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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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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) Chemistry Foundation 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
	5-22

	Topic 2: States of matter and mixtures
	23-30

	Topic 3: Chemical changes
	31-41

	Topic 4: Extracting metals and equilibria
	42-49

	Topic 5: Separate Chemistry 1
	50-60

	Topic 6: Groups of the periodic table
	61-66

	Topic 7: Rates of reaction and energy changes
	67-71

	Topic 8: Fuels and Earth science
	72-82

	Topic 9: Separate chemistry 2
	83-99



Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification.
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10 Calcium carbonate decomposes on heating to form calcium oxide and carbon dioxide.
CaCO;4(s) — CaO(s) + CO,(g)

(a) 8.000g of CaCO; was heated strongly for about 10 minutes. 6.213 g of solid remained.
Calculate the mass of carbon dioxide gas given off.

mass of carbon dioxide =
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(b) A second sample of calcium carbonate is strongly heated in a crucible until there
is no further loss in mass.
The mass of calcium oxide remaining in the crucible is 5.450g.

(i) The theoretical yield of calcium oxide in this experiment is 5.600g.

Calculate the percentage yield of calcium oxide.
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percentage yield = .
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(ii) The mass of solid left in the crucible is less than the theoretical mass of
calcium oxide that should be obtained.

A possible reason for this is that

some solid was lost from the crucible

the solid remaining absorbed some water from the air

A
B
C some carbon dioxide remained in the crucible
D

the decomposition was incomplete
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(c) Another sample of calcium carbonate is heated and the mass of solid remaining is
measured each minute.

The results are shown in Figure 11.

time in minutes 0 1 2 3 4 5 6 7

mass of solid remaininging 9.0 | 8.1 72 64 | 60 56 | 53 | 52

Figure 11
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(i) Explain the trend shown by the data in Figure 11.
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(i) Itisimpossible to be sure from this data that the reaction is complete.

State why.
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(d) (i) Calculate the relative formula mass of calcium carbonate, CaCO;.
(relative atomic masses: C = 12, O = 16, Ca = 40)

relative formula mass = ...
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Question | Answer Mark
number
1(a)(i) to make plants grow more/ faster/ bigger (1)
AO1
Question | Answer Mark
number
1(a)(ii) |K: potassium (2)
N: nitrogen AO2
P: phosphorus
all three correct (2); one or two correct (1)
Question | Answer Mark
number
1(b)(i) P: burette (1) (2)
Q: pipette (1) AO1
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Question | Answer Mark
number
1(b)(ii) | P/ burette (1)
AO1
Question | Answer Mark
number
1(b)(iii) | A description including ignore filtering (2)
e heat (1) AO1

and any one from

« use of Bunsen burner (1)

« until all water evaporates/
disappears (1)

« until some water evaporates
then leave (1)

* leave in warm place/
windowsill (1)
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Question | Answer Mark
number
3(d)(i) An explanation including any two from (2)
* air/oxygen excluded (1) AO2
« water excluded (1)
« air/oxygen/water needed for corrosion (1)
Question | Answer Mark
number
3(d)(ii) | An explanation including (2)
e zinc is more reactive (than iron) (1) AO1

e so reacts instead (1)
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Question | Indicative content Mark

number

*7(d) Answers will be credited according to candidate’s deployment of (6)
knowledge and understanding of the material in relation to the qualities AO2
and skills outlines in the generic mark scheme. AO3

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.

Colour change
e copper is red brown
« black colour is copper oxide
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Mass increase

« oxygen atoms are added
oxygen atoms have mass
increase in mass due to oxygen atoms
powder heated for longer
powder has more copper atoms exposed
powder reacts more
powder adds more oxygen atoms
powder has larger mass increase

Mass increase less than expected
e copper is unreactive metal
* unreactive metals have slow reactions
« time not enough for reaction to be complete
« copper oxide only forms on surface so less forms on piece than
powder
Bunsen flame not hot enough for full reaction
some copper powder may be lost to air
some copper oxide may be lost to air
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Level | Mark | Descriptor
0 No rewardable material.
Level 1-2 Interpretation and evaluation of the information attempted but will be limited
1 with a focus on mainly just one variable. Demonstrates limited synthesis of
understanding. (AO3)
The explanation attempts to link and apply knowledge and understanding of
scientific ideas, flawed or simplistic connections made between elements in
the context of the question. (AO2)
Level 3-4 | Interpretation and evaluation of the information on both variables,
2 synthesising mostly relevant understanding. (AO3)

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. (AO2)
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Level 5-6 | Interpretation and evaluation of the information demonstrating throughout
3 the skills of synthesising relevant understanding. (AO3)

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. (AO2)
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Level | Mark | Descriptor Additional Guidance
0 No rewardable Read whole answer and ignore all incorrect material/ discard any
material. contradictory material then:

Level | 1-2 Additional Guidance | Possible candidate response

1
e the longer the heating is the more product is formed (1)
e the red-brown copper forms black copper oxide (2)
* oxygen is added in heating so the mass increases (2)

Level |3-4 Additional Guidance | Possible candidate response

2

e the red-brown copper forms black copper oxide by reacting
with oxygen, and the added oxygen causes a mass increase

(4)
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Level

5-6

Additional Guidance | Possible candidate response

Must address all

aspects of question e the red-brown copper forms black copper oxide by reacting

to score Level 3 with oxygen, and the added oxygen causes a mass increase.
The longer the copper is heated, the more oxygen is gained.
However, copper is not very reactive, so it will not all react in
the time given to heating even if a powder heated for 10
minutes (6).
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Question | Answer Additional guidance Mark

number

10(a) An explanation linking 3)
AO1

(in pure aluminium all the atoms are
the same (size) whereas) in alloy
atoms are different sizes (1)

(in aluminium) {layers/rows/sheets}
of atoms easily slide over each other
(1)

(in alloy) {layers/rows/sheets} of
atoms cannot easily slide over each
other (1)

reject the use of ‘molecules’
once only

allow ion/particle in place of
atom throughout
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Question | Answer Additional guidance Mark

number

10(b) 2.00x 695.0 (1) (=13.9) award full marks for correct final (2)
100 answer without working AO2

695.0-13.9 (1) (=681.1(g))

OR
98.00 (1) x 695.0 (1) (= 681.1 (g))
100

allow 2 or more sig.fig.
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Question | Answer Additional guidance Mark
number
10(c)(i) | A description to include MP2 is dependent on MP1 (2)
AO3

e the strength increases (1)
AND any one from

e as percentage of magnesium
(by mass in the alloy) increases
(1)
linearly (1)
from 0.1 % to 3.5 % magnesium
(1)
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Question | Answer Additional guidance Mark
number
10(c)(ii) |(from graph) (2)
percentage by mass of magnesium | credit MP1 if written on graph AO3
=3.0% (1)
percentage aluminium in alloy ecf
=100-3 (1) (=97 (%))
Question | Answer Additional guidance Mark
number
10(d) « improve the appearance (1) allow (2)
e increase resistance to corrosion | to improve electrical conductivity | AO1

(1

(1)
e cheaper than using solid gold (1)

(Total for question 10 = 11 marks)
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Question | Answer Additional guidance Mark
number

3(a)(i) Haber ignore spelling (1)
Question | Answer Additional guidance Mark
number

3(a)(ii) nitrogen + hydrogen = ammonia (3) | allow reactant either way round 3)

reactants {= / -}(1)
{=/ -} product (1)
=(1)

nitrogen + hydrogen — ammonia
(2)

N2 + 3H2 = 2NHs (3)
incorrectly balanced equation
scores 2 max

allow:

correct formulae (1)

reversible sign (1)

balancing (1)
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Question | Answer Additional guidance Mark

number

3(b) one nitrogen (atom) and three allow 1 N and 3 H (atoms) (1) (1)
hydrogen (atoms) (1)

Question | Answer Additional guidance Mark

number

3(c)(i) C ammonium nitrate (1)

A, B, D are incorrect names
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Question | Answer Additional guidance Mark
number
3(c)(ii) An explanation linking any two from (2)

crops require fertilisers to grow (1)
fertilisers contain N/ P / K
compounds (1)

promote plant growth (1)
increased yield (means greater
profits) (1)

Total for Question 3 = 8 marks
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Question | Answer Additional guidance Mark
number
5(a) 100 - 65 -7 -3 (1) (= 25) 25 alone scores 1 (1)
Question | Answer Additional Mark
number guidance
5(b) true false (3)

iron is a poor conductor of heat v (first tick given)

iron can act as a catalyst v 4 correct ticks

iron forms compounds that are coloured v Sor2 C:rl?’egatr(l:(l(ss

iron has a low density v = 2 marks

R . . . 1 correct tick

iron has a very high melting point v = 1 mark





image114.png
Question | Answer Additional guidance Mark
number
5(c)(i) alloys stronger / pure metals weaker / ignore harder (1)

alloys more corrosion resistant

ignore ‘more desirable
properties’
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Question | Answer Mark
number
7(a)(i) | An explanation linking 3)

both {air/oxygen} and water needed for rusting (1)
then any two from
tube a - {air/oxygen} and water present (1)

tube b - only dry {air/oxygen} present / no water (1)
tube c - only water present (with nail) / no {air/oxygen} (1)
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Question | Answer Additional guidance Mark

number

7(a)(ii) No rusting / remains clean / does ignore any statements about (1)
not corrode magnesium

Question | Answer Mark

number

7(a)(iii) | C theiron is oxidised (1)

The only correct answer is C

A is not correct - hydration is a different reaction
B is not correct - neutralisation involves an acid
D is not correct - reduction is loss of oxygen or gain of electrons which

does not happen here
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Question | Answer Additional guidance Mark
number
7(b) improve appearance / more allow suitable alternative answers (1)

corrosion resistant

ignore cost
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Question | Indicative content Mark
number
*7(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 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.

AO1 (6 marks)

suitable use of aluminium eg cooking foil

related property - malleable, low toxicity, low reactivity
suitable use of copper eg water pipes

related property - low reactivity

suitable use of gold eg electronic contacts

related property - does not corrode, good electrical conductor
suitable use of brass eg pins for electric plugs

related property - strong and hard wearing

suitable use of magnalium eg aircraft parts

related property - low density
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Level |Mark | Additional Gui General additional quidance — the decision within levels
Eq - 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.

) No rewardable material.
Level1 |12 Additional guidance Possible candidate responses
Identifies at least one property OR use of at least |« aluminium has a low density (alone)
one metal or alloy and attempts to relate it to a « gold can be used in jewellery (alone)
suitable use. « copper is used in wiring because it is a good conductor of
electricity (upper part of level)
Level2 |3-4 Additional guidance Possible candidate responses
Identifies at least one property of two metals OR |+ copper and gold are both used in electrical wiring because
alloys and links this to their uses. they are good conductors of electricity
« copper is used in wiring because it is a good conductor of
electricity. Gold is used in jewellery
«  magnalium has a low density so can be used in aircraft
parts. Gold can be used in jewellery because it is unreactive
~ upper part of level
Level 3 |56 Additional quidance Possible candidate responses

Identifies properties of at least one metal AND one
alloy and explains their uses related to these
properties.

copper is used in electrical wiring because it is a good
conductor of electricity so a current can pass through it.
Magnalium is used in aircraft parts because it has a low
density

gold is used in jewellery because it is unreactive and so will
not cause irritation to the wearer. Brass is used for making
electrical plug pins because it is strong, so will not break
easily - upper part of level
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Question | Answer Additional guidance Mark
number

10(a)(i) LN, )
Question | Answer Additional guidance Mark
number

10(a)(ii) (volumetric) pipette allow burette (1)

reject dropping pipette

ignore balance
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Question | Answer Additional guidance Mark
number
10(b)(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)
0.70

allow any fraction x100 (1)
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Question
number

Answer

Additional guidance

Mark

10(b) iii)

{the salt/solid/potassium chloride}
was still wet/ not all of the water had
been evaporated off

1)
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Question | Answer Additional Mark

number guidance

10(b)(iv) | final answer of 80.5 with or without working (4) | allow ECF (4)
throughout

OR

total mass: 56 + 36.5 (=92.5) /
74.5 + 18 (=92.5) (1)

74.5 (= 0.8054) (1)
92.5

74.5 x 100 (=80.540) (1)

2.

O
3]

=80.5 (1)

92.5 seen (1)
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incorrect answer
with working to 1
decimal place (1)

50.0/100.0 does
not score MP4
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Question | Answer Mark

Number

1(b)(ii) | (the percentage of ammonia |allow goes lower (1)
produced) decreases / goes down AO 3 1a

Question | Answer Mark

Number

1(b)(iii) |any number between 15 and 16 (1)
inclusive AO 32b

Question | Answer Additional guidance Mark

Number

1(c)(i) ammonia + nitric acid — accept reactants in either | (1)
ammonium nitrate order AO21

ignore formula
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Question | Answer Additional guidance | Mark
Number
1(c)(iii) | An explanation linking two from: (2)

« as a fertiliser (1) AO11

e contains (a high percentage
of) nitrogen (1)

e help promote plant growth /
increases crop yield (1)

allow make crops grow
faster

ignore use as a
pesticide
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Question | Answer Additional Mark

Number guidance

2(a)(i) A description including any two from : (2)
AO12

use a pipette filler (1)

wash pipette with sodium hydroxide
solution (1)

draw the liquid up so (the bottom
of the meniscus) touches the line

(1)
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Question | Answer Additional Mark
Number guidance
2(a)(ii) | An explanation linking any two from : ignore to avoid | (2)
contamination
. to remove water from the AO 12
burette (1) ignore to kill
. because this would dilute the bacteria
original acid (1)
. this will give an inaccurate

result / ORA (1)
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Question | Answer Additional guidance | Mark
Number
2(b)(i) phenolphthalein /methyl orange allow litmus / (1)
screened methyl
orange / methyl red AO 22
ignore litmus paper
ignore pH
meter/probe
Question | Answer Additional guidance | Mark
Number
2(b)(ii) | it does not show sharp colour ignore goes through a | (1)
change at end point / not known series of gradual
which colour change gives correct | colour changes AO 3 1b

end point

allow does not have a
definite end point
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Question | Answer Additional Mark
Number guidance
2(c) 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)

(Total for Question 2 = 8 marks)
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Question | Indicative content Mark
Number
7(a) Answers will be credited according to candidate’s (6)
deployment of knowledge and understanding of the
material in relation to the qualities and skills outlines in AO21
the generic mark scheme. AO 3 1a
AO 3 1b

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.
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an alloy is a mixture of metals

because larger/different sized atoms introduced in
alloying,

stop layers moving easily over one another
therefore individual alloy is stronger/harder

an aluminium alloy is magnalium

pure aluminium is not suitable for making aircraft as
it bends too easily / too weak

aluminium alloy stronger

magnesium atoms lighter than aluminium atoms,
therefore alloy still low density / lower density than
aluminum alone

an iron alloy is stainless steel

pure iron is not suitable for cutlery as it bends too
easily / too weak

iron corrodes,

corrosion would contaminate food

stainless steel does not corrode
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gold alloy harder

therefore more hard wearing

gold alloys less likely to change shape when worn
alloying can change the colour of the gold
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Level Mark | Descriptor

0 + No awardable content

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. (A02)

* Analyses the scientific information but understanding
and connections are flawed. An incomplete plan that
provides limited synthesis of understanding. (AO3)
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Level 2

The plan 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 plan 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.
(A02)

Analyses the scientific information and provide logical
connections between scientific concepts throughout. A
well-developed plan that synthesises relevant
understanding coherently. (AO3)
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Question | Answer Additional guidance Mark

Number

7(b)(i) gain of oxygen allow loss of electrons (1)
allow addition of oxygen AO11
ignore oxygen reacts with
metal/substance

Question | Answer Additional guidance Mark

Number

7(b)(ii) | An explanation linking (2)

« the paint {excludes/acts as a AO22

barrier/protective
layer/shield} (1)

* (excludes) air / oxygen /
water (1)

allow rain or moisture
for water





image137.png
Question | Answer Additional guidance Mark
Number
7(b)(iii) | sacrificial protection allow coat with plastic / oil / | (1)
grease
allow galvanising AO12

allow add a more reactive
metal

ignore to make an alloy
ignore painting
ignore electroplating

ignore add another metal
alone

ignore keep away from
water/air/oxygen





image3.png
1 (a) Fertilisers are sometimes added to soil.

(i) State why fertilisers are added to soil.

(ii) Fertilisers contain compounds of different elements.
Three of these elements have the symbols K, N and P.

Use the periodic table to state the names of these three elements.
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Question | Answer Additional guidance Mark
Number

7(c)(i) dc (supply) / direct current / allow power pack (1)
battery allow electrical supply
allow power supply AO21

allow power source

ignore electricity

Question | Answer Additional guidance Mark

Number

7(c)(ii) nickel sulfate/nickel (1)
chloride/nickel nitrate/soluble AO 3
nickel salt 3a

(Total for question 7 = 12 marks)
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Question | Answer Additional guidance Mark
Number
10(a)(ii) | all atoms in the reactants allow no atoms are wasted (in | (1)
are present in the product / | the reaction) / no waste
only one product is formed | products / nothing is wasted AO11

allow total mass of reactants =
mass of useful products

allow complete calculation to
show that atom economy is
100%

ignore equation is balanced /
same number of atoms on
both sides
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Question | Answer Additional guidance Mark
Number
10(b) final answer of 90 with or allow ECF throughout (4)
without working (4)
AO21

OR
total mass : 2x223 + 12/
(2 x 207) + 44 (= 458) (1)

mass of useful products : 2
X 207 = 414

414 (1) x 100 (1) (=
90.39)
458

=90 (1)

458 seen (1)

90.39 / 90.4 for 3 marks
110.628.../ 111 (2)
110 (3)

correct rounding of an answer
with working to 2 sig fig (1)
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Question | Answer Additional guidance Mark
Number
10(c)(i) | final answer of 65(%) with (2)
or without working (2)
AO21

OR
7.67 (= 0.65) (1)
11.80

7.67 x 100 (=65(%)) (1)
11.80

allow any fraction x 100 (1)

153.84.... scores 1
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Question | Answer Additional guidance Mark
Number
10(c)(ii) |any two from (2)
* incomplete / reversible ignore
reactions gases formed / impure AO11

competing/unwanted/side
reactions

practical losses during the
experiment / loss on transfer
from one piece of equipment to
another

substances / losses
through incompetence /
products not used up
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Question | Answer Additional guidance Mark
number
2(a) o stainless steel does not {rust/ corrode} ORA (1) 2

o stainless steel is stronger ORA (1)

allow stainless steel harder
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Question | Answer Additional guidance Mark

number

2(b) pins do not bend (1) ignore less likely to break 1)
allow less malleable

Question | Answer Additional guidance Mark

number

2(c)(i) An explanation to include 3)

« magnalium has a lower density than aluminium ORA (1)

« magnalium is stronger than aluminium ORA (1)

« magnalium has a higher resistance to corrosion than
aluminium ORA (1)

allow magnalium lighter
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Question | Answer Additional guidance Mark
number

2(c)(ii) 5.0 with or without working scores 2 allow any sig fig )
3.15 (1)x 100 (1) if fraction inverted then x 100 = 2000
63.0 allow (1)
(=5.0) for 20 allow (1)

allow any fraction using data x 100 (1)

(Total for Question 2 = 8 marks)
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Question | Answer Mark
number
3(a) B high melting point The only correct answer is B. 1)

A, Cand D are incorrect because good conductor of electricity, malleable and shiny when cut or
polished, are properties of both transition metals and group 1 metals, not just transition metals.
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Question | Answer Additional guidance Mark
number
3(b) A description to include two from )

o {colour / blue} fades / colourless
solution forms (1)

e (red-brown) solid forms (1)

« magnesium disappears (1)

stays colourless (0)

turns colourless (1)

ignore wrong starting colour
ignore clear

allow {red-brown} precipitate/ppt

allow dissolves
allow magnesium blackens
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(b) The fertiliser ammonium sulfate may be made by titrating ammonia solution with
dilute sulfuric acid.

Three pieces of apparatus, P, Q and R, used to measure volumes of liquid are
shown in Figure 1.
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Question
number

Answer

Additional guidance

Mark

3(a)(i)

oxygen

allow 02

(U]
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Question | Answer Additional guidance Mark
number
3(c)(ii) A description to include three from 3)

e clean iron nails (1)

o place a nails into test tubes of water and
sea water (1)

o leave test tubes for a period of time (1)
e« observe the tubes and record any

changes to compare {appearance/mass}

(1)

allow correct idea of timing (1)
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Question | Answer Additional guidance Mark
number
3(c)(iii) 0.68 x 100 (1) )

(=136(g)

(Total for Question 3 = 8 marks)
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Question | Answer Additional guidance Mark

number

7(a)i) phosphorus /potassium /nitrogen accept phonetically correct spellings m
allow P/K/N

Question | Answer Additional guidance Mark

number

7(a)(ii) KNO3z (1) + H20 (1) incorrect balancing of correct species 1 mark max )

allow OH2 / HOH / NO=K
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Question | Answer Additional guidance Mark

number

7(b)(i) reversible allow equilibrium / equilibria /dynamic equilibrium 1)
ignore static equilibrium

Question | Answer Additional guidance Mark

number

7(b)(ii) NH3 allow HaN (O]
reject NH3, NH?

Question | Answer Mark

number

7(b)(iii) world ammonia production increases over time

1)
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Question | Indicative content Mark

number

*7(d) Answers will be credited according to candidate’s deployment of knowledge and understanding of the EXP
material in relation to the qualities and skills outlines in the generic mark scheme. (6)

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.

A01 (3 marks) A02 (3 marks)

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

o add few drops of methyl orange indicator

o putflask on a white tile

« fill burette with sulfuric acid solution

o read level of liquid in burette

¢ add acid from the burette

o swirl flask gently / mix

o add drop-wise near end-point

o until {indicator just changes colour}

« read level on burette

* repeat experiment until concordant results owtte
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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

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  connections 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. (AO1)

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. (AO2)
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Level Ma nal guidance - the decision
rk
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- | Additional guidance Possible candidate responses
2 | Describes at least two steps of any |+ add sulfuric acid using a burette to

of the three stages in the
preparation of the ammonium
sulfate crystals

ammonium solution

« use a pipette to measure out the ammonia
solution and fill a burette with sulfuric acid

«  mix correct volumes of sulfuric acid and
ammonia solution together without indicator

« heat the ammonium solution until crystals
start to form
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Level 2

Additional guidance

Describes at least two of the three
stages in some detail, at least three
steps,

OR all three stages but lacking
detail

Possible candidate responses

use a pipette to measure out the ammonia
solution into a conical flask add few drops of
indicator, add acid from a burette to
ammonia solution. Crystallise the ammonium
sulfate solution.

use a pipette to measure out the ammonia
solution. Add sulfuric acid using a burette to
ammonia solution. Mix correct volumes of
sulfuric acid and ammonia solution together
without indicator to produce ammonium
sulfate solution.

carry out a titration adding acid to ammonia
to find amounts of acid and ammonia
solution needed. Mix correct amounts of
sulfuric acid and ammonia solution together
without indicator. Crystallise the ammonium
sulfate solution.
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Level 3

Additional guidance

Describes all three stages in the
preparation of the ammonium
sulfate crystals in some detail to
include without use of indicator (6
marks)

OR two stages in detail to include
repeating without indicator (5
marks)

Possible candidate responses

« use a pipette to measure out the ammonia
solution into a conical flask. Add a few drops
of indicator. Add acid from a burette to
ammonia solution, swirling flask, until
indicator just changes colour. Mix correct
volumes of sulfuric acid and ammonia
solution together without indicator to produce
ammonium sulfate solution. Heat the
ammonium sulfate solution until crystals start
to form. Leave to cool and filter off crystals.

« use a pipette to measure out the ammonia
solution into a conical flask. Add a few drops
of indicator. Place flask on white tile. Fill a
burette with sulfuric acid and read level on
burette. Add acid to ammonia solution,
swirling flask, until indicator just changes
colour. Read level on burette. Use the results
of titration, mixing the correct volumes of
sulfuric acid and ammonia leaving out
indicator.
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Question | Answer Additional guidance Mark
number

10(a) 8.000-6.213=(1.787) (g) | allow 1.8, 1.79 1)
Question | Answer Additional guidance Mark
number

10(b)(i) 97.3 (%) with or without 2

working scores 2

5.450 (1) x 100
5.600

=97.3214...
=97.3(%) (1)

if fraction inverted then x 100 = 102.75... (3 or more sig fig) allow (1)
for 0.973 allow (1)
MP2 only for correctly x 100 some figure derived from the data given

eg5.600-5.450 = 15 (%)

allow any sig fig except 1
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Question | Answer Mark
number
10(b)(ii) A some solid was lost from the crucible is the only correct answer [}

Bis incorrect because this would increase mass

Cis incorrect because this would not alter mass

Dis incorrect because this would increase mass
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Question | Answer Additional guidance Mark
number
10(c)(i) An explanation linking )

o {rate/ mass loss} is slowing
down (1)

* asamount of reactant falls

(1)
OR
e mass decreases (1)

o as further decomposition
occurs/ reaction continues /
{gas/CO2} {is produced/
escapes/lost} (1)

allow amount of calcium carbonate decreases

do not allow ‘as time goes on’ for MP2; must explain in terms of a
reaction
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Question
number

Answer

Additional guidance

Mark

mass may decrease further / not
heated to constant mass / last two
figures not the same

allow mass is still decreasing

reject mass not gone to 0
ignore there is still 5.2g solid

(V]
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Question | Answer Additional guidance Mark
number
10(d)(i) 100 with or without working scores | ignore any units )

2

40+12+3x16(1)
=100 (1)

ecf for MP2 if using 12,16 and 40, using addition and multiplication only
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(i) Give the names of the pieces of apparatus P and Q.

(i) In the titration experiment, small volumes of dilute sulfuric acid are added
gradually to the ammonia solution in a flask.

Give the letter, P, Q or R, of the piece of apparatus in Figure 1 that should be
used to add the dilute sulfuric acid.
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(iii) The titration experiment is used to produce a solution of ammonium sulfate.

Describe how solid ammonium sulfate should be obtained from this solution.

(Total for Question 1 = 8 marks)
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(d) (i) Explain why covering iron tools with a thin layer of grease prevents rusting.

(2)
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(ii) Sacrificial protection is another way of preventing rusting.

An example of sacrificial protection is when lumps of zinc are connected to
the iron-containing structure of an oil rig.

Explain how the zinc protects the iron from rusting.
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*(d) Some gold alloys contain copper.
Copper reacts with oxygen when heated.
copper + oxygen — copper oxide

A teacher calculates that 1.20g of copper reacts completely with oxygen to form
1.509 of copper oxide.

A student heats 1.20g of copper pieces in a container.
Then they heat 1.20g of copper powder in another container.
After heating, the mass of the solid in the containers is found.

The results are shown in Figure 7.
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colour before = mass before | time of heating colour after mass after
heating heatinging in mins heating

Figure 7
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Explain the observations and give reasons why the masses after heating are less
than expected.

(6)
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10 Aluminium alloys are used instead of pure aluminium in aircraft manufacture.

(a) Explain, in terms of the arrangement of metal particles, why aluminium alloys are
stronger than pure aluminium.

(3)
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(b) A 695.0g sample of an aluminium-magnesium alloy contains 2.00 % by mass of magnesium.

Calculate the mass of aluminium in this sample.

mass of aluminium =
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(c) Figure 12 shows a graph of the relative strength of aluminium-magnesium alloys
when the percentage by mass of magnesium in the alloy is changed.

relative 120
strength of
alloy

100

20

0
0 1 2 3 4

percentage by mass of magnesium in alloy

Figure 12
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(i) Describe what Figure 12 shows about the relative strength of these alloys when
the percentage by mass of magnesium changes.
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(i) Determine, using Figure 12, the percentage by mass of aluminium in an
aluminium-magnesium alloy with a relative strength of 103.

percentage by mass of aluminium =
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(d) Metal objects can be electroplated with gold.

Give two reasons why metal objects are electroplated with gold.

(Total for Question 10 = 11 marks)
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3 Inindustry, ammonia is manufactured by reacting nitrogen with hydrogen.

(@) (i) Give the name of the industrial process used to manufacture ammonia.

(i) Write the word equation for this reaction, including the correct symbol to
show that the reaction is reversible.
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(b) The formula of ammonia is NH;.

State what the formula of ammonia shows about the number of nitrogen atoms
and the number of hydrogen atoms combined in a molecule of ammonia.
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(c) Most of the ammonia manufactured in industry is used to produce fertilisers.
(i) Afertiliser is made by reacting ammonia with nitric acid.

What is the name of this fertiliser?

A ammonia nitrate

ammonia nitric

B
C ammonium nitrate
D

ammonium nitric
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(i) Explain the importance of fertilisers in farming.
(2)

(Total for Question 3 = 8 marks)
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5 Transition metals have many uses.
(a) The pie chart in Figure 6 shows the uses of one transition metal.
7% transportation
3% coins

65% electrical
equipment

% construction

Figure 6
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Calculate the percentage of this transition metal used in construction.

percentage of this transition metal used in construction =
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(b) Figure 7 shows five statements about iron.

Put ticks (v) in the boxes in Figure 7 to show which statements are true and
which statements are false.
The first one has been done for you.

iron is a poor conductor of heat -
iron can act as a catalyst --

(3)

iron forms compounds that are coloured --
iron has a low density --
iron has a very high melting point --

Figure 7
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(c) Most iron produced is converted into alloys of iron.

(i) State why alloys have more uses than pure metals.

(1)
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7

(a) Iron rusts when it is left in certain conditions.

(i) Figure 9 shows the apparatus used to investigate the rusting of some iron nails.

air

water

7

air

drying
agent
B

Figure 9

oil

boiled
water
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Explain why the iron nail in tube A would rust but the iron nails in tubes B and
Cwould not rust.

(3)
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(ii) Magnesium is more reactive than iron.
Figure 10 shows an iron nail with a strip of magnesium wrapped around it,
placed in some water.
The tube was left for a few days.

air
strip of
magnesium
water wrapped around
an iron nail

Figure 10
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State what would happen to this iron nail.

(iii) When iron rusts, a brown solid forms on the surface of the iron.

What happens to the iron as the rust forms?

A theironis hydrated

the iron is neutralised

B
C theiron is oxidised
D

the iron is reduced
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(b) Give one reason why metals are electroplated.

(1)
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*(c) The pure metals aluminium, copper and gold and the alloys brass and magnalium
are used to make many useful articles.

The way in which these metals and alloys are used is related to their properties,
such as their density, electrical conductivity, resistance to corrosion and strength.

State some uses of aluminium, copper, gold, brass and magnalium and explain
how each use is related to their properties.
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(Total for Question 7 = 12 marks)
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10 Potassium hydroxide reacts with hydrochloric acid to form potassium chloride
and water.

potassium hydroxide + hydrochloric acid — potassium chloride + water
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(a) A student carried out a titration to find the exact volume of dilute hydrochloric acid
that reacted with 25.0 cm’ of potassium hydroxide solution.

There were five steps in the titration.
The steps shown are not in the correct order.

stepJ pour the potassium hydroxide solution into a conical flask and add a
few drops of indicator to this solution

step K fill a burette with the dilute hydrochloric acid and record the
initial reading from the burette

stepL use a measuring cylinder to obtain 25cm? of
potassium hydroxide solution

step M take a final reading from the burette and calculate the volume of the
dilute hydrochloric acid reacted

step N run the dilute hydrochloric acid from the burette into the conical flask
until the indicator changes colour
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(i) Write the steps in the correct order.

Some of the steps have been completed for you.

first step last step

K M

(i) Suggest an alternative piece of apparatus that could be used in step L to
obtain exactly 25.0cm’ of potassium hydroxide solution.
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(b) A student was then asked to produce a pure sample of solid potassium chloride.

After finding the volume of acid reacted in step M, the student added this volume
of acid to a fresh 25.0cm’ sample of the potassium hydroxide solution.
This mixture was then evaporated.
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(i) After evaporation, the mass of the potassium chloride was determined.

The theoretical yield of the experiment was 0.70g.
The actual yield was 0.84g.

This gave a percentage yield greater than 100%.

Calculate the percentage yield of this experiment.

percentage yield = ...
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(iii) Suggest a reason why the actual yield was greater than the theoretical yield.

(1)
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(iv) The equation for the reaction between potassium hydroxide solution and
dilute hydrochloric acid is

KOH + HCl — KCl + H,0
Calculate the atom economy for the production of potassium chloride from

potassium hydroxide and hydrochloric acid.
(relative formula masses: KOH = 56.0, HCl = 36.5, KCl = 74.5, H,0 = 18.0)

Give your answer to one decimal place.
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atom economy =
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(i) In the Haber process, the percentage yield of ammonia at equilibrium
changes with temperature.

Figure 2 shows how the percentage yield of ammonia at equilibrium changes
with temperature.
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Figure 2
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State what happens to the percentage yield of ammonia at equilibrium as the
temperature increases.

(iii) Use the graph to find the percentage yield of ammonia at equilibrium at 450°C.

percentage yield of ammonia at equilibrium =
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(c) Ammonia reacts with nitric acid to form ammonium nitrate.

(i) Complete the word equation for this reaction.
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(i) Explain why farmers spread ammonium nitrate on their fields.

(2)





image50.png
2 (a) Atitration of sodium hydroxide solution with hydrochloric acid can be carried out
as follows

1 a pipette is used to measure 25.00cm® of sodium hydroxide solution into a
conical flask

2 afew drops of indicator are added to the sodium hydroxide solution

3 the burette is filled with hydrochloric acid

4 the hydrochloric acid is added to the sodium hydroxide solution until the
indicator changes colour.
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(i) Describe how the pipette should be used to measure exactly 25.00 cm® of
sodium hydroxide solution into the conical flask.

(2)
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(i) The burette is first washed with water.

It is then rinsed with some of the acid before it is filled with the acid to begin
the titration.

Explain why the burette is rinsed with the acid.
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(b) Universal indicator solution is not a suitable indicator for an acid-alkali titration.

(i) Give the name of an indicator that is suitable for use in the titration of sodium
hydroxide solution with hydrochloric acid.

(i) Universal indicator goes through a series of gradual colour changes as the pH
changes in a solution.

Give a reason why universal indicator is not a suitable indicator to use in an
acid-alkali titration.
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(c) Figure 3 shows some titration results obtained from an experiment in which an
alkali is titrated with an acid.

final burette reading in cm? 25.75 49.35 23.70
initial burette reading in cm? m 25.75 m
volume of acid used in cm? 25.75 23.60 23.70

Figure 3
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Calculate the accurate volume of acid reacting with the alkali.

accurate volume of acid reacting

(Total for Question 2 = 8 marks)
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7 *(a) Pure metals are often converted into more useful alloys.
For example, aluminium is converted into an alloy used in aircraft, iron is
converted into an alloy used in cutlery and gold alloys are used in jewellery.
These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iron and gold are shown in Figure 12.

den - relative
o | am | eyrobons | ow

oo | o | oo | on
sl | 93| eyt | on

Figure 12
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Explain how alloying changes these pure metals to make the alloys more suitable
for the given uses.

(6)
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(b) Iron objects can corrode when exposed to the atmosphere.

(i) Corrosion involves the oxidation of iron.

State what is meant by oxidation.
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(i) Painting iron objects prevents corrosion.

Explain why painting iron objects prevents corrosion.

(2)
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(iii) Corrosion of iron objects can be prevented by painting them or by
electroplating them.

State one other way of preventing the corrosion of iron objects.
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(c) The apparatus shown in Figure 13 was used to electroplate a spoon with nickel.

nickel anode

(

Figure 13

electrolyte

spoon as cathode
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(i) State to what the anode and cathode have to be connected in order to carry
out the electroplating.

(i) Predict the name of a substance that could be dissolved in water to form the
electrolyte for this electroplating.

(Total for Question 7 = 12 marks)




image64.png
10 (a) Hydrogen burns in air at a temperature well above 100°C to form water.
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2H() + O,(Q) = 2H,0(.......)

(i) The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.
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(b) Lead can be obtained by heating its oxide with carbon.
The balanced equation for the reaction is

2PbO + C — 2Pb + CO,

Calculate the atom economy for the production of lead in this reaction.
(relative atomic masses: C =12, 0 = 16, Pb = 207
relative formula masses: PbO = 223, CO, = 44)

Give your answer to two significant figures.
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atom economy
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(c) (i) Inan experiment to produce lead, 7.67 g of lead are obtained.
The theoretical yield of lead for the experiment is 11.80g.

Calculate the percentage yield of lead in this experiment.
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percentage yield =
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(i) In most reactions, the percentage yield of any product is less than 100%.

Give two reasons why the percentage yield is less than 100%.

reason 1

reason 2
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2 Alloys are mixtures of two or more metals.
(a) Alloy steels are formed when other metals are mixed with iron.
Cutlery is made of stainless steel.

Give two reasons why cutlery is made of stainless steel rather than iron.
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(b) Brass is an alloy of copper.
Figure 3 shows the brass pins of an electric plug.

brass pins

(Source: © Adamlee01/Shutterstock)

Figure 3
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Brass is harder than copper.

Give a reason why using a harder substance for the pins is an advantage.
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(c) Magnalium is an alloy of magnesium and aluminium.
It is often used for aircraft parts.

(i) Figure 4 shows information about pure aluminium and magnalium.

resistance to

substance density in gcm™ relative strength A
corrosion

aluminium 2.7 low high

magnalium 20 high very high

Figure 4
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Explain, using the information in Figure 4, why magnalium, rather than pure
aluminium, is used for aircraft parts.
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(i) 63.0g of magnalium contains 3.15 g of magnesium.

Calculate the percentage by mass of magnesium in the magnalium.

percentage of magnesium in the magnalium =

(Total for Question 2 = 8 marks)
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3 (a) Transition metals and group 1 metals have many properties in common because
they are all metals.

However some properties of transition metals are different from properties of
group 1 metals.

Which is a property of transition metals but not of group 1 metals?

A good conductor of electricity

B high melting point

C malleable

D shiny when cut or polished
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(b) Copper is a transition metal.

Magnesium reacts with copper sulfate solution to form copper and a solution of
magnesium sulfate.
Magnesium sulfate solution is colourless.

Describe two changes you would see during this reaction.




image79.png
() Rusting is the corrosion of iron.
(i) Water is one of two substances needed for iron to rust.

Give the name of the other substance needed for iron to rust.
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(i) The rate of rusting can be increased by using sea water.

Describe a simple experiment to compare how much an iron nail rusts in
sea water when compared to water.
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(iii) Rusting can be prevented by galvanising iron which involves coating the iron
with a layer of zinc.

A small iron bucket was galvanised. The surface area of the bucket was 0.68 m”

Calculate the mass of zinc required to coat the surface of the bucket with a
layer of zinc of 200gm™.

mass of zinc =

(Total for Question 3 = 8 marks)
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7 (a) Fertilisers contain compounds that promote plant growth.

(i) State the name of an element in these compounds that promotes plant growth.

(i) Potassium nitrate is present in some fertilisers.

Potassium nitrate is formed by the reaction of potassium hydroxide solution
with nitric acid.

Complete the balanced equation for this reaction.

KOH + HNO; —» . - +
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(b) In the Haber process, hydrogen and nitrogen react to form ammonia.
hydrogen + nitrogen = ammonia

(i) The = symbol in the word equation shows that the reaction goes forwards
and backwards at the same time.

Give the name of this type of reaction.

(i) State the formula of a molecule of ammonia.
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(iii) Figure 7 shows a graph of world ammonia production, in millions of tonnes,
from 1945 to 2015.
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State the overall trend in world ammonia production from 1945 to 2015.
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*(d) Ammonia solution and dilute sulfuric acid are used to prepare pure, dry
ammonium sulfate crystals.

In an experiment a titration is carried out to determine the volumes of ammonia
solution and dilute sulfuric acid that react together.

Then an ammonium sulfate solution is prepared from which the pure, dry crystals
are obtained.

Describe in detail, using suitable apparatus, how this experiment should be
carried out.
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