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Mark Scheme
Q1.
Question | Indicative content Mark
Number
* Answers will be credited according to candidate’s deployment of (6)
knowledge and understanding of the material in relation to the
qualities and skills outlines in the generic mark scheme. AO11

The indicative content below is not prescriptive and candidates
are not required to include all the material which is indicated as
relevant. Additional content included in the response must be
scientific and relevant.

e in all structures the carbon atoms bonded by single covalent
bonds

e shared pair of electrons

strong bonds

in diamond each carbon atom joined to four others

diamond has a giant covalent {structure/lattice}

graphene has a giant covalent {structure/lattice}

fullerene has a molecular structure

in graphene and fullerene each carbon atom joined to three others
in diamond and graphene many bonds need to be broken to

melt

need lots of energy

therefore very high melting / sublimation points

in fullerene weak forces between molecules

less energy needed to separate molecules

fullerene has the lowest melting / sublimation point
because diamond and graphene have lots of strong covalent
bonds so both are very strong materials

» because weak forces between fullerene molecules so its
strength is very low

in diamond there are no free electrons
e so diamond does not conduct

e in graphene and fullerene each carbon atom has one free
electron

e hence delocalised electrons

» graphene conducts electricity

e fullerene only conducts electricity across the surface of the
molecule
no/little movement of electrons between molecules

e so fullerene is poor conductor of electricity ( / semi conductor)




Edexcel GCSE Chemistry Pdp2022 Exam

Science
With Saul

Tutoring & Exam Prep

Level

Mark

Descriptor

0

No rewardable material.

Level 1

1-2

Demonstrates elements of chemical understanding, some of which

is inaccurate. Understanding of scientific ideas, enquiry, techniques
and procedures lacks detail. (AO1)

Presents an explanation with some structure and coherence. (AO1)

Level 2

3-4

Demonstrates chemical understanding, which is mostly relevant
but may include some inaccuracies. Understanding of scientific
ideas, enquiry, techniques and procedures is not fully detailed and
fully devolved. (AO1)

Presents an explanation that has a structure which is mostly clear,
coherent and logical. (AO1)

Level 3

5-6

Demonstrates accurate and relevant chemical understanding
throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully devolved. (AO1)
Presents an explanation that has a well-developed structure which
is clear, coherent and logical. (AO1)

Q2.

Question
Number

Answer

Additional guidance Mark

An explanation linking two of the
following points

 {metal ions / cations}
surrounded by (delocalised)
electrons (1)

e strong {forces of attraction /
bonding} (between (delocalised)
electrons and {metal ions /
cations}) (1)

needs lots of energy to {separate
the particles / break bonds /
break forces of attraction} (1)

(2)
AO11
ignore metal nuclei

allow electrostatic bonds /
metallic bonds

ignore separating electrons

any mention of intermolecular
forces / covalent bonding /
molecules / ionic bonding /
atoms — max 1 mark

marking points independent

Q3.
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Question | Answer Mark
Number
(i) B -78 -33 does not conduct (1)
AO21

The only correct answer is B

A is not correct because simple molecular, covalent substances do not

have high mpt and bpt

C is not correct because ammonia is a gas at room temperature and

does not conduct

D is not correct because simple molecular, covalent substances do not

have these properties

left hand side formulae (1)
balancing of correct formulae (1)

incorrect
do not allow N2, n2, etc

Question | Answer Additional guidance Mark
Number
(ii) | N2 + 3H; - 2NH; (2) accept multiples (2)
allow = or = in place of —»
ignore state symbols even if AO21

Q4.
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Question | Answer Additional guidance Mark
Number

(2)
iron 10.00 = 0.179 /0.18/ allow max 1 mark for
0.2 and Fe: 56 =5.6 AO 3
56 10.00 2a
copper 11.34 = 0.179 / 0.18/ Cu: 63.5 =5.6 AO 3
0.2 (1) 11.34 so reaction A 2b
63.5

(ratio 1:1) so reaction A (1)

other methods of calculation
include
10.00 g Fe forms 10.00 x 63.5 (1)
g copper
56

=1134¢g
copper
so reaction A (1)

second mark dependent on first

Q5.

Question
Number

Answer

Acceptable answers

Mark

CaCl> = 40 + 35.5 + 35.5
(1)

THEN

moles =11.1/ 111

(1)

conc = moles x 1000/500
(1)

OR

(1)
conc = mass conc/111
(1)

(=111) 0.2 scores 3

(=0.1) ecf: 11.1 / Mr

(=0.2)

mass conc = 11.1 x 1000/500 (=22.2) ecf: mass conc/ 111

(= 0.2)

(3)

Q6.
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Question | Answer Additional guidance | Mark
number
(i) D oxidation (1)
Answers A and B are physical
processes rather than chemical
reactions.
C is wrong because it is not
neutralisation.
Question | Answer Additional guidance | Mark
number
(i) A description linking any three from: (3)
e lift lid from time to time/ leave small
gap between crucible and lid (1)
e find mass (of crucible, lid and allow ‘weigh’
product) (1)
e {repeat / heat} to constant mass (1)
« final mass - start mass = mass of allow find the change in
oxygen (1) mass

Q7.
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Question Indicative content Mark
number
Answers will be credited according to candidate’s deployment of (6)

knowledge and understanding of the material in relation to the qualities
and skills outlines in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not
required to include all the material which is indicated as relevant.
Additional content included in the response must be scientific and
relevant.

AO3 (6 marks)

A is copper oxide

copper oxide is black

copper oxide reacts with sulfuric acid to make {copper sulfate /
blue solution} but no gas

e B is magnesium

e magnesium is silver coloured

e magnesium reacts/ bubbles with water

e magnesium reacts with sulfuric acid to give hydrogen / equation

e Cis sodium hydroxide

e sodium hydroxide is white

e sodium hydroxide solution is colourless

e sodium hydroxide reacts with sulfuric acid to form a colourless
solution / equation

e sodium hydroxide solution is alkaline

e sodium hydroxide has hydroxide ions

e D is copper carbonate

e copper carbonate is green

e carbonates are insoluble

e copper carbonate reacts with sulfuric acid to form copper

sulfate and {gas / carbon dioxide}

e copper carbonate reacts with sulfuric acid to form carbon
dioxide / equation

e copper sulfate (solution) is blue
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Level Mark | Descriptor
0 *  No rewardable material.

Levell | 1-2 « Deconstructs scientific information but understanding and connections are flawed. An unbalanced

or incomplete argument that provides limited synthesis of understanding.
e Judgements are supported by limited evidence. (AO3)

Level 2 | 3-4 « Deconstructs scientific information and provides some logical connections between scientific
concepts. An imbalanced argument that synthesises mostly relevant understanding, but not
entirely coherently.

Judgements are supported by evidence occasionally. (AO3)
Level 3 | 5-6 Deconstructs scientific information and provide logical connections between scientific concepts

throughout. A balanced, well-developed argument that synthesises relevant understanding
coherently.
Judgements are supported by evidence throughout. (AO3)
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Level Mark | Descriptor Additional Guidance
0 No rewardable material. Read whole answer and ignore all incorrect
material/ discard any contradictory material
then:
No solids are correctly identified/ One solid i
identified but no reason is given
Level 1 | 1-2 | Additional Guidance Possible candidate response
Three solids are correctly
identified but only one or none have
valid reasoning (2)
Two solids are correctly identified | A is copper oxide. D is copper carbonate
and one has valid reasoning (2) because carbonates fizz with acid. - 2
correctly identified, one has a sufficient
Two solids are correctly identified | reason (2)
but neither has valid reasoning (1)
One solid is correctly identified
with a valid reason (1)
Level 2 | 3-4 | Additional Guidance Possible candidate response
All four solids are correctly A is copper oxide because it has pH 7, B is
identified but only one or none have | magnesium because metals are silver
valid reasoning coloured, C is sodium hydroxide because it
-No solid has valid reasoning (3) reacts with acid, D is copper carbonate
-One solid has valid reasoning (4) because it has pH 7. - 4 correctly identified,
only 1 has a sufficient reason (magnesium is
Three solids are correctly silver) (4)
identified and at least two have valid
reasoning
-Three have valid reasoning (4)
-Two have valid reasoning (3)
Two solids are correctly identified
and both have valid reasoning (3)
Level 3 | 5-6 | Additional Guidance Possible candidate response
All four solids are correctly
identified and at least two have valid | A is copper oxide because it is the only black
reasoning. solid. B is magnesium because metals are
-Two or three solids have valid silver coloured. C is sodium hydroxide
reasoning (5) because it dissolves to form an alkaline
-All four have valid reasoning (6) solution. D is copper carbonate because it
forms copper sulfate which is blue in the
reaction with acid and fizzes.
4 correctly identified, 4 with sufficient
reasons (6)

Qs.
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Question | Answer Mark
Number
(i) C iron oxide is reduced (1)
The only correct answer is C AO11
A is not correct because carbon gains oxygen
B is not correct because it is not an acid-base reaction
D is not correct because iron oxide loses oxygen
Question | Answer Additional guidance Mark
Number
(i1) | final answer of 168 (tonnes) with | allow ECF throughout (3)

or without working (3)

OR
relative formula mass Fe,0; =
2x56 + 3x16 (= 160) (1)

160 tonnes Fe20: produces {2x56
/ 112} tonnes Fe (1)

240 tonnes Fez0: produces
2x56 x 240 (1) = 168 (tonnes)
160

OR
relative formula mass Fe,0;
= 2x56 + 3x16 (= 160) (1)

240 (1) = 1.5
160
1.5x 112 (1) = 168 (tonnes)

OR
relative formula mass Fe;0;
= 2x56 + 3x16 (= 160) (1)

112 (1) = 0.7
160
0.7 x 240 (1) = 168 (tonnes)

M: [Fe203]= 160 seen without
working (1)

allow 320 tonnes : 224 tonnes (1)

final answer 84 (tonnes) with or
without working (2)

Note : final answer 1.5 scores 2
overall

AD21

Qo.
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Question | Indicative content Mark
number
Answers will be credited according to candidate's deployment of (6)

knowledge and understanding of the material in relation to the
qualities and skills outlined in the generic mark scheme.
The indicative content below is not prescriptive and candidates are

not required to include all the material that is indicated as relevant.

Additional content included in the response must be scientific and
relevant.

A01 (3 marks) and A02 (3 marks)

STRUCTURE

calcium chloride is an ionic compound with lattice of
positive and negative ions

calcium is a metal and so has a metallic structure of
delocalised electrons and {calcium/Ca®** ions}
chlorine is a simple molecular covalent compound

MELTING POINT

there are strong electrostatic forces of attraction/ionic
bonds between the ions in calcium chloride

a large amount of heat energy is required to break the
electrostatic forces (so calcium chloride has a high
melting point)

strong electrostatic forces between ions and delocalised
electrons in calcium

a large amount of heat energy is required to break the
electrostatic forces (so calcium has a high melting point)
chlorine has weak forces of attraction between its
molecules and these weak forces only take a small
amount of energy to break down (so chlorine has a low
melting point)
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CONDUCTIVITY WHEN SOLID

ions are fixed in a lattice and so cannot move
(therefore calcium chloride cannot conduct a current)
delocalised electrons in metallic structure can move to
carry a current (so calcium can conduct a current)
there are no delocalised electrons/ions/charged
particles/overall charges in chlorine molecules and (so
chlorine cannot conduct a current)

CONDUCTIVITY WHEN MOLTEN

however, when molten ions are free to move (and
therefore molten calcium chloride can conduct a current)
delocalised electrons in metallic structure can move to
carry a current (so calcium can conduct a current)

there are no delocalised electrons/ions/charged
particles/overall charges in chlorine molecules and (so
chlorine cannot conduct a current)

all incorrect information/explanations should be ignored
reject contradictory explanations
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Level |Mark |Additional General additional quidance
Guidance Eg - At each level, as well as content, the scientific coherency
of what is stated backed up by planning detail will help place
the answer at the top, or the bottom, of that level.
0 No rewardable
material.
Level 1 (1-2 |Additional guidance Possible candidate responses
Three structures e calcium is metallic, chlorine is a molecule (1)
named OR one ¢ calcium chloride is ionic with positive calcium ions and
structure described negative chloride ions (2)
OR one ; e calcium is metallic, chlorine is covalent, calcium chloride is
property explained ionic (2)
for one substance e calcium is metallic it conducts when solid as it has mobile
electrons (2)
Level 2 |3-4 |Additional guidance Possible candidate responses
Three structures ¢ calcium has a metallic lattice of cations and delocalised
described or electrons. Chlorine is made of simple molecules with weak
three properties intermolecular forces between them (3)
explained. ¢ calcium has a metallic lattice of cations and delocalised
electrons. Chlorine is made of simple molecules with weak
intermolecular forces between them, this means that
chlorine has a low melting point because little energy is
needed to overcome these forces. (4)
Level 3|5-6 |Additional guidance Possible candidate responses
Six properties e calcium chloride has strong electrostatic forces between the
explained. ion§ so a high m_elting point and these ions are fixed in a
lattice so the solid does not conduct. When melted, the ions
are free to move and so the liquid does conduct. There are
weak intermolecular forces between chlorine molecules so
the melting point is low.(5)
e calcium chloride has strong electrostatic forces between the
ions so a high melting point and these ions are fixed in a
lattice so the solid does not conduct. When melted, the ions
are free to move and so the liquid does conduct. There are
weak intermolecular forces between chlorine molecules so
the melting point is low and molecules are uncharged so
chlorine does not conduct electricity when solid or liquid (6)

Q10.
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Question | Answer Additional guidance Mark
number

(i) An explanation linking (2)
o {rate/ mass loss} is slowing down
(1)
¢ as amount of reactant falls (1)
OR
e mass decreases (1) allow amount of calcium carbonate
decreases
¢ as further decomposition occurs/
reaction continues / {gas/CO:} {is do not allow ‘as time goes on’ for
produced/ escapes/ lost} (1) 2" mark: must explain in terms of
a reaction
(ii) mass may decrease further / not heated to | allow mass is still decreasing (1)
constant mass / last two mass figures not
the same ignore there is still 5.2g solid
reject mass has not gone to zero

Q11.

Question | Answer Additional guidance Mark
number
An explanation linking: (2)

¢ (calcium) nitrate {is
soluble/ dissolves}/
(calcium) carbonate
{is insoluble/ does
not dissolve} (1)

e soions {free to
move in solution /
not free in solid} (1)

calcium nitrate dissolves so ions can move (2)
or reverse argument for calcium carbonate

Q12.
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Question Answer Additional guidance Mark
number
An explanation that combines (2)
identification - knowledge (1
mark) and reasoning/justification EXP
- understanding (1 mark):
e {delocalised/free} electrons ignore ‘spare electrons’
(1) allow sea of electrons
ignore ‘carry the charge’/
o (electrons) move (between the | ‘current to flow’
layers) (1) reject between molecules
free flowing electrons (2)
electrons free to move (1)
Q13.
Question bo ¥
SO Answer Additional guidance Mark
(i) (2)
EXP

B

e {2 pairs of/four} electrons
shared between an oxygen atom
and the carbon atom (1)

e rest of structure correct (1)

ignore any inner electrons shown
remaining electrons on oxygen
either singly or paired

allow all dots or all crosses

2 mark dependent on 1st
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Question | Answer Additional guidance Mark
number
(ii) An explanation that makes reference (2)
to identification — knowledge
(1 mark) and reasoning /justification GRAD
- knowledge (1 mark):
« diamond has a giant (covalent) reject ionic lattice
structure / strong (covalent) reject layers
bonds / each carbon atom is reject bonds between molecules
bonded to four other carbon
atoms / all carbon atoms in
diamond are bonded together (1)
* large amount of (heat) energy is | reject intermolecular forces being
needed to {separate the carbon broken
atoms / break the bonds / break ignore just high heat
up lattice} (1)
mark independently
Q14.
Question | Answer Additional guidance Mark
number
2.24 =0.04 and 0.96 = 0.06 (1) | allow ECF for MP2 and MP3 only. (4)

56.0 16.0
1:3.5/2+3 (1)
Fe20s (1)

4Fe + 30; - 2Fe20s (1)

allow

2.24=0.04 and 0.96 = 0.03 (1)
56.0 32.0
1.33 4.7 %=3 1)

Fe203 (1)

4Fe + 30:; - 2Fe20s (1)

NOTE: equation alone gains no
marks.
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Q15.
Question | Answer Additional guidance Mark
number
A description that combines three (3)
of the following points to provide
a method: EXP

heat the magnesium (in
crucible) (1)

and any two from

lift lid from time to time/allow
to cool (1)

determine mass of crucible, lid
and product (1)

subtract to find mass of
oxygen combined (1)

allow heat crucible (containing
magnesium)

allow use of weigh in place of
determine mass

ignore ‘measure’ alone

allow heat to constant mass
allow weigh at end /OWTTE

Q16.
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Question | Answer Additional guidance Mark
Number

final answer of 94 (g dm™) with | allow ECF (error carried forward) (2)
or without working (2) throughout
AO 21
OR other final answers:
23.5 (1) (= 0.094) 0.094 / 9.4 (1)
250 0.000094 or 9.4 x 1073 (1)
0.094 x 1000 (1)
OR
250 (dm?3) (1) (= 0.25 (dm?3)) |0.25 (dm?3) (1)
1000
23.5 (1)
0.25
OR
1000 (1) = 4
250
4 x23.5(1)
allow 250 x 1000 or 10638(.3) (1)
235

Q17.

Question | Indicative content Additional guidance Mark
number
(i) straight line of best fit (1 cm? ignore line between 0 and 1 | (1)

to 5 cm?)

and after 5

must be a single ruled line
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Question Indicative content Additional guidance Mark
number
(ii) e any line extrapolated to (2)
6cm® (1)
e value read from their
extrapolated line +/- 1
small square (1)
2" mark dependent on
1St
no line =0
Q18.
Question | Answer Additional guidance Mark
number
(i) Left : H2S0: (1) reject superscript numbers (2)
Right : CuSOs (1) reject superscript numbers
incorrect balancing max 1
Question | Answer Mark
number
(ii) 63.5 + 12 + 3x16 (1) (2)
=123.5 (1)
Question | Answer Mark
number
(iii) A bubble the gas through limewater, limewater turns cloudy (1)
The only correct answer is A
B is not correct because test shows only an acidic gas
C is not correct because test shows only that the gas does not
support combustion
D is not correct because test shows only an acidic gas

Q19.
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Question | Answer Additional guidance Mark
Number
1 mol of hydrogen atoms = a correct answer alone (3) (3)
mass of 1.00 g = 6.02 x 102
atoms if 1 x 6.02 x 10%3 is followed by AO21
atoms or particles, then award 1=
marking point
6.02 x 10** H atoms has mass = | on answer line
1.00 g (1) 3.32x 10 (g) (2)
mass of 1 H atom = 1.00 ignore sig figs except for one
(1)
6.02%10%
= 1.66 x 1024
(g9) (1)
Q20.
Question | Answer Additional guidance Mark
number
(i) 100 with or without working scores 2 ignore any units (2)
40+ 12 +3x 16 (1) ecf for MP2 if using 12,16 and 40,
=100 (1) using addition and multiplication only
(ii) 56%0 without working scores 0 56/answer to 4(d)(i) (1) (2)
56 (1) x 100 (1)
100 MP2 only for correctly x 100 some
figure derived from the data given
(x 100) = 56 (%) (1) 100% scores 0

Q21.
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Question | Answer Additional guidance Mark
number

0.005/ 5 x 103 mol with or without working | 2 marks for (MUST show working): | (3)
scores 3 5
0.1
Mr = 63.5 + 32 + 4 x 16 (1) (=159.5)
ecf in all stages
AND EITHER
mass of copper sulfate =
50/1000 x 15.95 (1) (= 0.7975 q)
moles = 0.7975/159.5 (1) (= 0.005 mol)
OR
conc = 15.95/159.5 (1) (=0.1 moldm™3)
moles = 50/1000 x 0.1 = (0.005 mol)

Q22.
ghestio Answer Additional guidance Mark
number

(i) relative formula mass award full marks for correct (2)
=192+ 12 + 28 +16 (1) = 248 numerical answer without
working. EXP
number of moles
= 0.50/248 or 0.002 or 2.0 x 103 | allow 1 mark max for ecf using
or2.02 x 103 (1) incorrectly calculated value for
relative formula mass
allow any number of sig figs
JaHEi L Answer Additional guidance Mark
number
(ii) number of molecules allow (1)
=2x6.02x 102 (1) = 1.2(04) x 12(.04) x 1023
102 without working GRAD

Q23.
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Question | Answer Additional Mark
number guidance
final answer of 1.2(04) x 1022 with or allow ECF (2)
without working (2)
OR
3.94 =0.02 (1)
197
0.02 x 6.02 x 1022 = 1.2(04) x 10*2 (1) | allow 0.12(04) x 102
Q24.
Question | Answer Additional guidance Mark
number
1.8... x 10% with or without working scores (2)
2 allow 18 x 105, 1.81 x 10*, 1.806
x 10%
e 3x6.02x10%(1) or any other form of correct answer
to 2-4 siqg figs
e =18x10%(1)
allow 2 x6.02x 102 =1.2 x 10*
(1)
Q25.
Question | Answer Additional guidance Mark
number
2.8g with or without working (2)
scores 2
0.043 x 65 (1) (=2.795)
=2.8g(1) allow 1 mark for a different calculation using 65
and 0.043, correctly evaluated, with working,
rounded to 1 decimal place

Q26.
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Question | Answer Additional guidance Mark
number
MP1 for dividing by atomic mass | A,G with no relevant working (1) ONLY (3)
A : G AG: (0)
3.5 : 4.0 (1)
7 16
MP2 for deriving ratio from MP1 | For MP2: If they go on to calculate a
0.5 0.25 different ratio in addition to 0.5:0.25 or 2:1
OR do not award MP2
2 : 1 (1)
ecf on step 1: If inverted,
MP3 for ratio in MP2 to formula o : 16 (0)
empirical formula A:G (1) 35 4.0
= 2 4
or
1 v 2:41)
AG (1)
allow 1 in empirical formula
allow Li for A and O for G
do not penalise incorrect case in formula
Q27.
Question | Answer Additional guidance Mark
number
Al - cl (3)
0.270/27 : 1.065/35.5 (1) allow ECF
0.01 0.03 (1) EXP
OR 1 - 3 Al : 0.270/27 = 0.01 (1)
Cl : 1.065/35.5 = 0.03 (1)
empirical formula AIClz (1)
27/0.27 : 35.5/1.065
100 : 33.3 (1)
OR 3 :1
AlzCl (1)

formula alone with no working
scores no marks.

Q28.
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250
(1000 cm? solution contains) 6.36 x 1000 (g) (1)
250
concentration = 25.44 (g dm™3)

= 25.4 (g dm3) (1)
OR

volume of solution = 250/1000 (1) (=0.250)
(mass) concentration = mass (in g)/

volume (in dm?®)
=6.36 x1000g (1)
250

concentration = 25.44 (g dm™3)
= 25.4 (gdm3) (1)

25.44 with or without
working (2)

25.4 with or without
working (3)

(answer to 3 sig fig)

other allows:

2.544 1 mark

2.54 2 marks
0.0254 2 marks
2.544 x 103 1 mark
2.54 x 103 2 marks
with working:

39.31 0 marks
39.3 1 mark

(answer to 3 sig fig)

REcTWL Answer Additional guidance | Marl
number
250 cm? contains 6.36 g (3)
(1 cm?3 solution contains) 6.36 (g) (1) (=0.02544) | 0.02544 EXP

Q29.
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Question | Answer Additional guidance Mark
number
final answer of 114 (g dm™) with | allow ECF throughout (3)

or without working (3)

OR
28.4 (1) (= 0.1136)

250

0.1136 x 1000 (1) (= 113.6)

=114 (g dm™@) (1)

250 (dm?) (1) (= 0.250 (dm?))
1000

28.4 (1) (= 113.6)

0.250

OR

1000 (1) = 4

250

4 x28.4 (1) (= 113.6)

Must have 3sf for MP3
0.114 scores 2

Lose MP1 if rounded incorrectly
e.g, to 0.11 or 0.113 but mark
on
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Mark Scheme
Q1.
Question Answer Acceptable answers Mark
Number
(1) D salt and water only (1)
Question Answer Acceptable answers Mark
Number
(ii) A description to include two from (2)
e (green) solid {disappears / ignore references to names of
dissolves} (1) products
o effervesces / bubbles (of fizz
colourless gas) given off (1)
e blue (solution) forms (1) goes blue
ignore incorrect colours of
solution
ignhore temperature rise

Q2.
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Question Answer Acceptable answers Mark
Number
(i) D salt and water only (1)
Question | Answer Acceptable answers Mark
Number
(ii) A description to include two from (2)
e (green) solid {disappears / ignore references to names of
dissolves} (1) products
o effervesces / bubbles (of fizz
colourless gas) given off (1)
e blue (solution) forms (1) goes blue
ignore incorrect colours of
solution
ignore temperature rise

Q3.
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Question | Answer Additional guidance Mark
number
(i) ACID (2)
use measuring cylinder / pipette / burette (1) | must name apparatus
ignore weigh the liquid
BASE
balance / scales / weigh out amount (1) allow use portion of known mass /
use measured amount in g /
specific mass given [from 0.1 to
10qg]
allow weight for mass
(ii) START colourless (1)
both START and END required
END pink / magenta for mark
ignore clear
(iii) | An explanation linking (2)
¢ {hydrogen ions/ H*} {reacted / allow
neutralised} (1) H* + OH H,0 (1) for MP1
» {concentration falls/ fewer} H*/
{concentration rises/ more} OH" (1)
Q4.
Question | Answer Additional guidance Mark
number
(i) ACID (2)
use measuring cylinder / pipette / must name apparatus
burette (1) ignore weigh the liquid
BASE allow use portion of known mass / use
balance / scales / weigh out amount measured amount in g / specific mass
(1) given [from 0.1 to 10g]
allow weight for mass
Question | Answer Additional guidance Mark
number
(ii) | START colourless ignore clear (1)
END pink / magenta
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Question | Answer Additional guidance Mark
number
(iii) | An explanation linking (2)
e {hydrogen ions/ H*} {reacted / allow
neutralised} (1) H*+ OHF —> H.0 for MP1
e {concentration falls/ fewer} H* /
{concentration rises/ more} OH (1)
Q5.
Question | Answer Additional guidance Mark
Number
(i) C neutral (1)
(1)
Question | Answer Mark
Number
(ii) An explanation that combines identification - application of
know/ledge (1 mark) and reasoning/justification - application of
understanding (1 mark)
e to react all the (nitric) acid in the solution (1)
e 5o that the calcium nitrate solution is pure (1)
(2)
Question | Answer Mark
Number
(iii) CaCO3 + 2ZHNO3 — Ca(NO3)2 + H20 + COz (3)
left hand side formulae (1)
richt hand side formulae (1)
balancing correct formulae (1)
(3)

Q6.
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Question | Answer Mark
Number
An answer that combines knowledge (1 mark) and
understanding (2 marks) to provide a logical description
e use of a pH (probe and) meter / suitable universal indicator
paper (1)
e (after each addition of calcium oxide) stir (1)
e record pH after each addition (1)
(3)
Q7.
Question | Answer Additional guidance Mark
number
(i) Left : H2S0: (1) reject superscript numbers (2)
Right : CuSOs4 (1) reject superscript numbers
incorrect balancing max 1
Question | Answer Mark
number
(i) 63.5 + 12 + 3x16 (1) (2)
= 123.5(1)
Question | Answer Mark
number
(iii) A bubble the gas through limewater, limewater turns cloudy (1)
The only correct answer is A
B is not correct because test shows only an acidic gas
C is not correct because test shows only that the gas does not
support combustion
D is not correct because test shows only an acidic gas

Qs.
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Question | Answer Additional guidance Mark
number
(i) Left : H2S04 (1) reject superscript numbers | (2)
Right : CuSOs (1) reject superscript numbers
incorrect balancing max 1
Question | Answer Mark
number
(i) 63.5 + 12 + 3x16 (1) (2)
= 123.5 (1)
Qo.
Question | Answer Mark
number
C lead and bromine is the only correct answer (1)
A is incorrect because lead is produced at the cathode
B is incorrect because lead and bromine are produced
D is incorrect because bromine is produced at the anode
Q10.
Question | Answer Mark
number
C lead and bromine is the only correct answer (1)

A is incorrect because lead is produced at the cathode
B is incorrect because lead and bromine are produced
D is incorrect because bromine is produced at the anode

Q11.
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Question | Answer Additional guidance Mark
number
0} | 2)
N\ ST
\}:“ /
[ reject diagram with funnel
——— ‘closed’ at bottom/top but can
score MP2
"-.' allow ‘closed’ filter paper
2 :
(2) allow any suitable apparatus
OR for conical flask e.g. beaker

diagram: funnel with separate
filter paper and (conical) flask

(1)

labels: (filter) funnel and filter

paper and (conical) flask (1)

‘flask’ label should be
appropriate to apparatus
drawn

ignore labelling of
filtrate/residue etc
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Question | Answer Additional Mark
number guidance
(ii) a description including any three from: (3)

e heat solution (to concentrate) (1)
then either

e |eave solution {in warm place / to
crystallise} (1)

e scrape crystals (from container) / pat
dry between filter papers (1)

OR

e |eave solution {to crystallise / to cool}

(1)

o filter off crystals / decant liquid from the
crystals / pat dry between filter papers /
dry in oven (1)

if no other marks
are scored , allow
max 1 for

crystallisation (1)

Q12.
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Question | Answer Additional guidance Mark
number
(i) (2)

'\::Q Fiter bt
\\\ Fiter paper
W/

Conwsl fask

(2)
OR

diagram: funnel with separate
filter paper and (conical) flask

(1)

labels: (filter) funnel and filter

paper and (conical) flask (1)

reject diagram with funnel
‘closed’ at bottom/top but can
score MP2

allow ‘closed’ filter paper

allow any suitable apparatus
for conical flask e.g. beaker

‘flask’ label should be
appropriate to apparatus
drawn

ignore labelling of
filtrate/residue etc
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Question | Answer Additional Mark
number guidance

(i) a description including any three from: (3)
e heat solution (to concentrate) (1)
then either
e |eave solution {in warm place / to
crystallise} (1)
e scrape crystals (from container) /
pat dry between filter papers (1)
OR
e leave solution {to crystallise / to
cool} (1)
e filter off crystals / decant liquid from
the crystals / pat dry between filter
papers / dry in oven (1)
if no other
marks are
scored , allow
max 1 for
crystallisation
(1)

Q13.

Question | Answer Additional guidance Mark
number

(i) A description including (2)

e apply lighted splint (1)

e gas burns / (squeaky) pop (1) second mark is dependent on
first

allow flame / ignite gas
ignore ‘squeaky pop test’ /
glowing splint
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Question | Answer Mark
number
(ii) B oxygen (1)
The only correct answer is B
A, C & D these gases are not produced in the electrolysis of sodium
sulfate solution
Question | Answer Additional guidance Mark
number
(iii) (2)
e electrical energy / electricity (1) allow electric current
e {decomposes / breaks down / allow separates ions
splits} {electrolytes / (ionic)
compounds / substances} (1) reject decomposing elements
for MP2
Q14.
Question | Answer Additional guidance Mark
number
(1) A description including (2)
allow flame / ignite gas
e apply lighted splint (1) ignore ‘squeaky pop test’ /
glowing splint
e gas burns / (squeaky) pop (1) second mark is dependent on
first
Question | Answer Mark
number
(i) B oxygen is the only correct answer (1)
A, C & D these gases are not produced in the electrolysis of sodium
sulfate solution
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e electrodes labelled in (copper
sulfate) solution (1)

o {power supply / power pack /
battery} connected (1)

allow labelling as ‘electrodes’ or
‘anode’ and ‘cathode’ or ‘copper’

ignore ‘connected to mains’
allow symbol for cell/battery
even if wrong way round

ith 1
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Question | Answer Additional guidance Mark
number
(iii) |+ electrical energy / electricity (1) | allow electric current (2)
e {decomposes / bkeaks down / allow separates ions
splits} {electrolytes / (ionic)
compounds / substances} (1) reject decomposing elements
for MP2
Q15.
Question | Answer Mark
Number
(i) chlorine (1)
(1)
Question | Answer Mark
Number
(ii) A description to include
e lighted splint / ignite gas (1)
e gas burns / (squeaky) pop (if air is present) (1)
(2)
Q16.
Question | Answer Additional guidance Mark
Number
(i) A diagram of a workable (2)
apparatus showing a complete
circuit including max 1 if circuit not complete AO12
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Question | Answer Additional guidance Mark
Number

(ii) | An explanation linking the (4)
following point to a maximum of | ignore references to zinc, chlorine
four and zinc chloride AD21
e anode lost copper and

cathode gained copper /
reaction at cathode is reverse
of reaction at anode / copper
ions move into solution at
anode AND copper ions move
out of solution at cathode (1)
allow copper atoms are oxidised
and any three from (1)
e at anode copper atoms marking points independently
become copper ions (1) and
lose two electrons (1) allow copper ions are reduced (1)
OR (at anode) Cu — Cu*™ +
2e (2) marking points independently
e at cathode copper ions penalise wrong use of atom / ion
become copper atoms (1) and | once only
gain two electrons (1) penalise wrong use of reduced /
OR (at cathode) Cu®** + 2e oxidised once only
— Cu (2)

Q17.

Question | Answer Additional guidance Mark
Number

(i) A diagram of a workable (2)
apparatus showing a complete
circuit including max 1 if circuit not complete AO12

e electrodes labelled in (copper
sulfate) solution (1)

o {power supply / power pack /
battery} connected (1)

allow labelling as ‘electrodes’ or
‘anode’ and ‘cathode’ or ‘copper’

ignore ‘connected to mains’
allow symbol for cell/battery
even if wrong way round
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Question | Answer Additional guidance Mark
Number

(ii) | An explanation linking the (4)
following point to a maximum of | ignore references to zinc, chlorine
four and zinc chloride AD21
e anode lost copper and

cathode gained copper /
reaction at cathode is reverse
of reaction at anode / copper
ions move into solution at
anode AND copper ions move
out of solution at cathode (1)
allow copper atoms are oxidised
and any three from (1)
e at anode copper atoms marking points independently
become copper ions (1) and
lose two electrons (1) allow copper ions are reduced (1)
OR (at anode) Cu — Cu*™ +
2e (2) marking points independently
e at cathode copper ions penalise wrong use of atom / ion
become copper atoms (1) and | once only
gain two electrons (1) penalise wrong use of reduced /
OR (at cathode) Cu®** + 2e oxidised once only
— Cu (2)

Q18.

Question | Answer Mark
Number

(i) C chlorine zinc (1)

The only correct answer is C AO21

A is not correct because oxygen cannot be produced by the

electrolysis of this molten salt

B is not correct because hydrogen cannot be produced by the

electrolysis of this molten salt

D is not correct because hydrogen and oxygen cannot be produced by
the electrolysis of this molten salt
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Question | Answer Mark
Number
(ii) [ D it contains ions that can move (1)
The only correct answer is D AO11

A is not correct because molten zinc chloride does not contain
molecules

B is not correct because molten zinc chloride does not have a giant
structure

C is not correct because delocalised electrons are not present

Q109.

Question
Number

Answer

Mark

(i)

C chlorine  zinc
The only correct answer is C

A is not correct because oxygen cannot be produced by the
electrolysis of this molten salt

B is not correct because hydrogen cannot be produced by the
electrolysis of this molten salt

D is not correct because hydrogen and oxygen cannot be produced by
the electrolysis of this molten salt

(1)
AO21

Question
Number

Answer

Mark

(ii)

D it contains ions that can move
The only correct answer is D

A is not correct because molten zinc chloride does not contain
molecules

B is not correct because molten zinc chloride does not have a giant
structure

C is not correct because delocalised electrons are not present

(1)
AO11
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Q20.
Question Answer Acceptable answers Mark
Number
(i) electrical (energy) / electricity / (1)
direct (electric) current
Question Answer Acceptable answers Mark
Number
(ii) A description including (2)
e {light / ignite} gas / lighted reject glowing splint
splint (1)
e gas burns / (squeaky) pop (if | second mark conditional on first
air is present) (1)
Q21.
Question Answer Acceptable answers Mark
Number
(1) electrical (energy) / electricity / (1)
direct (electric) current
Question Answer Acceptable answers Mark
Number
(ii) A description including (2)
o {light / ignite} gas / lighted reject glowing splint
splint (1)
e gas burns / (squeaky) pop (if | second mark conditional on first
air is present) (1)

Q22.
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Number

Question

Indicative Content Mark

QWC

#*

A description / explanation including some of the following (6)

points

marks can be scored from diagrams

incorrectly balanced equations can be used as evidence of
reaction occurring but po not otherwise credited
electrolysis process

Anode/ positive electrode

cathode/ negative electrode

ions move when current passed
negative ions move to anode
overall decomposition of water
2H0 —  2H2+40:2

sulphate ions move to anode

hydroxide ions move to anode

hydroxide ions lose electrons/oxidation
hydroxide ions form oxygen

half equation: 40H™ —» 02 + 2H0 + 4e°
half volume gas at this electrode

oxygen test: glowing splint in gas relights

sodium ions move to cathode

hydrogen ions move to cathode

hydrogen ions gain electrons / reduction
hydrogen ions form hydrogen

half equation: 2H* + 2e~ > H:

double volume gas at this electrode
hydrogen test: lit splint in gas burns/ pops
hence double volume of hydrogen gas

Level

No rewardable content

a limited description e.g. states which ions go to which electrode
the answer communicates ideas using simple language and uses
limited scientific terminology

spelling, punctuation and grammar are used with limited
accuracy

a simple explanation e.g. explain formation of one product

the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

a detailed explanation e.g. explaining formation of BOTH
products at electrodes

the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately

spelling, punctuation and grammar are used with few errors
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Q23.
Question Indicative Content Mark
Number
QWC | * A description / explanation including some of the following (6)

points
marks can be scored from diagrams
incorrectly balanced equations can be used as evidence of
reaction occurring but po not otherwise credited
electrolysis process

e ions move when current passed

e negative ions move to anode

e overall decomposition of water

e 2HO0 —» 2H2+0:

Anode/ positive electrode

e sulphate ions move to anode

e hydroxide ions move to anode
hydroxide ions lose electrons/oxidation
hydroxide ions form oxygen
half equation: 40H™ — 0Oz + 2H20 + 4e°
half volume gas at this electrode
oxygen test: glowing splint in gas relights

cathode/ negative electrode
e sodium ions move to cathode
e hydrogen ions move to cathode
e hydrogen ions gain electrons / reduction
e hydrogen ions form hydrogen
half equation: 2H* + 2e~ > H:
e double volume gas at this electrode
» hydrogen test: lit splint in gas burns/ pops
* hence double volume of hydrogen gas
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Level No rewardable content
1 1=2 e a limited description e.g. states which ions go to which electrode
» the answer communicates ideas using simple language and uses
limited scientific terminology
e spelling, punctuation and grammar are used with limited
accuracy
2 3-4 e a simple explanation e.g. explain formation of one product
» the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
« spelling, punctuation and grammar are used with some accuracy
3 5-6 e a detailed explanation e.g. explaining formation of BOTH
products at electrodes
e the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
« spelling, punctuation and grammar are used with few errors
Q24.
Question Answer Acceptable answers Mark
Number
(a) Cl- and OH- Reject if any other ions given (1)
Allow names / chloride and
hydroxide
Question Answer Acceptable answers Mark
Number
(b) D lead and bromine (1)
Question Answer Acceptable answers Mark
Number
(c) A explanation to include: (2)
oxidation is the loss of electrons | oxidation is the gain of electrons
(1) AND reduction is the loss of
electrons
(1)
reduction is the gain of electrons
(1)
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Question Answer Acceptable answers Mark
Number
(d) A explanation to include any two (2)
from:
to put a layer of one metal onto
another metal (1)
change / improve the appearance | allow to give shiny appearance /
(of metal objects) look nicer
(1)
improve the resistance to allow prevents corrosion
corrosion (of metal objects) ignore rusting unless linked to
(1) iron/steel
qualified reference to cost eg thin
layer of expensive metal on
cheaper metal (1)
Q25.
Question Answer Acceptable answers Mark
Number
(a) Cl- and OH- Reject if any other ions given (1)
Allow names / chloride and
hydroxide
Question Answer Acceptable answers Mark
Number
(b) D lead and bromine (1)
Question Answer Acceptable answers Mark
Number
(c) A explanation to include: (2)
oxidation is the loss of electrons | oxidation is the gain of electrons
(1) AND reduction is the loss of
electrons
(1)
reduction is the gain of electrons
(1)
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Question Answer Acceptable answers Mark
Number
(d) A explanation to include any two (2)

from:

to put a layer of one metal onto
another metal (1)

change / improve the appearance | allow to give shiny appearance /

(of metal objects) look nicer

(1)

improve the resistance to allow prevents corrosion
corrosion (of metal objects) ignore rusting unless linked to
(1) iron/steel

qualified reference to cost eg thin
layer of expensive metal on
cheaper metal (1)

Q26.
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Question Answer Acceptable answers Mark
Number
(i) cathode (1)
Reject anode
Question Answer Acceptable answers Mark
Number
(ii) A description to include (2)
ANODE/IMPURE COPPER/ +VE
ELECTRODE
e becomes smaller/ loses mass / allow half equation
loses copper / copper atoms
form ions / copper is oxidised /
copper (ions) enter solution (1)
CATHODE/ PURE COPPER/ -VE
ELECTRODE
e {red-brown/copper} deposit/ allow half equation
becomes larger / gains mass /
gains copper / copper ions are
reduced / copper (ions) from
solution add to electrode (1)
Question | Answer Acceptable answers Mark
Number
(iii) | D reduction (1)
Question | Answer Acceptable answers Mark
Number
(iv) | An explanation linking (2)
ions / cations / copper ions / anions / reject electrons / atoms
sulfate ions (1) / molecules
ignore ‘charged particles’
(are free to) move (in solution) (1) allow flow
2™ mark dependent on 1%t
MP

Q27.
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Question Answer Acceptable answers Mark
Number
(i) cathode (1)
Reject anode
Question Answer Acceptable answers Mark
Number
(ii) A description to include (2)
ANODE/IMPURE COPPER/ +VE
ELECTRODE
e becomes smaller/ loses mass / allow half equation
loses copper / copper atoms
form ions / copper is oxidised /
copper (ions) enter solution (1)
CATHODE/ PURE COPPER/ -VE
ELECTRODE
e {red-brown/copper} deposit/ allow half equation
becomes larger / gains mass /
gains copper / copper ions are
reduced / copper (ions) from
solution add to electrode (1)
Question | Answer Acceptable answers Mark
Number
(iii) | D reduction (1)
Question | Answer Acceptable answers Mark
Number
(iv) | An explanation linking (2)
ions / cations / copper ions / anions / reject electrons / atoms
sulfate ions (1) / molecules
ignore ‘charged particles’
(are free to) move (in solution) (1) allow flow
2™ mark dependent on 1%t
MP

Q28.
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Question | Answer Additional guidance Mark
Number
(1) C neutral (1)
(1)
Question | Answer Mark
Number
(i1) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application of
understanding (1 mark)
e to react all the (nitric) acid in the solution (1)
e 5o that the calcium nitrate solution is pure (1)
(2)
Question | Answer Mark
Number
(iii) CaCO3 + 2HNO3 — Ca(NO3)2 + H20 + CO2 (3)
left hand side formulae (1)
right hand side formulae (1)
balancing correct formulae (1)
(3)
Q29.
Question | Answer Mark
number
An explanation that combines identification — understanding
(1 mark) and reasoning/justification - understanding (3 marks):
» hydrogen (H") and sodium (Na") ions attracted to cathode,
hydroxide (OH") ions and sulfate (SO,?") ions attracted to
anode (1)
* because the ions are attracted to the oppositely charged
electrode (1)
» 2 hydrogen ions/2 H* accept 2 e to form
hydrogen molecule/H; (1)
* 4 hydroxide ions/4 OH™ lose 4 e to form
oxygen molecule/0O; (1) (4)

Q30.
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Question | Answer Mark
Number
An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application of
understanding (1 mark)
e acid is diluted 10 times (1)
e causes increase in pH by 1 / pH of diluted solution is 2 (1)
(2)
Q31.
Question | Answer Additional Mark
number guidance
(i) an explanation linking (2)
o fully dissociates (1) allow ionises/splits up
e to form {H/hydrogen} ions (1)
Question Answer Mark
number
(i) 3/ pH 3 (1)
Q32.
Question | Answer Additional Mark
number guidance
(i) an explanation linking (2)
e fully dissociates (1) allow ionises/splits up
e to form {H*/hydrogen} ions (1)
Question | Answer Mark
number
(ii) 3/pH3 (1)
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Q33.
Question | Answer Mark
Number
An explanation that combines identification - application of
knowledge (2 marks) and reasoning/justification - application
of understanding (2 marks)
e hydrochloric acid is (almost) fully dissociated into ions (1)
e ethanoic acid is only slightly dissociated into ions (1)
e but the concentration of acid in the hydrochloric acid is
lower (1)
e so the concentration of hydrogen ions in the hydrochloric
acid is lower (1)
(4)
Q34.
Question | Answer Mark
Number
An explanation that combines identification via a judgment
(1 mark) to reach a conclusion via justification/reasoning
(1 mark)
e solution is alkaline (1)
e excess hydroxide ions are present / sodium and hydroxide
ions in solution / sodium hydroxide solution formed (1)
(2)
Q35.
Question | Answer Mark
Number

An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application of
understanding (1 mark):

e sodium and chloride ions present (1)
e these ions can move (in solution) (1)

(2)
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Q36.
Question | Answer Additional guidance Mark
number
(i) An explanation linking (2)
e solution from titration contains
an indicator (1)
e therefore second solution used
with no indicator / indicator
would contaminate salt (1)
MP2 dependant on MP1
allow original mixture was
contaminated by indicator so
doesn’t form a pure salt (2)
Question | Answer Additional guidance Mark
number
(ii) final answer of 120% with or without (2)
working (2)
OR
0.84 (=1.2) (1)
0.70
0.84 x 100 (=120(%)) (1) allow any fraction x100 (1)
0.70
Question | Answer Additional guidance Mark
number
(iii) {the salt/solid/potassium chloride} (1)
was still wet/ not all of the water had
been evaporated off
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Question | Answer Additional Mark
number guidance
(iv) final answer of 80.5 with or without working (4) | allow ECF (4)
throughout
OR
total mass: 56 + 36.5 (=92.5) / 92.5 seen (1)
74.5 + 18 (=92.5) (1)
74.5 (= 0.8054) (1)
92.5
74.5 x 100 (=80.540) (1)
92.5
= 80.5 (1)
incorrect answer
with working to 1
decimal place (1)
50.0/100.0 does
not score MP4
Q37.
Question | Answer Additional guidance Mark
Number
2H* + 2el) 5 Ha/ allow use of = or =2 in place of - | (2)
2H* - Hz - 2el) (2) allow multiples
AO11

species in correct place as shown
above (1)

balancing of correct species in
correct place (1)

reject h2 / h, / H2 / H?

Q38.
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Question | Answer Additional guidance Mark
Number
2H* + 2el) 5 Ha/ allow use of = or =2 in place of - | (2)
2H* - Hz - 2el) (2) allow multiples
AO11
reject h2 / h, / H2 / H?
species in correct place as shown
above (1)
balancing of correct species in
correct place (1)
Q39.
Question | Answer Additional Mark
number guidance
(i) pH meter/ pH probe ignore data logger (1)
alone
reject litmus /
phenolphthalein /
universal indicator
solution / pH paper
Question | Answer Additional guidance | Mark
number
(ii) e increases pH (1) (4)

e until pH above 7 (1)
and an explanation linking

REACTION
¢ {magnesium hydroxide / base /
alkali / OH" ions} {reacts with /
neutralises} {the acid / the H™
ions}

IONS REMAINING
¢ so the hydrogen ions
concentration is reduced / all
hydrogen ions reacted / there is
an excess of hydroxide ions (1)

allow until pH = 7
ignore until neutral

ignore there is an
excess of magnesium
hydroxide

Q40.
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Question | Answer Additional Mark
number guidance
(i) pH meter/ pH probe ignore data logger (1)
alone
reject litmus /
phenolphthalein /
universal indicator
solution / pH paper
Question | Answer Additional guidance | Mark
number
(i) e increases pH (1) (4)
e until pH above 7 (1) allow until pH = 7
ignore until neutral
and an explanation linking
REACTION
e {magnesium hydroxide / base /
alkali / OH ions} {reacts with /
neutralises} {the acid / the H*
ions}
IONS REMAINING
e so the hydrogen ions ignore there is an
concentration is reduced / all excess of magnesium
hydrogen ions reacted / there is | hydroxide
an excess of hydroxide ions (1)
Q41.
Question | Answer Mark
Number
2H* + 2e > H2 (2)
correct species (1)
balancing of correct species (1)
(2)

Q42.
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Question | Answer Mark
Number
2H* + 2e > H2 (2)
correct species (1)
balancing of correct species (1)
(2)
Q43.
Question | Answer Additional guidance Mark
Number
pH {increases / goes up} by one / | ignore {increases / goes up} (1)
moves 1 closer to neutral alone AO11
Q44.
Question | Answer Additional guidance Mark
Number
pH {increases / goes up} by one / | ignore {increases / goes up} (1)
moves 1 closer to neutral alone AO11
Q45.
Question | Answer Mark
number
i (1)

Q46.
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Question | Answer Mark
number
An explanation that combines identification — application of
knowledge (1 mark) and reasoning/justification — application of
understanding (1 mark):
« Jand K are electrolytes (1)
* because their solutions conduct electricity and are
decomposed (1) (2)
Q47.
Question | Answer Mark
number
Any two of the following points.
For the acid, use the same:
* volume (1)
* concentration (1)
» temperature (1) (2)
Q48.
Question | Answer Mark
number
i 5
(i) (1)
Question | Answer Mark
number
(ii) C (1)
Q49.
Question | Answer Mark
number
salt soluble insoluble
ammonium chloride v
lithium sulfate v
magnesium carbonate v
* All three correct (2)
+ Any two correct (1) (2)
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Q50.
Question | Answer Mark
Number
D calcium carbonate (1)
(1)
Q51.
Question | Answer Mark
Number
An answer that combines knowledge (1 mark) and
understanding (2 marks) to provide a logical description
e use of a pH (probe and) meter / suitable universal indicator
paper (1)
e (after each addition of calcium oxide) stir (1)
e record pH after each addition (1)
(3)
Q52.
Question | Answer Mark
Number
H* + OH — H.0 (2)
left hand side (1)
right hand side (1)
(2)

Q53.
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Question | Answer Mark
Number
{sodium/ potassium / ammonium} carbonate (solution) /
any soluble sulfate (solution) / sulfuric acid
(1)
Q54.
Question | Answer Additional guidance Mark
Number
A description to include (3)

o filter (1)

and two in a logical order from

» crystallisation (1)

» heat solution (to concentrate)

(1)

e allow to cool (1)

e dry crystals between filter
papers (1)

if filtration not first stage,
ignore it and give maximum 2
marks

allow description of filtration
ignore filtration to obtain nickel
sulfate (crystals)

allow ‘leave until water
evaporates’ / use of water bath
/ evaporate {water/the
solution}

allow leave {until crystals form
/ for a few hours / in a warm
place / on a window sill}

allow ‘dry crystals in (warm)
oven’

if alternative methods of
making nickel sulfate solution
described, max 1 mark from
last four marking points

AO 22

Q55.
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Question | Answer Additional guidance Mark
Number
A description to include (3)

o filter (1)

and two in a logical order from

» crystallisation (1)

e heat solution (to concentrate)

(1)

e allow to cool (1)

e dry crystals between filter
papers (1)

if filtration not first stage,
ignore it and give maximum 2
marks

allow description of filtration
ignore filtration to obtain nickel
sulfate (crystals)

allow ‘leave until water
evaporates’ / use of water bath
/ evaporate {water/the
solution}

allow leave {until crystals form
/ for a few hours / in a warm
place / on a window sill}

allow ‘dry crystals in (warm)
oven’

if alternative methods of
making nickel sulfate solution
described, max 1 mark from
last four marking points

AO 22

Q56.
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Question
Number

Indicative content

Answers will be credited according to candidate's deployment of knowledge
and understanding of the material in relation to the qualities and skills
outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not
required to include all the material which is indicated as relevant. Additional
content included in the response must be scientific and relevant.

AO2 (3 marks)
» suitable acid: sulfuric acid
* suitable substance : magnesium oxide / magnesium carbonate /
magnesium hydroxide / magnesium
* equation for reaction:
MgO + H,SO; — MgSO; + H,0/
Mg(OH), + H,SO; — MgSO0.; + 2H,0/
MgCO3 + H,SO4 — MgSO4 + H,O + COy/
Mg + HS0; — MgSO4 + H>

AO3 (3 marks)

* add solid to warmed acid until in excess solid remains (oxide and
hydroxide) / add solid a little at a time until no more bubbles
(carbonate/metal)

» filter off the excess solid, pour remaining solution into an evaporating
basin

* {heat solution / leave the water to evaporate}

* until pure salt crystals form and then dry salt crystals with absorbent
paper/leave to dry.
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Level Mark | Descriptor
0 No rewardable material.

Level 1 1-2 * The plan attempts to link and apply knowledge and understanding
of scientific enquiry, techniques and procedures, flawed or
simplistic connections made between elements in the context of
the question. (AO2)

* Analyses the scientific information but understanding and
connections are flawed. An incomplete plan that provides limited
synthesis of understanding. (AO3)

Level 2 3-4 * The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific enquiry,
techniques and procedures, some logical connections made
between elements in the context of the question. (AO2)

* Analyses the scientific information and provides some logical
connections between scientific enquiry, techniques and
procedures. A partially completed plan that synthesises mostly
relevant understanding, but not entirely coherently. (AO3)

Level 3 5-6 * The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific enquiry,
techniques and procedures, logical connections made between
elements in the context of the question. (AO2)

* Analyses the scientific information and provide logical connections
between scientific concepts throughout. A well-developed plan
that synthesises relevant understanding coherently. (AO3)

Q57.
Question | Answer Mark
number
I (1)
Question | Answer Mark
number
Ay & (1)
Q58.
Question | Answer Mark
Number

(i)

chlorine (1)

(1)
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Question | Answer Mark
Number
(i) A description to include
e lighted splint / ignite gas (1)
e gas burns / (squeaky) pop (if air is present) (1)
(2)
Q59.
Question | Answer Additional Guidance Mark
number
(i) use pH meter/ pH probe (1) allow pH paper / Universal indicator | (1)
reject other named indicators / ‘just
‘indicator’
Question | Answer Mark
number
(ii) | D ten times higher (1)
A is incorrect because a pH difference in 1 reflects a 10 fold difference in [H*]
B is incorrect because a pH difference in 1 reflects a 10 fold difference in [H*]
C is incorrect because a lower pH means a higher [H*]

Q60.
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Question | Answer Additional guidance Mark
number
(i) | neutralisation allow exothermic (1)
OR
exothermic
Question | Answer Mark
number
(ii) | D ammonium nitrate is the only correct answer (1)
A is incorrect because the cation is ammonium and the anion is nitrate
B is incorrect because the cation is ammonium
C is incorrect because anion is nitrate
Q61.
Question | Answer Additional guidance Mark
number
Any TWO from (2)
e no more bubbles / fizzing (1) ignore references to pH

e no further change in colour (1)

e {solid / copper carbonate} remains | allow cloudy/opaque liquid
at bottom of flask / no more {solid /
copper carbonate} dissolves (1) ignore no more copper

carbonate will react

Q62.
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Question | Answer Additional guidance Mark
number
Any TWO from (2)
e no more bubbles / fizzing (1) ignore references to pH
e no further change in colour (1)
e {solid / copper carbonate} remains | allow cloudy/opaque liquid
at bottom of flask / no more {solid / | ignore no more copper
copper carbonate} dissolves (1) carbonate will react
Q63.
Question | Answer Additional Guidance Mark
number
(i) use pH meter/ pH probe (1) allow pH paper / Universal indicator (1)
reject other named indicators / ‘just
‘indicator”
Question | Answer Mark
number
(ii) D ten times higher (1)
A is incorrect because a pH difference in 1 reflects a 10 fold difference in [H*]
B is incorrect because a pH difference in 1 reflects a 10 fold difference in [H*]
C is incorrect because a lower pH means a higher [H™]

Q64.
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Question | Answer Additional guidance Mark
number
(i) (squeaky) pop / gas burns / allow explosion / bang / flame / fire / energy (1)
water forms released
ignore reaction occurs / ignites / set alight
ignore references to splints (glowing or lit)
(ii) A description to include (2)
e volumes going up: allow hydrogen goes up by 4 (cm?) each time /
(oxygen/ hydrogen/ gas) by 2 cm?® per minute / equivalent for oxygen for
increase (with time) / MP1
volume (directly)
proportional to time (1)
e quantitative comparing explicit reference needed to a ratio and not just
hydrogen and oxygen: quoting 2 figures
(volume of) hydrogen
double (volume of) oxygen
/ ORA [ 2:1 ratio (1) allow amount in place of volume throughout
twice as much hydrogen produced as oxygen (1)
rate of hydrogen production double that of
oxygen (2)
Q65.
Question | Answer Additional guidance Mark
number
(i) (squeaky) pop / gas burns / water forms | allow explosion / bang / flame / fire / (1)

energy released

ignore reaction occurs / ignites / set
alight

it)

ignore references to splints (glowing or
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Question | Answer Mark
number
(ii) A description to include (2)
» volumes going up: allow hydrogen goes up by 4 (cm?) each
(oxygen/ hydrogen/ gas) increase | time / by 2 cm?® per minute / equivalent
(with time) / volume (directly) for oxygen for MP1
proportional to time (1)
e guantitative comparing hydrogen | explicit reference needed to a ratio and
and oxygen: not just quoting 2 figures
(volume of) hydrogen double
(volume of) oxygen / ORA / 2:1
ratio (1) allow amount in place of volume
throughout
allow twice as much hydrogen produced
as oxygen (1)
allow rate of hydrogen production double
that of oxygen (2)
Q66.
Question | Answer Mark
number
(i) An explanation that makes reference to: identification -
knowledge (1 mark) and reasoning /justification - knowledge (1
mark):
* a strong acid is completely ionised in solution/exists
completely as ions (1)
« but a weak acid is only partly ionised/exists mainly as
molecules with very few ions present (1) (2)
Question | Answer Mark
number
(ii) hydroxide ions react with hydrogen ions and reduce the hydrogen
ion concentration therefore increase pH (1) (1)

Q67.
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Question | Answer Mark
Number
{sodium/ potassium / ammonium} carbonate (solution) /
any soluble sulfate (solution) / sulfuric acid
(1)
Q68.
Question | Answer Additional guidance Mark
Number
(i) A description including (2)
e apply lighted splint (1) allow flame / ignite gas / fire AD22
ignore ‘squeaky pop test’ /
glowing splint
* (squeaky) pop (1)
second mark is dependent on
first
Question | Answer Mark
Number
(ii) | An explanation linking (2)
e loss of electron(s) (1) allow gains two electrons for 1 AO11

e two electrons (1)

mark

zero marks overall if sharing of
electrons / gain or loss of
protons / positive electrons

marks can be awarded for
suitably drawn diagram / half
equation

Q69.
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Question | Answer Additional guidance Mark
Number
(i) A description including (2)
e apply lighted splint (1) allow flame / ignite gas / fire AO 22
ignore ‘squeaky pop test’ /
glowing splint
» (squeaky) pop (1)
second mark is dependent on
first
Question | Answer Mark
Number
(it) | An explanation linking (2)
e loss of electron(s) (1) allow gains two electrons for 1 AO11

e two electrons (1)

mark

zero marks overall if sharing of
electrons / gain or loss of
protons / positive electrons

marks can be awarded for
suitably drawn diagram / half
equation

Q70.
Question | Answer Mark
Number
An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application of
understanding (1 mark)
e acid is diluted 10 times (1)
e causes increase in pH by 1 / pH of diluted solution is 2 (1)
(2)

Q71.
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Question Answer Acceptable answers Mark
Number

(i) A description linking (2)
e Dpipette (1) ignore burette etc for 1% mpt
e one practical point eg draw | if using measuring cylinder/
liquid up to line/ use burette allow suitable practical
pipette filler/ rinse first / point eg read at eye level/ add
read at eye level (1) dropwise from burette near 25
cm? (1)
ignore as 2" point: transfer
liquid to flask / safety
precautions
Question Answer Acceptable answers Mark
Number
(ii) D 25.20 cm?® (1)
Q72.
Question Answer Acceptable answers Mark
Number
(i) A description linking (2)
e pipette (1) ignore burette etc for 15 mpt
e one practical point eg draw | if using measuring cylinder/
liquid up to line/ use burette allow suitable practical
pipette filler/ rinse first / point eg read at eye level/ add
read at eye level (1) dropwise from burette near 25
cm? (1)
ignore as 2" point: transfer
liquid to flask / safety
precautions
Question Answer Acceptable answers Mark
Number
(ii) D 25.20 cm?® (1)

Q73.



Science

With Saul
Edexcel GCSE Chemistry Pdp2822 Exam Tutoring & Exam Prep
Question | Answer Mark
Number
An explanation that combines identification - application of
know/ledge (2 marks) and reasoning/justification - application
of understanding (2 marks)
e hydrochloric acid is (almost) fully dissociated into ions (1)
ethanoic acid is only slightly dissociated into ions (1)
but the concentration of acid in the hydrochloric acid is
lovrer (1)
¢ so the concentration of hydrogen ions in the hydrochloric
acid is lower (1)
(4)
Q74.
Question | Answer Mark
Number
An explanation that combines identification via a judgment
(1 mark) to reach a conclusion via justification/reasoning
(1 mark)
e solution is alkaline (1)
e excess hydroxide ions are present / sodium and hydroxide
ions in solution / sodium hydroxide solution formed (1)
(2)
Q75.
Question | Answer Mark
Number
An explanation that combines identification - application of
know/ledge (1 mark) and reasoning/justification - application of
understanding (1 mark):
¢ sodium and chloride ions present (1)
¢ these ions can move (in solution) (1)
(2)

Q76.
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Question | Answer Additional guidance Mark
number
CaCO; + 2HCI — CaCl; + H,0
+ CO;
* all formulae on correct side (2)
« balancing (1) Allow 3/4 formulae (1)
3)
Q77.
Question | Answer Mark
number
ZnO + 2HNO; — Zn(NO3)2 + 2H,0
* zinc nitrate formula (1)
» full, balanced equation (1) (2)
Q78.
Question | Answer Mark
number
Cu’* + 2¢" = Cu
« all species (1)
+ balancing (1) (2)

Q79.
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Question | Answer Additional guidance Mark
number
Zn** + 2el) — Zn | if not fully correct, allow 1 for (2)
(2) Zn** + (any number) et — (anything)
allow ZN, zn
allow multiples
reverse reaction scores (0)
ignore state symbols
Zn** — Zn - 2eb) (0)
Q80.
Question | Answer Additional guidance Mark
number
Zn** + 2e) — 7Zn (2) if not fully correct, allow 1 for (2)
Zn** + (any number) et
— (anything)
allow ZN, zn
allow multiples
reverse reaction scores (0)
ignore state symbols
Zn** — 7Zn - 2eY (0)
Q81.
Question | Answer Additional guidance | Mark
number

MgO + 2H™ — Mg?*+ H20

LHS (1)
RHS (1)
balancing of correct formulae (1)

allow two marks for (3)
0% + 2H* > H20

Q82.
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Question | Answer Additional guidance | Mark
number
MgO + 2H® — Mg**+ H.0 allow two marks for (3)
0* + 2H* - H20
LHS (1)
RHS (1)
balancing of correct formulae (1)
Q83.
Question | Answer Mark
Number

H* + OH — H.0 ()

left hand side (1)
right hand side (1)

(2)
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Mark Scheme
Q1.
Answer Acceptable Mark
answers
yellow / orange /red | Combinations of
(1) yellow/orange/red
pink (1)
Q2.
Answer Acceptable Mark
answers
yellow / orange /red | Combinations of
Q) yellow/orange/red
pink (1)
Q3.
Question Answer Mark
Number
(i) hydrochloric acid
(1)
Question Answer Mark
Number
(ii) C pink-red
(1)

Q4.
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Question | Answer Mark
Number
Any two linked explanations (4)
Any two suitable precautions to make use of pipette or burette as AO12
accurate as possible or to carry out the titration as accurate as
possible (1)
linked explanation (1)
e.g.
read bottom of the meniscus on the burette/pipette scale / read
burette/pipette at eye-level (1)
to obtain accurate volume of sodium hydroxide solution / sulfuric acid
added (1)
add {solution from burette / alkali} one drop at a time near end point
(1)
to identify exactly when colour change of indicator takes place (1)
use a white tile (1)
to make it easier to see exactly when colour change of indicator takes
place (1)
make sure no air bubbles in burette or pipette when measuring
volumes (1)
so exact volumes are recorded (1)
continually swirl flask (1)
to ensure complete mixing of acid with alkali (1)
wash inside of conical flask with a little deionised/distilled water (1)
to wash reactants into reaction mixture (1)
wash burette / pipette with appropriate solution before titration (1)
to ensure burette / pipette is not contaminated (1)
do not award marks for concordancy / reliability / changes of indicator
Q5S.
Question | Answer Mark
number
(a) any one precaution from:

* wear gloves to prevent contact with skin/safety (1)

*« spectacles to prevent contact with eyes (1) (1)




Science

With Saul
Edexcel GCSE Chemistry Pdp2822 Exam Tutoring & Exam Prep
Question | Answer Additional guidance Mark
number
(b) 1000 cm? contain 4.3 x 1000 (1) | Award full marks for correct
250 numerical answer without
1 dm? contains 17.1 (gdm™?) (1) | working.
(2)
Question | Answer Additional guidance Mark
number
(c) 2NaOH + H,;S0; — Na,SOs + 2H,0 | Do not award 2 if incorrect
* correct formulae (1) balancing added.
 balancing (1) (2)
Question | Answer Mark
number
(d) « {titration 1/27 cm’} should not be used because burette
readings {not precise/not accurate/not read to 2 d.p.} (1)
« {titration 4/25.80 cm®} should not be used because volume
of used (25.80 cm?) not concordant with other two (1) (2)
Q6.
Question | Answer Additional guidance Mark
number
(i) ACID (2)

use measuring cylinder / pipette / burette (1)

BASE
balance / scales / weigh out amount (1)

must name apparatus
ignore weigh the liquid

use measured amount in g /
specific mass given [from 0.1 to

10q]
allow weight for mass

allow use portion of known mass /

neutralised} (1)

* {concentration falls/ fewer} H* /
{concentration rises/ more} OH" (1)

H*+ OH™ H,0 (1) for MP1

(ii) START colourless (1)
both START and END required
END pink / magenta for mark
ignore clear
(iii) | An explanation linking (2)
¢ {hydrogen ions/ H*} {reacted / allow
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Q7.
Question | Answer Additional guidance Mark
number
(i) ACID (2)
use measuring cylinder / pipette / must name apparatus
burette (1) ignore weigh the liquid
BASE allow use portion of known mass / use
balance / scales / weigh out amount measured amount in g / specific mass
(1) given [from 0.1 to 10g]
allow weight for mass
Question | Answer Additional guidance Mark
number
(ii) | START colourless ignore clear (1)
END pink / magenta
Question | Answer Additional guidance Mark
number
(iii) | An explanation linking (2)
e {hydrogen ions/ H*} {reacted / allow
neutralised} (1) H*+ OHF — H:0 for MP1
e {concentration falls/ fewer} H* /
{concentration rises/ more} OH" (1)

Q8.
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Question | Answer Additional guidance Mark
number

(i) An explanation linking (2)
» stainless steel resistant to
{corrosion/ rusting/ oxidation} /
corrosion rate slower / does not
react with {air/oxygen} and water
Ignore iron corrodes but ALLOW iron
« neither rod would rust/ react (in a | corrodes faster than stainless steel /
few days) / there would be no iron rusts but stainless steel does not
{rusting / reaction}/ no change (1)
would occur / it would take a long
time for any result (1)
(ii) measuring cylinder accurate enough / allow exact/ precise for accurate (1)
accuracy of pipette not needed / no need | allow pipettes only used for accurate/
to be (more) accurate / the volume of precise/ exact volumes
water is not critical
(iii) | An explanation linking (2)
* (A) the magnesium has MP1 describes reaction that occurs
{corroded/ reacted/ oxidised} /
(B) {rusting / corrosion /
oxidation} has occurred (1) MP2 reason — ignore ‘sacrificial
protection’ etc.
* because magnesium is more
reactive than iron / (magnesium
has reacted) instead of the iron
(1)

Q0o.

Question Answer Acceptable answers Mark
Number
(a) H2 + Cl2 —» 2HCI In M1 do not allow incorrect use | (2)

M1 correct formulae on LHS and
RHS (1)

M2 correctly balanced (1)

of upper/lower case/subscripts
but M2 can be awarded for
correct balancing

dependent on M1 being awarded
(but note special case above)

accept multiples
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Question Answer Acceptable answers Mark
Number
(b) M1 shared pair of electrons Accept all permutations of dots (2)
between one H and one Cl (1) and crosses for electrons
If any indication of ionic bonding
including charges 0/2
symbols not required
ignore incorrect symbols eg C/CL
M2 remaining outer electrons M2 dependent on M1
correct (1) electrons do not need to be in
pairs
ignore inner shells
electrons can be on/in ring or no
ring
Q10.
Question | Answer Mark
Number
An answer that combines knowledge (1 mark) and
understanding (2 marks) to provide a logical description
e use of a pH (probe and) meter / suitable universal indicator
paper (1)
(after each addition of calcium oxide) stir (1)
e record pH after each addition (1)
(3)
Q11.
Question | Answer Additional Mark
Number guidance
23.65 with or without working (2)
scores 2
AO 3 2a
OR AO 3 2b

23.60+23.70 (1)
2 allow 1 mark for all 3
averaged (24.35)

= 23.65 (1)
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Q12.
Question | Answer Mark
Number
from pink / red to orange / yellow (1)
AD12
Q13.
Question | Indicative content Mark
number
. Answers will be credited according to candidate’s deployment of knowledge and EXP
understanding of the material in relation to the qualities and skills outlined in the (6)

generic mark scheme.

The indicative content below is not prescriptive and candidates are not required
to include all the material which is indicated as relevant. Additional content
included in the response must be scientific and relevant.

AO1 (3 marks) AO2 (3 marks)

pipette to measure out the ammonia solution (25 cm?)
into a suitable container, e.g. conical flask

add few drops of methyl orange indicator

put flask on a white tile

fill burette with sulfuric acid solution

read level of liquid in burette

add acid from the burette

swirl flask gently / mix

add drop-wise near end-point

until {indicator just changes colour}

read level on burette

repeat experiment until concordant results owtte

mix the same volumes of sulfuric acid and ammonia solution (determined from
the titration experiment)

but leaving out the indicator/methyl orange

pour solution into an evaporating dish

heat the solution to point of crystallisation

leave to cool

filter off crystals

leave to dry
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Level

Mark

Descriptor

0

No awardable content

Level 1

1-2

Demonstrates elements of chemical understanding, some of which is inaccurate.
Understanding of scientific ideas lacks detail. (AO1)

The explanation attempts to link and apply knowledge and understanding of
scientific ideas, flawed or simplistic connactions made between elements in the
context of the question. (AO2)

Level 2

Demonstrates chemical understanding, which is mostly relevant but may include
some inaccuracies. Understanding of scientific ideas is not fully detailed and/or
developed. (AC1)

The explanation is mostly supported through linkage and application of knowledge
and understanding of scientific ideas, some logical connections made between
elements in the context of the question. (A02)

Level 3

5-6

Demonstrates accurate and relevant chemical understanding throughout.
Understanding of the scientific ideas is detailed and fully developed. {AO1)

The explanation is supported throughout by linkage and application of knowledge
and understanding of scientific ideas, logical connections made between elements
in the context of the question. (AD2)
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