 
smear / ink will undergo chromatography / ink would spread / 
ink would travel upwards / pencil mark would not spread;

(d)(ii) K;

(d)(iii) J;

(d)(iv) J;
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(a)(i) S and U;
both have OH (group);

(a)(ii) Q and T;

(b) compounds;
chemical;
functional;

(c)(i)

;

(c)(ii) aqueous bromine is added to (test tube of) ethene / 
aqueous bromine is orange;
aqueous bromine turns colourless / solution turns 
colourless;

(c)(iii) high temperature / heat;

(c)(iv) C13H28;

4(a)(i)

4(a)(ii)

4(b)

4(c)(i)

4(c)(ii)

4(c)(iii)

4(c)(iv)

QHIGH
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(a)(i) S and U;
both have OH (group);

(a)(ii) Q and T;

(b) compounds;
chemical;
functional;

(c)(i)

;

(c)(ii) aqueous bromine is added to (test tube of) ethene / 
aqueous bromine is orange;
aqueous bromine turns colourless / solution turns 
colourless;

(c)(iii) high temperature / heat;

(c)(iv) C13H28;
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4(c)(iii)

4(c)(iv)



Your 
Mark

Select 
page

Q4 Mark scheme

(a)(i) S and U;
both have OH (group);

(a)(ii) Q and T;

(b) compounds;
chemical;
functional;

(c)(i)

;

(c)(ii) aqueous bromine is added to (test tube of) ethene / 
aqueous bromine is orange;
aqueous bromine turns colourless / solution turns 
colourless;

(c)(iii) high temperature / heat;

(c)(iv) C13H28;
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4(c)(iii)
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(a)(i) S and U;
both have OH (group);

(a)(ii) Q and T;

(b) compounds;
chemical;
functional;

(c)(i)

;

(c)(ii) aqueous bromine is added to (test tube of) ethene / 
aqueous bromine is orange;
aqueous bromine turns colourless / solution turns 
colourless;

(c)(iii) high temperature / heat;

(c)(iv) C13H28;
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4(c)(iii)

4(c)(iv)
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(a) any 3 physical properties:
•  melting point increases down the Group;
•  boiling point increases down the Group;
•  density increases down the Group;
•  colour gets darker down the Group / states goes

from gas to liquid to solid down the Group;

reactivity:
•  more reactive halogen displaces less reactive

halogen (from halide);
•  correct word equation, e.g. chlorine + potassium

bromide → potassium chloride + bromine;

(b)(i) nitrogen dioxide (formed) / NO2 (formed) / nitrogen oxide 
(formed) / gas (formed);
damages lungs / irritates eyes / sore throat / skin burns / 
difficulty swallowing / persistent coughing / headache / 
vomiting;

(b)(ii) pH 1;

(b)(iii) zinc nitrate;
water;

5(a)

5(b)(i)

5(b)(ii)

5(b)(iii)

QMID



Select 
page

Your 
Mark Q5 Mark scheme

(a) any 3 physical properties:
•  melting point increases down the Group;
•  boiling point increases down the Group;
•  density increases down the Group;
•  colour gets darker down the Group / states goes

from gas to liquid to solid down the Group;

reactivity:
•  more reactive halogen displaces less reactive

halogen (from halide);
•  correct word equation, e.g. chlorine + potassium

bromide → potassium chloride + bromine;

(b)(i) nitrogen dioxide (formed) / NO2 (formed) / nitrogen oxide 
(formed) / gas (formed);
damages lungs / irritates eyes / sore throat / skin burns / 
difficulty swallowing / persistent coughing / headache / 
vomiting;

(b)(ii) pH 1;

(b)(iii) zinc nitrate;
water;
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5(b)(i)

5(b)(ii)

5(b)(iii)
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(a) any 3 physical properties:
•  melting point increases down the Group;
•  boiling point increases down the Group;
•  density increases down the Group;
•  colour gets darker down the Group / states goes 

from gas to liquid to solid down the Group;

reactivity:
•  more reactive halogen displaces less reactive 

halogen (from halide);
•  correct word equation, e.g. chlorine + potassium 

bromide → potassium chloride + bromine;

(b)(i) nitrogen dioxide (formed) / NO2 (formed) / nitrogen oxide 
(formed) / gas (formed);
damages lungs / irritates eyes / sore throat / skin burns / 
difficulty swallowing / persistent coughing / headache / 
vomiting;

(b)(ii) pH 1;

(b)(iii) zinc nitrate;
water;
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(a) any 3 physical properties:
•  melting point increases down the Group;
•  boiling point increases down the Group;
•  density increases down the Group;
•  colour gets darker down the Group / states goes 

from gas to liquid to solid down the Group;

reactivity:
•  more reactive halogen displaces less reactive 

halogen (from halide);
•  correct word equation, e.g. chlorine + potassium 

bromide → potassium chloride + bromine;

(b)(i) nitrogen dioxide (formed) / NO2 (formed) / nitrogen oxide 
(formed) / gas (formed);
damages lungs / irritates eyes / sore throat / skin burns / 
difficulty swallowing / persistent coughing / headache / 
vomiting;

(b)(ii) pH 1;

(b)(iii) zinc nitrate;
water;
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(a) increases rate of reaction / speeds up reaction;

(b) ⇌;

(c) exothermic and products have less energy than reactants;

(d)(i) (yield) decreases with increasing temperature ora / the 
lower the temperature, the higher the yield ora;

(d)(ii) 42%;

(e) (damp) red litmus paper turns blue
(1 mark for red litmus paper)
OR
concentrated HCl (on glass rod) gives white fumes
(1 mark for concentrated HCl (on glass rod))

(f) add Universal Indicator to the solution / observe colour;
compare with colour chart;

(g) 2 (NH3);
6 (HCl );

6(a)

6(b)

6(c)

6(d)(i)

6(d)(ii)

6(e)

6(f)

6(g)

QHIGH
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(a) (gas) syringe leading to flask / beaker / test tube OR flask 
and tube leading to upturned measuring cylinder over 
trough of water;
closed apparatus with no air gaps;

(b)(i) small pieces;
line / curve / graph steepest;

(b)(ii) line to the left of the small pieces starting at (0, 0);
finishing at 45 cm3 and before the other lines;

(b)(iii) Any value between 205 s and 215 s (inclusive);

(c)(i) Neutralising (acidic) soils / neutralising (acidic) waste / 
steelmaking / self-heating cans / making concrete / making 
glass / water treatment / making plaster / making paper /  
flue-gas desulfurisation / neutralising acids / making 
limewater;

(c)(ii) basic oxide;
because it is a metal oxide / because it would react with 
acid / neutralises acids / calcium is on the left of the Periodic 
Table;

7(a)

7(b)(ii)

7(b)(i)

7(b)(iii)

7(c)(i)

7(c)(ii)

QHIGH
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(a) copper(II) oxide;
loses oxygen;

(b)(i) (mass of copper oxide in tube) decreases;

(b)(ii) hydrogen is flammable / hydrogen is explosive;

(b)(iii) anhydrous copper(II) sulfate goes blue / white copper(II) 
sulfate goes blue
(1 mark for anhydrous copper(II) sulfate / white copper(II) 
sulfate)

OR

anhydrous cobalt(II) chloride goes pink / blue cobalt(II) 
chloride goes pink
(1 mark for anhydrous cobalt(II) chloride / blue cobalt(II) 
chloride)

8(a)

8(b)(i)

8(b)(ii)

8(b)(iii)

QHIGH
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(a) particle relative mass relative charge

proton 1 +1

neutron 1 Nil

electron 1/1840 –1

(b)(i) M1 atom(s) of the same element;
M2 with different number of neutrons;

(b)(ii) M1 (both have) the same number of electrons;
M2 in the outer shell;

(c) particle number of 
protons

number of 
neutrons

number of 
electrons

7
3Li 3 4 3

−34 2
16S 16 18 18

+41
19K 19 22 18

1(a)

1(b)(i)

1(b)(ii)

1(c)

QHIGH
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(b)(i) M1 atom(s) of the same element;
M2 with different number of neutrons;

(b)(ii) M1 (both have) the same number of electrons;
M2 in the outer shell;

(c) particle number of 
protons

number of 
neutrons

number of 
electrons

7
3Li 3 4 3

−34 2
16S 16 18 18

+41
19K 19 22 18

1(a)

1(b)(i)

1(b)(ii)

1(c)

QLOW
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Your 
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(a) number of moles of NaNO3 used: 3.40 / 85 = 0.04(00) (mol)
OR
4.(00) × 10–2 (mol);

number of moles of O2 formed: 0.04 / 2 = 0.02(00) (mol)
OR
2.(00) × 10–2 (mol);

volume of O2 formed: 0.02 × 24 = 0.48 (dm3);

(b)(i) (a substance which is) a proton / H+ / hydrogen ion 
acceptor;

(b)(ii) Mg(s) + 2H2O(l) → Mg(OH)2(aq) + H2(g)
Mg(OH)2; rest of equation;

(c) M1 add a named acid, e.g. HCl and a named alkali, e.g. 
NaOH;
M2 Al 2O3 will react with / neutralise both reagents;
M3 and so it will dissolve into the reagent / form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point / high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) Ca3(PO4)2;

2(a)

2(d)(i)

2(b)(i)

2(d)(ii)

2(b)(ii)

2(e)(i)

2(c)

2(e)(ii)

QHIGH
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(a) number of moles of NaNO3 used: 3.40 / 85 = 0.04(00) (mol)
OR
4.(00) × 10–2 (mol);

number of moles of O2 formed: 0.04 / 2 = 0.02(00) (mol)
OR
2.(00) × 10–2 (mol);

volume of O2 formed: 0.02 × 24 = 0.48 (dm3);

(b)(i) (a substance which is) a proton / H+ / hydrogen ion 
acceptor;

(b)(ii) Mg(s) + 2H2O(l) → Mg(OH)2(aq) + H2(g)
Mg(OH)2; rest of equation;

(c) M1 add a named acid, e.g. HCl and a named alkali, e.g. 
NaOH;
M2 Al 2O3 will react with / neutralise both reagents;
M3 and so it will dissolve into the reagent / form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point / high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) Ca3(PO4)2;

2(a)

2(d)(i)

2(b)(i)

2(d)(ii)

2(b)(ii)

2(e)(i)

2(c)

2(e)(ii)
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2(h)(ii)

2(h)(i)

2(g)(ii)

2(g)(i)

2(f)(ii)

2(f)(i)

Q2 Mark scheme

(f)(i)

M1 exothermic mark : horizontal product energy line at 
lower energy than that of reactant energy line;
M2 label of product mark : SF4;
M3 correct direction of vertical heat arrow : arrow must 
start level with reactant energy and finish level with 
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F2 : 2 × F–F = 2 × 160 = 320 (kJ / mol)
M2 bond energy of all bonds in SF4 : 780 + 320 = 1100 (kJ /
mol)
M3 calculated bond energy of SF4 divided by 4 : 1100 /  4 = 
275 (kJ / mol)

(g)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell / a full outer shell / 8 electrons 
in the outer shell;

(h)(ii) (in) lamps;
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2(h)(ii)

2(h)(i)

2(g)(ii)

2(g)(i)

2(f)(ii)

2(f)(i)

Q2 Mark scheme

(f)(i)

M1 exothermic mark : horizontal product energy line at 
lower energy than that of reactant energy line;
M2 label of product mark : SF4;
M3 correct direction of vertical heat arrow : arrow must 
start level with reactant energy and finish level with 
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F2 : 2 × F–F = 2 × 160 = 320 (kJ / mol)
M2 bond energy of all bonds in SF4 : 780 + 320 = 1100 (kJ /
mol)
M3 calculated bond energy of SF4 divided by 4 : 1100 /  4 = 
275 (kJ / mol)

(g)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell / a full outer shell / 8 electrons 
in the outer shell;

(h)(ii) (in) lamps;
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(a) number of moles of NaNO3 used: 3.40 / 85 = 0.04(00) (mol)
OR
4.(00) × 10–2 (mol);

number of moles of O2 formed: 0.04 / 2 = 0.02(00) (mol)
OR
2.(00) × 10–2 (mol);

volume of O2 formed: 0.02 × 24 = 0.48 (dm3);

(b)(i) (a substance which is) a proton / H+ / hydrogen ion 
acceptor;

(b)(ii) Mg(s) + 2H2O(l) → Mg(OH)2(aq) + H2(g)
Mg(OH)2; rest of equation;

(c) M1 add a named acid, e.g. HCl and a named alkali, e.g. 
NaOH;
M2 Al 2O3 will react with / neutralise both reagents;
M3 and so it will dissolve into the reagent / form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point / high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) Ca3(PO4)2;

2(a)

2(d)(i)

2(b)(i)

2(d)(ii)

2(b)(ii)

2(e)(i)

2(c)

2(e)(ii)

QMID
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(a) number of moles of NaNO3 used: 3.40 / 85 = 0.04(00) (mol)
OR
4.(00) × 10–2 (mol);

number of moles of O2 formed: 0.04 / 2 = 0.02(00) (mol)
OR
2.(00) × 10–2 (mol);

volume of O2 formed: 0.02 × 24 = 0.48 (dm3);

(b)(i) (a substance which is) a proton / H+ / hydrogen ion 
acceptor;

(b)(ii) Mg(s) + 2H2O(l) → Mg(OH)2(aq) + H2(g)
Mg(OH)2; rest of equation;

(c) M1 add a named acid, e.g. HCl and a named alkali, e.g. 
NaOH;
M2 Al 2O3 will react with / neutralise both reagents;
M3 and so it will dissolve into the reagent / form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point / high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) Ca3(PO4)2;

2(a)

2(d)(i)

2(b)(i)

2(d)(ii)

2(b)(ii)

2(e)(i)

2(c)

2(e)(ii)
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2(h)(ii)

2(h)(i)

2(g)(ii)

2(g)(i)

2(f)(ii)

2(f)(i)

Q2 Mark scheme

(f)(i)

M1 exothermic mark : horizontal product energy line at 
lower energy than that of reactant energy line;
M2 label of product mark : SF4;
M3 correct direction of vertical heat arrow : arrow must 
start level with reactant energy and finish level with 
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F2 : 2 × F–F = 2 × 160 = 320 (kJ / mol)
M2 bond energy of all bonds in SF4 : 780 + 320 = 1100 (kJ /
mol)
M3 calculated bond energy of SF4 divided by 4 : 1100 /  4 = 
275 (kJ / mol)

(g)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell / a full outer shell / 8 electrons 
in the outer shell;

(h)(ii) (in) lamps;
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Mark

2(h)(ii)

2(h)(i)

2(g)(ii)

2(g)(i)

2(f)(ii)

2(f)(i)

Q2 Mark scheme

(f)(i)

M1 exothermic mark : horizontal product energy line at 
lower energy than that of reactant energy line;
M2 label of product mark : SF4;
M3 correct direction of vertical heat arrow : arrow must 
start level with reactant energy and finish level with 
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F2 : 2 × F–F = 2 × 160 = 320 (kJ / mol)
M2 bond energy of all bonds in SF4 : 780 + 320 = 1100 (kJ /
mol)
M3 calculated bond energy of SF4 divided by 4 : 1100 /  4 = 
275 (kJ / mol)

(g)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell / a full outer shell / 8 electrons 
in the outer shell;

(h)(ii) (in) lamps;
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(a) number of moles of NaNO3 used: 3.40 / 85 = 0.04(00) (mol)
OR
4.(00) × 10–2 (mol);

number of moles of O2 formed: 0.04 / 2 = 0.02(00) (mol)
OR
2.(00) × 10–2 (mol);

volume of O2 formed: 0.02 × 24 = 0.48 (dm3);

(b)(i) (a substance which is) a proton / H+ / hydrogen ion 
acceptor;

(b)(ii) Mg(s) + 2H2O(l) → Mg(OH)2(aq) + H2(g)
Mg(OH)2; rest of equation;

(c) M1 add a named acid, e.g. HCl and a named alkali, e.g. 
NaOH;
M2 Al 2O3 will react with / neutralise both reagents;
M3 and so it will dissolve into the reagent / form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point / high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) Ca3(PO4)2;

2(a)

2(d)(i)

2(b)(i)

2(d)(ii)

2(b)(ii)

2(e)(i)

2(c)

2(e)(ii)

QLOW
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(a) number of moles of NaNO3 used: 3.40 / 85 = 0.04(00) (mol)
OR
4.(00) × 10–2 (mol);

number of moles of O2 formed: 0.04 / 2 = 0.02(00) (mol)
OR
2.(00) × 10–2 (mol);

volume of O2 formed: 0.02 × 24 = 0.48 (dm3);

(b)(i) (a substance which is) a proton / H+ / hydrogen ion 
acceptor;

(b)(ii) Mg(s) + 2H2O(l) → Mg(OH)2(aq) + H2(g)
Mg(OH)2; rest of equation;

(c) M1 add a named acid, e.g. HCl and a named alkali, e.g. 
NaOH;
M2 Al 2O3 will react with / neutralise both reagents;
M3 and so it will dissolve into the reagent / form a solution;

(d)(i) covalent;

(d)(ii) any 2 from:
high melting point / high boiling point;
poor conductor (of electricity);
hard;
insoluble;

(e)(i) M1 (electrostatic) attraction;
M2 between oppositely charged ions;

(e)(ii) Ca3(PO4)2;

2(a)

2(d)(i)

2(b)(i)

2(d)(ii)

2(b)(ii)

2(e)(i)

2(c)

2(e)(ii)
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Mark
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2(h)(ii)

2(h)(i)

2(g)(ii)

2(g)(i)

2(f)(ii)

2(f)(i)

Q2 Mark scheme

(f)(i)

M1 exothermic mark : horizontal product energy line at 
lower energy than that of reactant energy line;
M2 label of product mark : SF4;
M3 correct direction of vertical heat arrow : arrow must 
start level with reactant energy and finish level with 
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F2 : 2 × F–F = 2 × 160 = 320 (kJ / mol)
M2 bond energy of all bonds in SF4 : 780 + 320 = 1100 (kJ /
mol)
M3 calculated bond energy of SF4 divided by 4 : 1100 /  4 = 
275 (kJ / mol)

(g)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell / a full outer shell / 8 electrons 
in the outer shell;

(h)(ii) (in) lamps;
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2(h)(ii)

2(h)(i)

2(g)(ii)

2(g)(i)

2(f)(ii)

2(f)(i)

Q2 Mark scheme

(f)(i)

M1 exothermic mark : horizontal product energy line at 
lower energy than that of reactant energy line;
M2 label of product mark : SF4;
M3 correct direction of vertical heat arrow : arrow must 
start level with reactant energy and finish level with 
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F2 : 2 × F–F = 2 × 160 = 320 (kJ / mol)
M2 bond energy of all bonds in SF4 : 780 + 320 = 1100 (kJ /
mol)
M3 calculated bond energy of SF4 divided by 4 : 1100 /  4 = 
275 (kJ / mol)

(g)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell / a full outer shell / 8 electrons 
in the outer shell;

(h)(ii) (in) lamps;
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(a) 1 Na2S2O3 2 H2O  3 HCl  OR
1 HCl  2 H2O  3 Na2S2O3 OR
1 H2O  2 Na2S2O3 3 HCl  OR
1 H2O  2 HCl  3 Na2S2O3 ;

(b)(i) M1 volumes 40 : 10 : 10;
M2 time = 14;

(b)(ii) M1 more particles per unit volume / particles are closer 
together;
M2 increases the rate of collisions / there are more 
collisions per unit time;

(c) M1 particles gain more energy and move faster;
M2 increasing rate of collisions / more collisions per unit 
time;
M3 higher proportion of particles have sufficient energy to 
react / collisions have sufficient energy to react / are above 
the activation energy;

3(a)

3(b)(i)

3(b)(ii)

3(c)

QHIGH
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Your 
Mark Q3 Mark scheme

(a) 1 Na2S2O3 2 H2O  3 HCl  OR
1 HCl  2 H2O  3 Na2S2O3 OR
1 H2O  2 Na2S2O3 3 HCl  OR
1 H2O  2 HCl  3 Na2S2O3 ;

(b)(i) M1 volumes 40 : 10 : 10;
M2 time = 14;

(b)(ii) M1 more particles per unit volume / particles are closer 
together;
M2 increases the rate of collisions / there are more 
collisions per unit time;

(c) M1 particles gain more energy and move faster;
M2 increasing rate of collisions / more collisions per unit 
time;
M3 higher proportion of particles have sufficient energy to 
react / collisions have sufficient energy to react / are above 
the activation energy;

3(a)

3(b)(i)

3(b)(ii)

3(c)
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(a) 1 Na2S2O3 2 H2O  3 HCl  OR
1 HCl  2 H2O  3 Na2S2O3 OR
1 H2O  2 Na2S2O3 3 HCl  OR
1 H2O  2 HCl  3 Na2S2O3 ;

(b)(i) M1 volumes 40 : 10 : 10;
M2 time = 14;

(b)(ii) M1 more particles per unit volume / particles are closer 
together;
M2 increases the rate of collisions / there are more 
collisions per unit time;

(c) M1 particles gain more energy and move faster;
M2 increasing rate of collisions / more collisions per unit 
time;
M3 higher proportion of particles have sufficient energy to 
react / collisions have sufficient energy to react / are above 
the activation energy;

3(a)

3(b)(i)

3(b)(ii)

3(c)

QMID
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(a) 1 Na2S2O3 2 H2O  3 HCl  OR
1 HCl  2 H2O  3 Na2S2O3 OR
1 H2O  2 Na2S2O3 3 HCl  OR
1 H2O  2 HCl  3 Na2S2O3 ;

(b)(i) M1 volumes 40 : 10 : 10;
M2 time = 14;

(b)(ii) M1 more particles per unit volume / particles are closer 
together;
M2 increases the rate of collisions / there are more 
collisions per unit time;

(c) M1 particles gain more energy and move faster;
M2 increasing rate of collisions / more collisions per unit 
time;
M3 higher proportion of particles have sufficient energy to 
react / collisions have sufficient energy to react / are above 
the activation energy;

3(a)

3(b)(i)

3(b)(ii)

3(c)
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Q3 Mark scheme

(a) 1 Na2S2O3 2 H2O 3 HCl  OR
1 HCl 2 H2O 3 Na2S2O3 OR
1 H2O 2 Na2S2O3 3 HCl  OR
1 H2O 2 HCl 3 Na2S2O3 ;

(b)(i) M1 volumes 40 : 10 : 10;
M2 time = 14;

(b)(ii) M1 more particles per unit volume / particles are closer 
together;
M2 increases the rate of collisions / there are more 
collisions per unit time;

(c) M1 particles gain more energy and move faster;
M2 increasing rate of collisions / more collisions per unit 
time;
M3 higher proportion of particles have sufficient energy to 
react / collisions have sufficient energy to react / are above 
the activation energy;

3(a)

3(b)(i)

3(b)(ii)

3(c)

QLOW



Your 
Mark

Select 
page
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(a) 1 Na2S2O3 2 H2O 3 HCl  OR
1 HCl 2 H2O 3 Na2S2O3 OR
1 H2O 2 Na2S2O3 3 HCl  OR
1 H2O 2 HCl 3 Na2S2O3 ;

(b)(i) M1 volumes 40 : 10 : 10;
M2 time = 14;

(b)(ii) M1 more particles per unit volume / particles are closer 
together;
M2 increases the rate of collisions / there are more 
collisions per unit time;

(c) M1 particles gain more energy and move faster;
M2 increasing rate of collisions / more collisions per unit 
time;
M3 higher proportion of particles have sufficient energy to 
react / collisions have sufficient energy to react / are above 
the activation energy;

3(a)

3(b)(i)

3(b)(ii)

3(c)
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(a)(i) reduction and (the Cu2+ ion / copper ions) is gaining 
electrons / is decreasing in oxidation number;

(a)(ii) formation of Cu2+ / copper ions at the anode happens at the 
same rate as;
removal of Cu2+ / copper ions at the cathode ora;

(b) replace (anode of) copper with nickel;
replace electrolyte with nickel(II) sulfate / NiSO4;

(c) (good) catalysts;
variable oxidation numbers;
form coloured compounds / coloured ions;

4(a)(i)

4(a)(ii)

4(b)

4(c)

QHIGH
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(a)(i) reduction and (the Cu2+ ion / copper ions) is gaining 
electrons / is decreasing in oxidation number;

(a)(ii) formation of Cu2+ / copper ions at the anode happens at the 
same rate as;
removal of Cu2+ / copper ions at the cathode ora;

(b) replace (anode of) copper with nickel;
replace electrolyte with nickel(II) sulfate / NiSO4;

(c) (good) catalysts;
variable oxidation numbers;
form coloured compounds / coloured ions;

4(a)(i)

4(a)(ii)

4(b)

4(c)
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(a)(i) reduction and (the Cu2+ ion / copper ions) is gaining 
electrons / is decreasing in oxidation number;

(a)(ii) formation of Cu2+ / copper ions at the anode happens at the 
same rate as;
removal of Cu2+ / copper ions at the cathode ora;

(b) replace (anode of) copper with nickel;
replace electrolyte with nickel(II) sulfate / NiSO4;

(c) (good) catalysts;
variable oxidation numbers;
form coloured compounds / coloured ions;

4(a)(i)

4(a)(ii)

4(b)

4(c)

QMID
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(a)(i) reduction and (the Cu2+ ion / copper ions) is gaining 
electrons / is decreasing in oxidation number;

(a)(ii) formation of Cu2+ / copper ions at the anode happens at the 
same rate as;
removal of Cu2+ / copper ions at the cathode ora;

(b) replace (anode of) copper with nickel;
replace electrolyte with nickel(II) sulfate / NiSO4;

(c) (good) catalysts;
variable oxidation numbers;
form coloured compounds / coloured ions;

4(a)(i)

4(a)(ii)

4(b)

4(c)
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Q4 Mark scheme

(a)(i) reduction and (the Cu2+ ion / copper ions) is gaining 
electrons / is decreasing in oxidation number;

(a)(ii) formation of Cu2+ / copper ions at the anode happens at the 
same rate as;
removal of Cu2+ / copper ions at the cathode ora;

(b) replace (anode of) copper with nickel;
replace electrolyte with nickel(II) sulfate / NiSO4;

(c) (good) catalysts;
variable oxidation numbers;
form coloured compounds / coloured ions;

4(a)(i)

4(a)(ii)

4(b)

4(c)

QLOW



Your 
Mark

Select 
page
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(a)(i) reduction and (the Cu2+ ion / copper ions) is gaining 
electrons / is decreasing in oxidation number;

(a)(ii) formation of Cu2+ / copper ions at the anode happens at the 
same rate as;
removal of Cu2+ / copper ions at the cathode ora;

(b) replace (anode of) copper with nickel;
replace electrolyte with nickel(II) sulfate / NiSO4;

(c) (good) catalysts;
variable oxidation numbers;
form coloured compounds / coloured ions;

4(a)(i)

4(a)(ii)

4(b)

4(c)
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(a) (sulfur-containing) fossil fuels;

(b) M1 vanadium pentoxide / vanadium(V) oxide / V2O5 
(catalyst);
M2 1–5 atmospheres (units required);
M3 450 °C (units required);
M4 2SO2 + O2 → 2SO3;
M5 equilibrium / reversible reaction;

(c) H2S2O7;

(d)(i) 3 correct (2 marks)
2 correct (1 mark)

bubbles / effervescence / fizzing;
dissolves / disappears / forms a solution;
blue (solution);

(d)(ii) carbon dioxide and water and copper(II) sulfate;

(e)(i) carbon;

(e)(ii) dehydration;

5(a)

5(b)

5(c)

5(d)(i)

5(d)(ii)

5(e)(i)

5(e)(ii)

QHIGH
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(a) (sulfur-containing) fossil fuels;

(b) M1 vanadium pentoxide / vanadium(V) oxide / V2O5 
(catalyst);
M2 1–5 atmospheres (units required);
M3 450 °C (units required);
M4 2SO2 + O2 → 2SO3;
M5 equilibrium / reversible reaction;

(c) H2S2O7;

(d)(i) 3 correct (2 marks)
2 correct (1 mark)

bubbles / effervescence / fizzing;
dissolves / disappears / forms a solution;
blue (solution);

(d)(ii) carbon dioxide and water and copper(II) sulfate;

(e)(i) carbon;

(e)(ii) dehydration;

5(a)

5(b)

5(c)

5(d)(i)

5(d)(ii)

5(e)(i)

5(e)(ii)
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(a) (sulfur-containing) fossil fuels;

(b) M1 vanadium pentoxide / vanadium(V) oxide / V2O5 
(catalyst);
M2 1–5 atmospheres (units required);
M3 450 °C (units required);
M4 2SO2 + O2 → 2SO3;
M5 equilibrium / reversible reaction;

(c) H2S2O7;

(d)(i) 3 correct (2 marks)
2 correct (1 mark)

bubbles / effervescence / fizzing;
dissolves / disappears / forms a solution;
blue (solution);

(d)(ii) carbon dioxide and water and copper(II) sulfate;

(e)(i) carbon;

(e)(ii) dehydration;

5(a)

5(b)

5(c)

5(d)(i)

5(d)(ii)

5(e)(i)

5(e)(ii)

QMID
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(a) (sulfur-containing) fossil fuels;

(b) M1 vanadium pentoxide / vanadium(V) oxide / V2O5 
(catalyst);
M2 1–5 atmospheres (units required);
M3 450 °C (units required);
M4 2SO2 + O2 → 2SO3;
M5 equilibrium / reversible reaction;

(c) H2S2O7;

(d)(i) 3 correct (2 marks)
2 correct (1 mark)

bubbles / effervescence / fizzing;
dissolves / disappears / forms a solution;
blue (solution);

(d)(ii) carbon dioxide and water and copper(II) sulfate;

(e)(i) carbon;

(e)(ii) dehydration;

5(a)

5(b)

5(c)

5(d)(i)

5(d)(ii)

5(e)(i)

5(e)(ii)
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(a) (sulfur-containing) fossil fuels;

(b) M1 vanadium pentoxide / vanadium(V) oxide / V2O5 
(catalyst);
M2 1–5 atmospheres (units required);
M3 450 °C (units required);
M4 2SO2 + O2 → 2SO3;
M5 equilibrium / reversible reaction;

(c) H2S2O7;

(d)(i) 3 correct (2 marks)
2 correct (1 mark)

bubbles / effervescence / fizzing;
dissolves / disappears / forms a solution;
blue (solution);

(d)(ii) carbon dioxide and water and copper(II) sulfate;

(e)(i) carbon;

(e)(ii) dehydration;

5(a)

5(b)

5(c)

5(d)(i)

5(d)(ii)

5(e)(i)

5(e)(ii)

QLOW
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(a) (sulfur-containing) fossil fuels;

(b) M1 vanadium pentoxide / vanadium(V) oxide / V2O5 
(catalyst);
M2 1–5 atmospheres (units required);
M3 450 °C (units required);
M4 2SO2 + O2 → 2SO3;
M5 equilibrium / reversible reaction;

(c) H2S2O7;

(d)(i) 3 correct (2 marks)
2 correct (1 mark)

bubbles / effervescence / fizzing;
dissolves / disappears / forms a solution;
blue (solution);

(d)(ii) carbon dioxide and water and copper(II) sulfate;

(e)(i) carbon;

(e)(ii) dehydration;

5(a)

5(b)

5(c)

5(d)(i)

5(d)(ii)

5(e)(i)

5(e)(ii)
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(a) fractional distillation;
cracking;

(b)(i) addition;

(b)(ii) CH2;

(b)(iii)

M1 chain of 4 carbon atoms with single bonds and 
continuation bonds;
M2 correctly positioned CH3 side chains;

(c)

(d)(i) (concentrated) sulfuric acid;

(d)(ii) methyl ethanoate;

(d)(iii)

M1 ester link;
M2 rest of molecule;

(d)(iv) terylene;

6(a)

6(b)(i)

6(b)(ii)

6(b)(iii)

6(c)

6(d)(iii)

6(d)(iv)

6(d)(ii)

6(d)(i)

QHIGH



Select 
page

Your 
Mark Q6 Mark scheme

(a) fractional distillation;
cracking;

(b)(i) addition;

(b)(ii) CH2;

(b)(iii)

M1 chain of 4 carbon atoms with single bonds and 
continuation bonds;
M2 correctly positioned CH3 side chains;

(c)

(d)(i) (concentrated) sulfuric acid;

(d)(ii) methyl ethanoate;

(d)(iii)

M1 ester link;
M2 rest of molecule;

(d)(iv) terylene;

6(a)

6(b)(i)

6(b)(ii)

6(b)(iii)

6(c)

6(d)(iii)

6(d)(iv)

6(d)(ii)

6(d)(i)
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6(a)

6(b)(i)

6(b)(ii)

6(b)(iii)

6(c)

6(d)(iii)

6(d)(iv)

6(d)(ii)

6(d)(i)

Q6 Mark scheme

(a) fractional distillation;
cracking;

(b)(i) addition;

(b)(ii) CH2;

(b)(iii)

M1 chain of 4 carbon atoms with single bonds and 
continuation bonds;
M2 correctly positioned CH3 side chains;

(c)

(d)(i) (concentrated) sulfuric acid;

(d)(ii) methyl ethanoate;

(d)(iii)

M1 ester link;
M2 rest of molecule;

(d)(iv) terylene;
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6(a)

6(b)(i)

6(b)(ii)

6(b)(iii)

6(c)

6(d)(iii)

6(d)(iv)

6(d)(ii)

6(d)(i)

Q6 Mark scheme

(a) fractional distillation;
cracking;

(b)(i) addition;

(b)(ii) CH2;

(b)(iii)

M1 chain of 4 carbon atoms with single bonds and 
continuation bonds;
M2 correctly positioned CH3 side chains;

(c)

(d)(i) (concentrated) sulfuric acid;

(d)(ii) methyl ethanoate;

(d)(iii)

M1 ester link;
M2 rest of molecule;

(d)(iv) terylene;
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)

QHIGH
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)

QMID
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)

QLOW
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor’s

(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

(c) all points correctly plotted ± half a small square
smooth line graphs
labelled

(d)(i) value from graph
–60 s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
reaction has finished / stopped

(f) more readings / points / data
smoother curve / better or more accurate graph

(g) polystyrene is an insulator / copper is a (good) conductor
reduced heat losses

1(a)

1(c)

1(d)(ii)

1(f)

1(b)

1(d)(i)

1(e)

1(g)
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(a)(i) pH 0–3

(a)(ii) effervescence / bubbles / fizzes
lighted splint ‘pops’

(a)(iii) effervescence / bubbles / fizzes
limewater turns milky

(a)(iv) white precipitate

(b)(i) pH 10–14

(b)(ii) white precipitate
insoluble / no change

(b)(iii) brown
precipitate

(b)(iv) green precipitate

(c) sulfuric
acid

(d) calcium
hydroxide

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)

QHIGH
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(a)(i) pH 0–3

(a)(ii) effervescence / bubbles / fizzes
lighted splint ‘pops’

(a)(iii) effervescence / bubbles / fizzes
limewater turns milky

(a)(iv) white precipitate

(b)(i) pH 10–14

(b)(ii) white precipitate
insoluble / no change

(b)(iii) brown
precipitate

(b)(iv) green precipitate

(c) sulfuric
acid

(d) calcium
hydroxide

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)
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(a)(i) pH 0–3

(a)(ii) effervescence / bubbles / fizzes
lighted splint ‘pops’

(a)(iii) effervescence / bubbles / fizzes
limewater turns milky

(a)(iv) white precipitate

(b)(i) pH 10–14

(b)(ii) white precipitate
insoluble / no change

(b)(iii) brown
precipitate

(b)(iv) green precipitate

(c) sulfuric
acid

(d) calcium
hydroxide

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)

QMID
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(a)(i) pH 0–3

(a)(ii) effervescence / bubbles / fizzes
lighted splint ‘pops’

(a)(iii) effervescence / bubbles / fizzes
limewater turns milky

(a)(iv) white precipitate

(b)(i) pH 10–14

(b)(ii) white precipitate
insoluble / no change

(b)(iii) brown
precipitate

(b)(iv) green precipitate

(c) sulfuric
acid

(d) calcium
hydroxide

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)
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(a)(i) pH 0–3

(a)(ii) effervescence / bubbles / fizzes
lighted splint ‘pops’

(a)(iii) effervescence / bubbles / fizzes
limewater turns milky

(a)(iv) white precipitate

(b)(i) pH 10–14

(b)(ii) white precipitate
insoluble / no change

(b)(iii) brown
precipitate

(b)(iv) green precipitate

(c) sulfuric
acid

(d) calcium
hydroxide

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)
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(a)(i) pH 0–3

(a)(ii) effervescence / bubbles / fizzes
lighted splint ‘pops’

(a)(iii) effervescence / bubbles / fizzes
limewater turns milky

(a)(iv) white precipitate

(b)(i) pH 10–14

(b)(ii) white precipitate
insoluble / no change

(b)(iii) brown
precipitate

(b)(iv) green precipitate

(c) sulfuric
acid

(d) calcium
hydroxide

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)
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silica
filter (the cleaner)
wash the residue
dry the residue

water
heat (the filtrate / cleaner)
condense the vapour

sodium carbonate
heat to dryness / no liquid left
(then solid) sodium carbonate is left
OR
heat until saturated
then cool to crystallise / leave to crystallise
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(a) fractionating column;
tripod;

(b) water labelled twice;

(c) heat under (the collecting) beaker;

(d) M1 ethanol;
M2 lowest / lower boiling point;

(e) ethanol is flammable;

1(a)

1(b)

1(c)

1(e)

1(d)
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(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange / red / pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles / fizzing / effervescence;

(e) Experiment 2;

(f) use a pipette / burette;

(g) effect on results: none owtte;
reason: no change in concentration owtte;

(h)(i) 2:1;

(h)(ii) acid B is double the concentration of acid A ora / acid B is 
more concentrated ora;

(i) any suitable correct and different method
M1 method;
M2 reagents;
M3 result;

2(a)

2(e)

2(b)

2(f)

2(c)

2(g)

2(d)

2(h)(i)

2(h)(ii)

2(i)

QHIGH
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(a) sodium;
bromide;

(b) green;

(c)(i) green;
precipitate;
with excess, green solution / clear / dissolves;

(c)(ii) grey-green;
precipitate;

(c)(iii) white precipitate;

(d) fume cupboard / protective clothing, e.g. gloves or goggles;

3(a)

3(b)

3(c)(i)

3(c)(ii)

3(c)(iii)

3(d)

QHIGH
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any 6 from:

weigh calcium;
with lid / cover;
heat / burn;
allow air to enter / lift lid;
cool;
reweigh CaO;
reheat to constant mass;
calculate / find the difference;

4
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