
Mark schemes

(a)     (i)      calcium oxide

in either order
1

carbon dioxide

accept correct formulae
1

(ii)     C(s) + CO2(g) → 2CO(g)

allow multiples
1

(iii)    210 (tonnes)

award 3 marks for the correct answer with or without working

allow ecf for arithmetical errors

if answer incorrect allow up to 2 marks for any of the steps below:

160 → 112
300 → 112 / 160 × 300
or

moles Fe2O3 = 1.875 (× 106) or 300 / 160

moles of Fe = 3.75 (× 106) or 2 × moles Fe2O3

mass Fe = moles Fe × 56

105 (tonnes) scores 2 (missing 1:2 ratio)

420 (tonnes) scores 2 − taken Mr of iron as 112
3

1
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(b)     (i)      aluminium is more reactive than carbon or carbon is less reactive than
aluminium

must have a comparison of reactivity of carbon and aluminium

accept comparison of position in reactivity series.
1

(ii)     (because) aluminium ions are positive

ignore aluminium is positive
1

and are attracted / move / go to the negative electrode / cathode
1

where they gain electrons / are reduced / Al3+ + 3e− → Al
accept equation or statements involving the wrong number of
electrons.

1

(iii)    (because) the anodes or (positive) electrodes are made of carbon / graphite
1

oxygen is produced (at anode)
1

which reacts with the electrodes / anodes

do not accept any reference to the anodes reacting with oxygen
from the air

equation C + O2 CO2 gains 1 mark (M3)
1

[13]

(a)     31
12

(b)     (i)      any two from:
•        incorrect reading of thermometer / temperature
•        incorrect measurement of volume of acid
•        incorrect measurement of volume of alkali (burette).

2

(ii)     glass is a (heat) conductor or polystyrene is a (heat) insulator

answer needs to convey idea that heat lost using glass or not lost
using polystyrene

accept answers based on greater thermal capacity of glass (such
as “glass absorbs more heat than polystyrene”)

1
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(c)     (i)      temperature increases
1

(ii)     no reaction takes place or all acid used up or potassium hydroxide in excess
1

cool / colder potassium hydroxide absorbs energy or lowers temperature

ignore idea of heat energy being lost to surroundings
1

(iii)    take more readings

ignore just “repeat”
1

around the turning point or between 20 cm3 and 32 cm3

accept smaller ranges as long as no lower than 20 cm3 and no
higher than 32 cm3

1

(d)     1.61 or 1.6(12903)

correct answer with or without working scores 3

if answer incorrect, allow a maximum of two from:

moles nitric acid = (2 × 25 / 1000) = 0.05 for 1 mark

moles KOH = (moles nitric acid) = 0.05 for 1 mark

concentration KOH = 0.05 / 0.031

answer must be correctly rounded (1.62 is incorrect)
3

(e)     same amount of energy given out
1

which is used to heat a smaller total volume or mixture has lower thermal capacity
or
number of moles reacting is the same
but the total volume / thermal capacity is less

if no other marks awarded award 1 mark for idea of reacting faster
1

[14]

(a)     (i)      central block
1

(ii)     conducts electricity
1

3

(b)     any two from:
•        visual pollution
•        noise pollution
•        dust pollution
•        habitat destruction.

2
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(c)     (i)      to concentrate the ore / copper carbonate
or
to remove / separate the rock

1

(ii)     12 (tonnes)

If answer is incorrect allow one mark for (127 + 132) − 247 or
259 - 247

2

(iii)    any one from:
•        so no reactant is wasted / left unreacted
•        so they know how much product they will make
•        need to record / compensate for the carbon dioxide produced

allow so they can work out their carbon footprint.
1

[8]

(a)     1

must be in this order
1

very small

accept negligible, 1 / 2000

allow zero
1

(b)     The mass number
1

(c)     C
1

4

(d)     (i)      2
1

(ii)     3
1

(e)     (i)      28
1

(ii)     42.9

accept ecf from (e)(i)

accept 42 - 43
1
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(f)    (i)      0.9
1

(ii)     any one from:
•        accurate
•        sensitive
•        rapid
•        small sample.

1
[10]

(a)     because this lithium atom has

3 protons
1

and 4 neutrons
1

mass number is total of neutrons and protons

accept protons and neutrons have a mass of 1

accept number of neutrons = 7 - 3(protons)

ignore mass of electron is negligible
1

5

(b)     grams

accept g
1

12C

allow carbon-12 or C-12

ignore hydrogen or H
1

(c)     any three from:

max 2 if no numbers given

numbers if given must be correct

•        both have 8 protons

accept same number of protons
•         18O has 10 neutrons
•         16O has 8 neutrons

accept different number of neutrons or 18O has two more neutrons
for 1 mark

•        both have 8 electrons.

accept same number of electrons
3

[8]
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(a)     X:
Fe2+ / iron(II), SO4

2- / sulfate

allow iron(II) sulfate
or FeSO4

1

6

Y:
Na+ / sodium, I- / iodide

allow sodium iodide
or NaI

1

Z:
Fe3+ / iron(III), Br- / bromide

allow iron(III) bromide
or FeBr3

correct identification of any two ions = one mark

correct identification of any four ions = two marks
1

(b)     any five from:

allow converse arguments

method 1

•        weighing is accurate
•        not all barium sulfate may be precipitated
•        precipitate may be lost
•        precipitate may not be dry
•        takes longer
•        requires energy

allow not all the barium hydroxide has reacted

method 2
•        accurate
•        works for low concentrations

allow reliable / precise
5

[8]

(a)     magnesium loses electrons

there are four ideas here that need to be linked in two pairs.
1

7

two electrons
1

chlorine gains electrons

magnesium loses electrons and chlorine gains electrons scores 2
marks.

1
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two atoms of chlorine

magnesium loses two electrons and two chlorines each gain one
electron will score full marks.

1

(b)     95

correct answer with or without working gains 2 marks

if answer incorrect, allow 24 + 35.5 + 35.5 for 1 mark
2

[6]

(a)     any two from:

•        temperature (of the HCl)
•        mass or length of the magnesium
•        surface area of the magnesium
•        volume of HCl

2

8

(b)     (i)      (a greater concentration has) more particles per unit volume

allow particles are closer together
1

therefore more collisions per unit time or more frequent collisions.
1

(ii)     particles move faster

allow particles have more (kinetic) energy
1

therefore more collisions per unit time or more frequent collisions
1

collisions more energetic (therefore more collisions have energy greater than
the activation energy) or more productive collisions

1

(c)     (i)       add (a few drops) of indicator to the acid in the conical flask

allow any named indicator
1

add NaOH (from the burette) until the indicator changes colour or add the
NaOH dropwise

candidate does not have to state a colour change but penalise an
incorrect colour change.

1

repeat the titration
1

calculate the average volume of NaOH or repeat until concordant results are
obtained

1

Page 31 of 33
www.examqa.com



(ii)     moles of NaOH

0.10 × 0.0272 = 0.00272 moles

correct answer with or without working gains 3 marks
1

Concentration of HCl

0.00272 / 0.005 = 0.544

allow ecf from mp1 to mp2
1

correct number of significant figures
1

[14]

(a)     (i)      filtration
19

(ii)     cylinder
1

(iii)    0.6

correct answer with or without working gains 2 marks

if answer incorrect, allow mass of lead bromide = 36.0–35.4 for 1
mark

2

(b)     (i)      all points plotted correctly

± half a small square

4 or 5 correct for 1 mark
2

smooth curve through five points (excluding anomaly)

do not accept straight sections / multiple lines
1

(ii)     point at 60°C circled
1

measured out more than 50 cm3

explanation must explain why mass dissolved is too large
1
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so solution contained more lead bromide

or

did not heat until all water gone

so additional mass of water

or

heated water to over 60 °C

so more dissolved

allow correct explanation for an incorrectly circled point
1

(c)     (i)       because (a measuring cylinder) has graduations on it
1

so it is easier to read how much precipitate

or

(a measuring cylinder) has a flat bottom

so measurement of depth is more accurate
1

(ii)     straight line covering points from (2,5) to (8,20)

line need not be extrapolated to (0,0), but line is correct only if any
extrapolation would go through (0,0)

1

straight line through points (8,20) and (10,20)

all straight lines must be drawn with a ruler
1

(iii)    20 mm
1

all of the lead nitrate has reacted or lead nitrate is limiting or potassium

bromide is in excess or reaction was over when 8 cm3 potassium bromide were
used

1

(iv)    amount / depth of precipitate would be less
1

because lead bromide is more soluble at higher temperatures or less solid /
more dissolved or solution of lead bromide more concentrated

1
[18]
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