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[bookmark: _Toc96543258]General guidance to Topic Tests
Context 
· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates. 
Purpose 
· The purpose of this resource is to provide qualification-specific sets/groups of questions covering the knowledge, skills and understanding relevant to this Pearson qualification.  
· This document should be used in conjunction with the advance information for the subject as well as general marking guidance for the qualification (available in published mark schemes).


[bookmark: _Toc96543259]Revise Revision Guide content coverage

The questions in this topic test have been taken from past papers, and have been selected as they cover the same topics as the GCSE advance information for summer 2022. 

The focus of content in this topic test can be found in the Pearson Revise Edexcel GCSE (9-1) Combined Science Higher Revision Guide.

Free access to this Revise Guide is available for front of class use, to support your students’ revision. 

	Topic 
	Revision Guide page reference 

	Topic 1: Key concepts in chemistry 
	87-111 

	Topic 2: States of matter and mixtures 
	112-119

	Topic 3: Chemical changes 
	120-131 

	Topic 4: Extracting metals and equilibria 
	132-142 

	Topic 6: Groups of the periodic table 
	143-148 

	Topic 7: Rates of reaction and energy changes 
	149-154 

	Topic 8: Fuels and Earth science 
	155-165 




Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification. 
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5 Covalent substances can be simple molecular covalent or giant covalent.
(@) (i) Ammoniais a simple molecular, covalent substance.

Which is the most likely set of properties for ammonia?

melting point boiling point ability to conduct
in °C in °C electricity in liquid state
A 1713 2950 does not conduct
B -78 -33 does not conduct
0c -39 357 conducts
0D 801 1413 conducts

(i) Ammonia, NH;, is made by reacting nitrogen with hydrogen.

Write the balanced equation for this reaction.

(b) Oxygen, O,, is also a simple molecular, covalent substance.

Draw a dot and cross diagram for the molecule of oxygen.
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*(c) Figure 5 shows the arrangement of carbon atoms in diamond, graphene and a

fullerene (C,).

diamond

graphene

a fullerene, Cy,

Consider these three substances.

Figure 5

Explain, in terms of their structures and bonding, their relative melting points,
strengths and abilities to conduct electricity.





image5.png




image6.png
(i) Complete the diagram below to show how the student could add to the
apparatus to measure the volume of gas produced in the two minutes.

[o® o°

(b) When iron reacts with copper sulfate solution, solid copper is formed.
Two possible equations for this reaction are

A CuSO,+ Fe— Cu + FeSO,
B 3CuSO, + 2Fe — 3Cu + Fe,(SO,),

It was found that 10.00 g of iron powder reacted with excess copper sulfate
solution to produce 11.34 g of copper.

Carry out a calculation to decide which equation, A or B, represents the reaction
taking place.
(relative atomic masses: Fe = 56.0, Cu = 63.5)
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(c) Acid solutions contain hydrogen ions.

Aluminium reacts \évith dilute hydrochloric acid to form a solution containing
aluminium ions, Al*".

Complete the balanced ionic equation for this reaction.

3
+ H — AT+

(d) The hydrogen ion concentration in a solution is decreased by a factor of 10.

State how the pH of this solution changes.

(e) Calculate the mass, in g, of a hydrogen atom, using the data below.
(relative atomic mass: H = 1.00;
Avogadro constant = 6.02 x 10%)

mass of hydrogen atom =
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3 Lithium, sodium and potassium are reactive metals in group 1 of the periodic table.

(@) Sodium metal tarnishes in air to form a layer of sodium oxide on its surface.
0.92 g of sodium combined with 0.32g of oxygen in this oxide.

Calculate the empirical formula of this sodium oxide.
(relative atomic masses: O =16, Na =23)

You must show your working.

empirical formula of sodium oxide =
(b) Sodium reacts with water to form sodium hydroxide solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state
symbols for each substance.

Na( ) + 2H,0( ) —> NaOH( )+ Hyl )

(c) In an experiment equal-sized pieces of lithium, sodium and potassium are added
to separate samples of water.

A flame is produced only with potassium because potassium

[l A isthe softest metal
[J B has the lowest melting point
[ € isthe most reactive

[J D istheonly flammable metal
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(ii) Atangent has been drawn to the line on the graph in Figure 7.

Calculate the rate of reaction at this point.

rate of reaction =

(iii) On the graph in Figure 7, draw the line you would expect to obtain if the
magnesium ribbon in this experiment was replaced with an equal mass of
powdered magnesium. All other conditions are kept the same.

{(b) The balanced equation for this reaction is

Mg + 2HCl - MgCl, + H,

(i) In another experiment, 0.1 moles of hydrochloric acid, HCl, were reacted with
0.1g of magnesium ribbon.

Calculate the number of moles of magnesium, Mg, in the 0.1g sample of
magnesium ribbon.
(relative atomic mass: Mg = 24)

number of moles =

(ii) In a further experiment, 0.5 mol of hydrochloric acid, HCl, were mixed with
0.5 mol of magnesium, Mg.

Use the equation to show that, in this experiment, the magnesium is in excess.
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(i) All atoms of element E in this sample contain
[0 A 5 protons

1 B 5 neutrons

0 € 6 protons

[0 D 6 neutrons

(c) Element X has an atomic number of 18.

State the electronic configuration of an atom of element X.

(d) In an experiment, 3.5 g of element A reacted with 4.0g of element G to form
a compound.

Calculate the empirical formula of this compound.
(relative atomic masses: A =7, G = 16)

You must show your working.

empirical formula of this compound =.
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(b) Molten lead bromide is electrolysed.

The products of this electrolysis are

[] A hydrogen and bromine
1 B hydrogen and oxygen
[0 C lead and bromine

[]1 D lead and oxygen

(c) Calcium nitrate and calcium carbonate are both ionic compounds.

Calcium nitrate mixed with water behaves as an electrolyte.
Calcium carbonate mixed with water does not behave as an electrolyte.

Explain, in terms of solubility and movement of ions, this difference in behaviour.

(d) When molten zinc chloride is electrolysed, zinc ions, Zn™", form zinc atoms.

Write the half equation for this reaction.
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(c) Calculate the number of atoms combined in one mole of copper iodide, Cul..
(Avogadro constant = 6.02 x 10”)
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(c) The copper sulfate solution used has a concentration of 15.95gdm™.

Calculate the number of moles of copper sulfate, CuSO,, in 50.00 cm® of this solution.
(relative atomic masses: O = 16, S = 32, Cu = 63.5)

number of moles of copper sulfate= ... .. mol

(d) In another experiment, 0.043 mol of copper sulfate, CuSO,, is used.

Calculate, to one decimal place, the minimum mass of zinc that must be added to
react with all the copper sulfate.
(relative atomic mass: Zn = 65)
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(c) Figure 2 shows the formulae of a molecule of butane and of a molecule of pentane.
Butane and pentane are neighbouring members of the same homologous series.

HHHH HHHHH
TS0 ST 0 I S
Yo W
butane pentane
Figure 2

(i) Explain, using these formulae, why butane and pentane are neighbouring
members of the same homologous series.

(ii) Butane has the formula C,H,,.
Calculate the mass of carbon in 1009 of butane.
Give your answer to three significant figures.

(relative atomic masses: H = 1.00, C = 12.0;
relative formula mass: C,H;, = 58.0)

You must show your working.
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2 (a) An aluminium atom has the atomic number 13 and the mass number 27.

Which row shows the numbers of subatomic particles present in an
aluminium ion, AI*?

protons neutrons electrons

A 13 14 13
O B 13 14 10
N 14 13 10
0D 14 13 17

(b) Magnesium burns in excess oxygen to form magnesium oxide.
The balanced equation for this reaction is

2Mg + O, —» 2MgO
Starting with 1.35g of magnesium, calculate the maximum mass of

magnesium oxide that could be formed in this reaction.
(relative atomic masses: O = 16.0, Mg = 24.0)

You must show your working.

mass of magnesium oxide = ... g

(¢) Chlorine reacts with hydrogen to form hydrogen chloride.

Write the balanced equation for this reaction.
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(b) Carbon dioxide is a simple molecular, covalent compound.
It has a low boiling point of -78.5°C.

Explain why carbon dioxide has a low boiling point.

(c) Calculate the number of molecules in 0.11 g of carbon dioxide.
Give your answer to two significant figures.

(relative formula mass : CO, = 44
Avogadro constant = 6.02 x 10%)

number of molecules = ...
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(b) The sodium sulfate solution was made by dissolving 28.4 g of sodium sulfate in
water to make 250 cm’ of solution.

Calculate the concentration of this solution in gdm™.

Give your answer to three significant figures.

CONCENTratioN = .. gdm
(c) The ions present in sodium sulfate are

sodium Na*
sulfate SO~

Write the formula of sodium sulfate using this information.
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2 The word equation for the reaction between copper carbonate and dilute sulfuric acid is

copper sulfuric copper  carbon

) 70+ water
carbonate acid sulfate  dioxide

(@) (i) Complete the balanced equation for this reaction.

CUCO; + e = .+ CO, + H,0

(i) Calculate the relative formula mass of copper carbonate, CuCO;.
(relative atomic masses: C=12.0, 0 = 16.0, Cu = 63.5)

relative formula mass of CUCO; = ...

(iii) What is the chemical test to show that a gas is carbon dioxide?

[1 A bubble the gas through limewater, limewater turns cloudy

[0 B putdamp blue litmus paper in the gas, litmus paper turns red
[ € puta lighted splint into the gas, the splint is extinguished

[0 D measure the pH of the gas, pH=4
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(c) 2.24g of iron combines with 0.96 g of oxygen to form an oxide of iron.

Determine the formula of this oxide of iron and use it to complete the
balanced equation.

(relative atomic masses: Fe = 56.0, O = 16.0)

You must show your working.

Fe+ .
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5 The first four elements in group 1 are lithium, sodium, potassium and rubidium.

(@) Rubidium reacts with water to form rubidium hydroxide and hydrogen.
2Rb(s) + 2H,0(l) — 2RbOH(aq) + H,(g)

(i) Predict what you would see when a small piece of rubidium is placed in a
large volume of water.

(i) Why is rubidium more reactive than potassium?

the metallic bonds in rubidium are weaker than those in potassium
rubidium is a softer metal than potassium

the outer electron of a rubidium atom is further from the nucleus than potassium’s

0 I O R O
O N o »

rubidium has a more exothermic reaction with water than potassium does

(i) 8.5 g of rubidium are reacted completely with water.

The reaction makes a solution of rubidium hydroxide.
The volume of this solution is 2.5dm?3.

Calculate the concentration of the rubidium hydroxide solution in gdm=3.

(relative atomic mass: Rb = 85; relative formula mass: RoOH = 102)
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1 The scientist John Dalton lived over 200 years ago.
(a) John Dalton suggested an early model of atoms.
When Dalton first described atoms he said that

« all elements are made of atoms
+ atoms are not formed of any smaller particles

« all atoms of the same element are identical.

Give two differences between Dalton’s model of atoms and today’s model of atoms.

(b) Dalton also investigated different gases.
One of the gases that Dalton investigated was ethene,

The structure of one molecule of ethene is shown in Figure 1.

H H
N /
C—
/
H H
Figure 1

Give the molecular formula and the empirical formula of ethene.

molecular formula ...

empirical formula
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(c) When chloride ions are added to a pale blue solution containing copper ions, the
mixture turns yellow.,

This is a reversible reaction.

pale blue solution + chloride ions = yellow solution + water

What effect does the removal of chloride ions have on the colour of the yellow mixture?

[0 A doesnot change colour
] B turnsblue

] € turns colourless
0 D

turns darker yellow

(d) Hydrated copper sulfate has the formula CuSO,.5H,0.
The formula tells us that each mole of copper sulfate contains 5 moles of water.

A sample of CuSO,.5H,0 was heated gently until all the water was removed to
form anhydrous copper sulfate, CuSO,.

CuS0O,.5H,0 — CuSO, + 5H,0
The mass of water formed was 4.5 9.
Calculate the mass of hydrated copper sulfate that was heated.

(relative atomic masses: H= 1.0, 0 = 16.0;
relative formula mass: CuSO,.5H,0 = 249.5)

mass of CuS0,.5H,0 = ..
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(d) In another stage, the pure titanium chloride, TiCl,, is reacted with 500 moles of
magnesium, an excess.

TiCl, + 2Mg — Ti + 2MgCl,
(i) Calculate the number of moles in 45000 grams of titanium chloride.

(relative atomic masses: Cl = 35.5, Ti = 48.0)

number of moles titanium chloride =

(ii) Show that the 500 moles of magnesium added is an excess.

(e) After this reaction, there is a mixture of the solids magnesium, titanium and
magnesium chloride.

Titanium does not react with dilute hydrochloric acid.

Suggest a simple method to separate titanium from the mixture.
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1 (a) The concentration of a solution can be calculated using the equation

. . mass of solid
concentration of solution =

volume of solution

A student dissolved 9.25 g of ammonium chloride in water and made up the
solution to a volume of 200 cm?®.

Use the equation to calculate the concentration of this solution in gdm™,

concentration = ...

(b) Dissolving ammonium chloride in water is an endothermic process.
Figure 1 shows part of the reaction profile for this process.

A
heat energy

ammonium chloride solution

ammonium chloride + water

»

progress of reaction
Figure 1

(i) Explain how Figure 1 shows that dissolving ammonium chloride in water is an
endothermic process.
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5 This question is about some of the elements in group 7 of the periodic table.

(a) Which row in the table correctly shows the colours and physical states of the
elements at room temperature?

oo oo

A
B
C
D

iodine: purple gas
chlorine: pale green gas
bromine: red-brown liquid

iodine: dark grey solid

bromine: yellow liquid
iodine: brown solid
chlorine: yellow liquid

bromine: red-brown liquid

{b) The compound phosphorus oxychloride has the formula POCL,.

Calculate the percentage by mass of chlorine in phosphorus oxychloride.

(relative atomic masses: O = 16.0, P = 31.0, Cl = 35.5)

percentage by mass of chlorine = ...

(c) When iron reacts with chlorine, iron chloride is formed.

Two possible equations for this reaction are

A Fe + Cl, — FeCl,

B 2Fe + 3CL, —» 2FeCl,

In an experiment, 8.40 g iron reacts with chlorine to form 19.05 g iron chloride.

Show, using a calculation, which reaction, A or B, is taking place.

You must show your working.

(relative atomic masses: Cl = 35.5, Fe = 56.0)
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Question | Answer Mark
Number
5(a)(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
Question | Answer Additional guidance Mark
Number
5(a)(ii) | N> + 3H. — 2NHs; (2) accept multiples (2)
allow = or = in place of >
ignore state symbols even if AO21
left hand side formulae (1) incorrect
balancing of correct formulae (1) | do not allow N2, n2, etc
Question | Answer Additional guidance Mark
Number
5(b) X double bond (1) (2)
/ rest of molecule (1)
o) (dependent on correct double AO 1
( bond) 1

ignore atomic symbol
2
) allow all x or ®

ignore inner shells of electrons
even if incorrect
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Question | Indicative content Mark

Number

5(c) 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.

¢ 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

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

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

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

e hence delocalised electrons

¢ graphene conducts electricity

o fullerene only conducts electricity across the surface of the
molecule

e no/little movement of electrons between molecules

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

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)

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

Level 2 | 3-4 o 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)
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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)
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Question | Answer Additional guidance Mark
Number
6(a)(i) PR QS (2) two in correct order (1) (2)
AO 3 2a
AO 3 2b
Question | Answer Mark
Number
6(a)(ii) | A workable diagram showing a (2)
method to measure the volume of | if diagram is not workable (e.g.
the gas no bung at top of test tube), AO 3 3a
max 1 mark AO 3 3b
e delivery tube between test- allow connection shown as
tube and (1)
if collection vessel not labelled,
e gas syringe / (graduated tube graduations must be shown for
/ inverted burette / measuring the second mark
cylinder) over water bath (1)
Question | Answer Additional guidance Mark
Number
6(b) 2)
iron 10.00 = 0.179 /0.18/ allow max 1 mark for
0.2 and Fe: 56 =25.6 AO 3 2a
56 10.00 AO 3 2b
copper 11.34 =0.179 /0.18/ Cu: 63.5 =56
0.2 (1) 11.34 so reaction A
63.5
other methods of calculation
(ratio 1:1) so reaction A (1) include
10.00 g Fe forms 10.00 x 63.5
(1) g copper
56
=11.34g
copper
so reaction A (1)
second mark dependent on first
Question | Answer Additional guidance Mark
Number
6(c) 280 + 6 > 2 ¥ Aland Hz (1) [©)
3H2 (2) balancing of correct species (1) AO21
allow multiples
Question | Answer Additional guidance Mark
Number
6(d) pH {increases / goes up} by one / | ignore {increases / goes up} (1)
moves 1 closer to neutral alone AO11
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Question | Answer Additional guidance Mark
Number
6(e) 1 mol of hydrogen atoms = a correct answer alone (3) (3)
mass of 1.00 g = 6.02 x 10?3
atoms if 1 x 6.02 x 10% is followed by AO21

6.02 x 10%°* H atoms has mass =
1.00 g (1)

mass of 1 H atom = 1.00
(1)
6.02 x 1073
= 1.66x 1024

(9) (1)

atoms or particles, then award 1%t
marking point

on answer line
3.32x 10 (g) (2)

ignore sig figs except for one
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Question | Answer Additional guidance Mark
Number
3(a) Na : (o} formula alone scores 0 (3)
AO21
0.92 : 0.32 (1)
23 16
0.04 : 0.02 2" MP is either for working out correct number of moles
OR 2 : 1 (1) OR for finding the correct ratio by dividing by the smaller
number from an incorrect first step
(empirical formula from ratio) Na.O (1) 3 MP is for correctly converting a ratio to a formula with
whole numbers only
example
23 : 16
0.92 0.32
25 : 50 (0)
1 2 (1)
NaO, (1)
Question | Answer Additional guidance Mark
Number
3(b) 2Na(s 2 aq g (3)
AO21
2 Na (1)
2 NaOH (1)

s, I, aq, g (1)

allow S, L, AQ, G
ignore words





image32.png
Question | Answer Additional guidance Mark
Number
6(a)(i) (gas) syringe / graduated tube / burette (instead of (1)
measuring cylinder) AO 3 3b
Question | Answer Additional guidance Mark
Number
6(a)(ii) final answer in range 0.44 — 0.52 inclusive with or (2)
without working (2) AO21
If answer not in range: allow ecf throughout where values are less than 1 (1
difference in volume = (43 - 15) (1) max)
difference in time (60 - 0)
=0.47 / 0.467 (1)
use of inverted gradient expression giving 2.27 - 1.92
scores 1 mark (evidence of working required)
Question | Answer Additional guidance Mark
Number
6(a)(iii) | steeper curve to the left of printed curve and same | line must not go above 40 cm?®and curve back down (1)
final volume AO 22
Question | Answer Additional guidance Mark
Number
6(b)(i) number of moles = 0.1 /24 = 0.0042 or 4.2 x 103 | ignore answer left as fraction 1/240 (1)
(1) AO21

rounding must be correct:

reject 0.00416 (no dot)

allow 0.00416 (with dot above the 6)
allow 0.004
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Answer

Question Additional guidance Mark

Number

6(b)(ii) | the equation shows two HCI reacting with one Mg allow ratio is 2:1 (1)
allow 1 mol HCI reacts with 0.5 mol of Mg AO21

allow 0.5 mol HCI reacts with 0.25 mol Mg
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Question | Answer Additional guidance Mark
number
1(d) MP1 for dividing by atomic A,G with no relevant working (1) ONLY 3)

mass

A : G

3.5 : 40 (M)
7 16

MP2 for deriving ratio from
MP1
0.5 : 0.25
OR
2 : 1 (1)

MP3 for ratio in MP2 to formula
empirical formula A:G (1)

AG: (0)

For MP2: If they go on to calculate a different ratio in addition to 0.5:0.25

or 2:1 do not award MP2

ecf on step 1: If inverted,

Z 16 (0)
3.5 4.0

= 2 4

or
1 2N
AGx: (1)

allow 1 in empirical formula
allow Li for Aand O for G
do not penalise incorrect case in formula





image35.png
Question | Answer Mark
number
2(b) 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
Question | Answer Additional guidance Mark
number
2(c) An explanation linking: 2)
e (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
Question | Answer Additional guidance Mark
number
2(d) Zn* + 26 - 7Zn (2) if not fully correct, allow 1 for 2)

Zn?* + (any number) e — (anything)

allow ZN, zn
allow multiples
reverse reaction scores (0)

ignore state symbols
n*" —7Zn -2eY(0)
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Question | Answer Additional guidance Mark
number
4(c) 1.8... x 10%* with or without working scores 2 2)

e 3x6.02x10%(1)

o =1.8x10%(1)

allow 18 x 10%
1.81 x 10%
1.806 x 10%*
or any other form of correct answer to 2-4 sig figs

allow
2x6.02x10%=1.2x10%(1)
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If no other mark scored allow one mark for oxidation is
the loss of electrons and reduction is the gain of
electrons

Question | Answer Additional guidance Mark
number
5(c) 0.005/ 5 x 10° mol with or without working scores 3 | 2 marks for (MUST show working): 3)
5 EXP
Mr=63.5+32+4x16 (1) (=159.5) 0.1
AND EITHER ecf in all stages
mass of copper sulfate =
50/1000 x 15.95 (1) (= 0.7975 g)
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)
Question | Answer Additional guidance Mark
number
5(d) 2.8g with or without working scores 2 2)
0.043 x 65 (1) (=2.795) EXP

=28g(1)

allow 1 mark for a different calculation using 65 and
0.043, correctly evaluated, with working, rounded to

1 decimal place
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Question | Answer Additional guidance Mark
number
1c)(i) An explanation linking ignore: similar chemical properties, quoting the two (2)
molecular formulae, they are both saturated, both have
single bonds (only)
« they differ by CH, / differ by one carbon atom/ | reject carbon or hydrogen molecules for MP1
pentane has one more carbon (1)
¢ they have the same general formula / C.Hzn2 /| ignore same pattern of formula / similar general formula
both alkanes (1) reject same {chemical / molecular} formula
Question | Answer Additional guidance Mark
number
1(c)(ii) 82.8 with or without working scores 3 allow ecf but calculation must use 12, 58, 100 3)

correct answer but incorrectly rounded or not to
3sf scores 2

4x12(1)(=48)
OR

100 (=1.724..)(1)
58

48 x 100 (1) (= 82.759)
58

=82.8(g)(1)

if working rounded to 1dp and carried forward, allow full
marks
eg 1.72 x 48 = 82.56 (2) or 82.6 (3)

100 (1) (= 1.72414)

58
=1.72(1) (to3sf)
OR
100 (1) x 12 (= 20.68966)
58
=20.7 (1) (to 3 sf)
OR

4 x12 (1) x 100 (= 4800)
=4.80 x 103(1) (to 3 sf)
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Question | Answer Mark
number
2(a) B 13 14 10 isthe only correct answer 1)

A is incorrect because it is the numbers of subatomic particles in the atom not the ion

Cis incorrect because it would be an isotope of silicon with a +4 charge to it

D is incorrect because it would be another isotope of silicon but with a 3- charge to it.
Question | Answer Additional guidance Mark
number
2(b) 2.25/ 2.3 with or without working scores 3 allow ecf for incorrect formula mass 3)

MgO =24 + 16 = 40 (1)

THEN

1 g Mg forms 40 (1) = 1.67 (g) MgO
24

1.35 g Mg forms 40 x 1.35 (1) MgO

24
=2.25(g)
OR
Mg 1.35 (1) =0.05625
24

MgO 0.05625 x40 (1) =2.25(g)

allow
48 g Mg forms 80 g MgO (1)
(could be under the equation)
THEN
1 g Mgforms 80 (1)=1.67 g MgO
48

1.35 g Mg forms 80 x 1.35 (1) MgO
48

=2.25(g)
OR

Mg 1.35 (1) =0.028125
48
MgO 0.028125x80(1)=2.25(g)

Note 40 x 1.35 =54 (2) or 80 x 1.35 =108 (2)
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Question | Answer Additional guidance Mark
number
3(b) An explanation linking reject weak covalent bond for both mark points (2)
weak {forces between molecules / allow weak intermolecular bonds / weak bonds between molecules
intermolecular forces} (1)
ignore easy to break
(intermolecular forces need) little ignore ‘easier to separate molecules’
{heat/energy} required (1) ignore needs a low temperature to break
Question | Answer Additional guidance Mark
number
3(c) 1.5 x 107" with or without working scores 3 allow 15 x 10%° 3)

0.11 (1) (= 0.0025)
44

0.0025 x 6.02 x 1023 (1)
=1.5x 107" (1)
OR
44g contains 6.02 x 102> molecules (1)
0.11g contains 0.11 x 6.02 x 10?3
44

molecules (1) (=1.505 x 10?")

=1.5x10% (1)

allow ecf in MP2 and MP3 if using 0.11 and/or 44 and
Avogadro constant
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Question | Answer Additional guidance Mark
number
1(a)(i) A description including (2)
allow flame / ignite gas
s apply lighted splint (1) ignore *squeaky pop test’ /
glowing splint
s gas burns / (squeaky) pop (1) second mark is dependent on
first
Question | Answer Mark
number
1(a)(ii) B oxygen is the only correct answer (1)
A, C & D these gases are not produced in the electrolysis of sodium
sulfate solution
Question | Answer Additional guidance Mark
number
1(a)(iii) |+ electrical energy / electricity (1) | allow electric current (2)
s {decomposes / breaks down / allow separates ions
splits} {electrolytes / (ionic)
compounds / substances} (1) reject decomposing elements
for MP2
Question | Answer Additional guidance Mark
number
1(b) final answer of 114 (g dm3) 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 dm3) (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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Question | Answer Additional guidance Mark
number
2(a)(i) Left : H2S04 (1) reject superscript numbers | (2)
Right : CuSOa4 (1) reject superscript numbers
incorrect balancing max 1
Question Answer Mark
number
2(a)(ii) 63.5 + 12 + 3x16 (1) (2)
=123.5 (1)
Question Answer Mark
number
2(a)(iii) A bubble gas through limewater, limewater turns cloudy is the (1)
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
Question | Answer Additional guidance Mark
number
2(b) Any TWO from (2)

s no more bubbles / fizzing (1)
s no further change in colour (1)
s {solid / copper carbonate} remains

at bottom of flask / no more {solid /
copper carbonate} dissolves (1)

ignore references to pH

allow cloudy/opaque liquid
ignore no more copper
carbonate will react
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Question | Answer Additional guidance Mark
number
4(c) 2.24 = 0.04 and 0.96 = 0.06 (1) | allow ECF for MP2 and MP3 only. 4)

56.0 16.0
1:15/2:3 (1)
Fe:0s3 (1)

4Fe + 302 — 2Fe20s (1)

allow

2.24 = 0.04 and 0.96 = 0.03 (1)
56.0 32.0
1.33:1/4:3 (1)

Fe203 (1)

4Fe + 302 — 2Fe20s3 (1)

NOTE: equation alone gains no
marks.
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Question Answer Mark
number
5(a)(i) A description to include any three from ignore floats/ sinks/ on surface of water (3)

o metal disappears (1) allow dissolves/gets smaller

e metal moves around (1)

o fizzing/ effervescence/ bubbling (1) ignore gas / smoke / steam / water vapour / hydrogen

e (any colour) flame (1)

o explodes/reacts violently (1)

allow forms a ball / melts
Question Answer Mark
number
5(a)(ii) C rubidium atoms outer electrons are further from the nucleus than potassium atoms is the only correct answer. (1)
A, B and D are true but does not affect the reactivity

Question Answer Additional guidance Mark
number
5(a)(iii) 4.08 as final answer with or without working scores 4 (4)

moles Rb = 8.5/85 (= 0.1 mol) (1)
moles RbOH = 0.1 mol (1)

mass RbOH = 0.1 x 102 (=10.2 g) (1)
conc = 10.2/2.5 (= 4.08 gdm3) (1)

OR

2Rb — 2 RbOH/ 1:1 ratio (1)

85 (x2) (g) — 102 (x2) (g) (1)

8.5 (g) — 10.2 (g) (1)

conc = 10.2/2.5 (= 4.08 gdm*3) (1)

allow 8.5/ 2.5 (=3.4) to score MP4

working leading to 10.2 will score 3
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Question | Answer Additional guidance Mark
number
1(a) Any two from (in modern model) (2)
AO1
e atoms are formed of sub-atomic particles (1) allow (for Dalton’s model) atoms are indivisible
e atoms have a nucleus (1)
e atoms contain protons (1) ignore statements that are simply the negative of those
e atoms contain neutrons (1) in the question
e atoms contain (shells of) electrons (1) . . . .
« atoms of same element can have different numbers | Feject each comparison with ‘plum pudding model’
of neutrons / isotopes exist (1)
Question | Answer Additional guidance Mark
number
1(b) molecular formula: CH4 (1) allow H4C> (2)
empirical formula: CH; (1) allow H,C AO2
allow use of small letter / superscripts / non-subscripts
Question | Answer Additional guidance Mark
number
1(c)(i) Clz2(g) + H20(l) = HCl(aq) + HClO(aq) (3) all three formulae (only) on correct sides of equation (3)
with no incorrect balancing (2) AO2

two formulae correct regardless of any other error (1)
all three state symbols (1)
Do not allow incorrect symbols or non subscripts eg CL2
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Question | Answer Additional guidance Mark

number

4(d) 12.475 / 12.48 (g) with or without working scores 4 (4)
M; H20 = 18.0 (1) AO2

then

moles of H,O = 4.5 /18.0 (= 0.25) (1)

moles CuS04.5H,0 = 1/5 x0.25 (= 0.05) (1)
mass CuS04.5H,0 = 0.05 x 249.5 (= 12.475 g) (1)

OR

5H,0 : 1 CuSO4.5H20 (1)

5x18 : 249.5 (1)

mass CuSO4.5H20 = 249.5 / 90 x 4.5 (= 12.475 g)

(1

Allow TE throughout

Answer must be to 2 or more sig figs
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Question | Answer Additional guidance Mark
number
5(d)(i) M TiCls = 48.0 + (4 x 35.5) (1) (= 190) ecf (2)
AO2
moles of TiCl4 = 45 000/190 = 236.8 (1) allow two or more sig figs
Question | Answer Additional guidance Mark
number
5(d)(ii) (minimum) moles of Mg needed = 236.8 x 2 = 473.6 (1) allow ecf from 7d(i) for moles of TiCl4 1)
AO2
500 moles of Mg added > minimum 473.6 moles required
Question | Answer Additional guidance Mark
number
5(e) A description to include (2)
AO3

either

e add dilute hydrochloric acid (to solid mixture sample to
react with the magnesium to form magnesium chloride
solution) (1)

o filter the mixture (to remove titanium) / filter off the
titanium (1)

or

o filter the mixture (to remove titanium) / filter off the
titanium (1)

e wash the titanium (1)
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Question | Answer Additional guidance Mark
number
1(a) 46.25 / 46 with or without working scores 2 marks (2)
AO2
200 (1)= 0.200 (dm3)
1000
9.25 (1) =46.25/ 46
0.200
(6]
9.25 = (0.04625) (1) answer to 2 or more sig fig
200
0.04625 x 1000 = 46.25 (1)
Question | Answer Additional guidance Mark
number
1(b)(i) an explanation linking two of: (2)
AO3

{ammonium chloride solution/product} has more
energy than {ammonium chloride solid and
water/reactant} / ora (1)

heat (energy) has increased / energy change is
positive (1)

(therefore) heat energy has been {absorbed/taken

in} (1)

ignore arguments about bond making / bond breaking
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Question | Answer Mark
number
5(a) D iodine: dark-grey solid  bromine: red-brown liquid (1)
Is the only correct answer
AO1
A, B and € all contain at least one incorrect piece of information
Question | Answer Additional guidance Mark
number
5(b) Formula mass POCls = (31+16+3x35.5) (1) allow answers to 2 or more sig figs (2)
(= 153.5)
AO2

% Cl = 3x35.5 X 100 (1) (= 69.4%)
153.5

allow ecf on formula mass

allow % Cl = 35.5 x 100 = 43% (1)

82.5
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Question | Answer Additional guidance Mark
number
5(c) mass of chlorine = 19.05 - 8.40 (1) (= 10.65g) (3)
EITHER
moles iron = 8.40 and moles chlorine = 10.65 (1) allow AO3

56 35.5x 2
(= 0.15) (= 0.15)

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

OR
moles iron = 8.40 and moles chlorine atoms = 10.65 (1)
56 35.5
(=0.15) (=0.30)

Ratio 1:2 for formula of product FeCl. so equation A (1)

OR
formula mass FeCl> = 56 + 2x35.5 (=127) (1)

moles Fe = 8.4 and moles FeCl. = 19.05 (1)
56 127
(=0.15) (=0.15)

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

not finding mass of chlorine initially:
moles iron = 8.40 (=0.15)

56
and moles chlorine atoms = 19.05 (=0.537) (1)
35.5
simplest ratio: 0.15 0.537 or 1:3.58
0.15 0.15

allow:
mass of chlorine = 19.05 - 8.40 (1) (= 10.65g)

for reaction A, mass of chlorine needed
2x35.5 x 8.4 = 10.65 (g) (1)
56

mass of chlorine needed = mass of chlorine
reacted,so
equation A represents reaction (1)

accept calculations based on expected mass of
FeCl. or mass of FeClz to show which reaction is
taking place
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