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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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

Answer

Mark

number
7(a)i) An explanation linking one of the following pairs 2

« the test only detects that ion (1)

« so no confusion with other ions (1)

OR

« if same result is given by more than one ion (1)

« do not know which ion is present (1)
Question | Answer Additional guidance Mark
number
7(a)ii) carbon dioxide allow COz2 m

ignore CO?/ CO2/ Coz
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Question
number

7(a)(iii)

Answer

test for chloride ion:
add dilute nitric acid followed by
silver nitrate solution

silver nitrate solution

test for sulfate ion:
add dilute hydrochloric acid followed by &
barium chloride

green precipitate

red precipitate

white preci

yellow precipitate

3)

Additional guidance

Mark

chloride ion - white precipitate (1)
iodide ion - yellow pre:
sulfate ion - white precipitate (1)
1 mark for each line

If more one line connects a left hand box to
those on the right, do not award that mark

3)





image90.png
Question Indicative content Mark
number
*7(b) Answers will be credited according to candidate's deployment of knowledge and understanding of the material in | (6)

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 (3 marks) AO3 (3 marks)

e sodium, potassium and calcium ions detected by flame test
o clean flame test wire with hydrochloric acid

« dip wire into solid

* hold wire in flame

o if flame is yellow - sodium

o if flame s lilac - potassium

o if flame is orange-red - calcium

* if no flame colour - could be aluminium

e calcium and aluminium ions detected using sodium hydroxide solution
« dissolve white solid in water

« add drops of sodium hydroxide solution

« white ppt shows calcium or aluminium ions

« no ppt shows sodium or potassium ions
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add more drops sodium hydroxide solution

if white ppt dissolves to form colourless solution
is aluminium ions

if white ppt does not dissolve

is calcium ions
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Level

Mark Descriptor
0 * No awardable content
Level 1 1-2 « Interpretation and evaluation of the information attempted but will be limited with a focus on mainly just one
variable. Demonstrates limited synthesis of understanding. (AO3)
« Presents an explanation with some structure and coherence. (AO1)
Level 2 3-4 . . . . . .
« Interpretation and evaluation of the information on both variables, synthesising mostly relevant
understanding. (AO3)
« Presents an explanation that has a structure which is mostly clear, coherent and logical. (AO1)
Level 3 5-6

« Interpretation and evaluation of the information, demonstrating throughout the skills of synthesising relevant
understanding. (AO3)
« Presents an explanation that has a well-developed structure which is clear, coherent and logical. (AO1)
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Level |Mark |Additional Guidance General additional guidance - the decision within levels
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.
Level1 |1-2 | Additional quidance Possible candidate responses

State test OR State the result of a test OR knows that | s use a flame test OR sodium gives a yellow flame OR carry

sodium hydroxide solution can be used to test for some out precipitate test OR use sodium hydroxide

metal «  sodium gives a yellow flame and potassium gives a lilac

Gives correct flame colour for more than one metal flame

One test stated and one correct result o use a flame test, and sodium gives a yellow flame

One test poorly described « use sodium hydroxide for a ppt test OR sodium above blue
flame

Level2 |3-4 | Additional guidance Possible candidate responses

One test poorly described and one correct result for
either test OR One test well described

States both tests, including sodium hydroxide OR One

test well described and at least one correct result

Both tests poorly described OR One test poorly
described, two correct results from either test

sodium (compound) above blue flame gives yellow flame
OR add sodium hydroxide and aluminium gives white ppt
sodium (compound) on wire/splint and in blue flame OR
dissolve solid in water and add sodium hydroxide

do flame test; use sodium hydroxide for a ppt test OR
dissolve solid in water and add sodium hydroxide and
aluminium gives white ppt OR sodium (compound) on
wire/splint and in blue flame gives yellow flame

sodium (compound) above the blue flame; use sodium
hydroxide for a ppt test OR sodium (compound) above the
blue flame gives a yellow flame, carry out precipitate test,
white ppt formed
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Level 3

5-6

Additional guidance

Both tests poorly described, a correct result for both
tests
Both tests well described

One test well described, one test poorly described, and
a correct result for either test

Both tests well described, and a correct result for both
tests

Possible candidate responses

sodium (compound) on wire/splint gives yellow flame

AND Add sodium hydroxide and aluminium gives white ppt
dissolve solid in water and add sodium hydroxide

AND Sodium (compound) on wire/splint and in blue flame.
sodium(compound) on wire/splint and in blue flame gives
yellow flame AND add sodium hydroxide to metal.

Dissolve solid in water and add sodium hydroxide and
sodium on wire/splint and in blue flame AND sodium gives
yellow flam AND aluminium gives white ppt.

Total for Question 7 = 12 marks
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Question | Answer Mark
Number
2(a) B sodium
(1)
The only correct answer is B
AO11
A is not correct because lithium gives red flame
C is not correct because potassium gives lilac flame
D is not correct because calcium gives red-orange flame
Question | Answer Additional Guidance Mark
Number
2(b)(i) carbon dioxide Allow COz (1)
Reject carbon monoxide/ CO AO11
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Question | Answer Mark
Number
2(b)(ii) | carbonate / COs* (1)
AO11
Question | Answer Additional guidance Mark
Number
2(c)(i) e point plotted Point must be on correct line (35 mg dm3),
correctly (1) +/- half a square, i.e. between 6.8-7.2 (2)
inclusive
AO21

e line of best fit

(1)

Line of best fit must be one single ruler-
drawn line that goes through 3 printed
points (allow within +/- half a square of
every point).

Ignore any extrapolation below first printed
point or above last printed point
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Question | Answer Additional guidance Mark
Number
2(c)(ii) | value taken from Examiner to read value from candidates’ line
candidate’s graph of best fit (whether correct line or not) and (1)
allow +/- 1 mg dm™? AO21

If no best fit line at all, or if best fit line does
not reach 9, then no marks scored.

(Total for Question 2 = 6 marks)
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Question | Answer Mark

Number

4(a)(i) C 50 nm (1)
AO11

The only correct answer is C
A is not correct because this is too small
B is not correct because this is too small

D is not correct because this is too large
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Question | Answer Mark

Number

4(a)(ii) | D prevent harmful UV radiation reaching the skin (1)
AO11

The only correct answer is D
A is not correct because ratio is high
B is not correct because this is not useful

C is not correct because this is not useful
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Question

Answer Additional guidance Mark
Number
4(a)(iii) | allow 2 for correct answer with or allow 2 marks for 3:4 (2)
without working allow 1.3, 1.333... AO21

51200 (1)
38400
1:1.33(1)

Allow 1 mark for final answer
1.00: 0.75 0or 4:3

Ignore ‘rec’ or dots
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Question | Answer Additional guidance Mark
Number
4(b)(i) An explanation that includes
e Ais {an alkene/ unsaturated/ | Do not accept alkines for (3)
has C=C/ has double bond} alkenes
(1) AO 3 2a
e B is {an alkene/ unsaturated/ AO 3 2b

has C=C/ has double bond}
(1)

e C{is alkane/ is saturated/ no
C=C/ has no double bond/
has only single bonds} (1)
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Question | Answer Additional guidance Mark
Number
4(b)(ii) H H Allow 1 if fully correct but any
Iy
H—C—C—H small letters (2)
H H
Fully correct with all capital letters | allow 1 for any molecule AO11

(2)

containing 2 carbon atoms and
one single C-C bond

Reject ethene (=0)

Allow Dot-and-cross diagrams
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Question | Answer Additional guidance Mark

Number

4(b)(iii) | contains carbon and hydrogen Allow 1: contains carbon and (2)
(atoms) (1) hydrogen molecules only AO11

only (1)

MP2 dependent on MP1

Allow 1: Element containing
carbon and hydrogen only

(Total for Question 4 = 11 marks)
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Question | Answer Mark
Number
7(a)(i) D the metal conducts electricity
(1)
The only correct answer is D AO21

A is not correct because metals are not hard
B is not correct because this is not useful

C is not correct because this is not relevant
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Question | Answer Mark
Number
7(a)(ii) | C the polymer

The only correct answer is C
A is not correct because this in not flexible
B is not correct because this is not flexible

D is not correct because this is a conductor

(1)
AO 3 1a
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Question | Answer Additional guidance Mark
Number
7(b) Correct property No property given = no marks (2)
e no reaction with
water/unreactive/ high If more than one property given AO 3 1a
melting point / low Ignore any incorrect propeties and | AO 3 1b

flexibility (1)

Linked to correct reason
e drinks contain water/will
not react with drink/
ceramic will not melt /
cup will not distort / cup
will keep shape (1)

associated reasons
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Question | Answer Mark

Number

700 | R H (2)
\ / AO21

/
F H o

1 mark for each correct bond
-1 for each additional bond
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Question | Indicative content Mark
Number
*7(c)(ii) | 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.

Aspect 1: MANUFACTURE

crude oil is a raw material

crude oil is finite

cracking requires a lot of energy

generation of energy for fractional distillation and cracking may
cause release of carbon dioxide

carbon dioxide is a greenhouse gas and may lead to global
warming
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Aspect 2: DISPOSAL

some polymers disposed of in landfill sites
non-biodegradable

persists in landfill

landfill space runs out

some plastic ends up as litter/ in oceans
this may be hazardous to wildlife

some polymers are recycled
polymers must be sorted into different types
public must make effort to sort/ recycle

some polymers are burnt

produces carbon dioxide

carbon dioxide is a greenhouse gas
greenhouse gases may cause global warming
toxic gases may be produced
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Ignore all irrelevant material

Ignore general statements such as ‘disposal of polymers is harmful
to the environment’

If carbon dioxide/ greenhouse effect etc. mentioned in both
aspects, only credit once
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Level

Descriptor

No rewardable material.

Level 1

o Demonstrates elements of biological understanding, some of which is
inaccurate. Understanding of scientific ideas lacks detail.
e Presents an explanation with some structure and coherence.
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Level 2

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

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

Level 3

Demonstrates accurate and relevant biological understanding throughout.
Understanding of the scientific ideas is detailed and fully developed.
Presents an explanation that has a well-developed structure which is clear,
coherent and logical.

(Total for Question 7 = 12 marks)
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Question | Answer Mark
number
2(a) An explanation linking ()

o metal (1)

e good conductor (of electricity) (1)
Question | Answer Mark
number
2(b)(i) D 100 (1)

D is the only correct answer because 17 / 0.16 ~ 100
A, B and C are incorrect because 17 / 0.16 ~ 100
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Question | Answer Additional guidance Mark
number
2(b)(ii) | allow 2 for correct answer with or ()
without working
surface area of 1 side of cube allow 9x9 (1) x9
=9x9 (1) (=81 (nm?) (=729 (nm?))
total area of cube
=6x(9x9) (1) (=486 (nm?)) allow 6 x 9 (1) (= 54 (nm?))
Question | Answer Mark
number
2(b)(iii) | damages cells/heart problems/get into the bloodstream/pass 1)

into cells/catalysing harmful reactions/harmful to aquatic life

(Total for Question 2 = 6 marks)
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Question | Answer Additional guidance Mark
number
4(a)(i) A description including ()

« put (clean) wire into solid (1)

« hold (wire) in (Bunsen) flame

(1

put (damp) splint into solid (1)

hold splint in (Bunsen) flame

(1

ignore: hold over flame
reject use of yellow flame
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Question | Answer Mark
number
4(a)(i) metal fon flame colour @

calcium

potassium

Each line 1 mark

green

yellow

lilac

orange-red

blue-green

Do not award mark if more than one line join the left hand

boxes with those on the right
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Question | Answer Mark
number
4(b)(i) solution anion @)
bromide
solution of P *| carbonate
*| chloride
solution of Q iodide
sulfate

Each line 1 mark

Do not award mark if more than one line join the left hand boxes

with those on the right
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Question

Answer Additional Guidance Mark
number
4(c)(i) e green (1) allow any shades of green e.g. | (2)

e precipitate / (insoluble) light green, grey green, blue

solid (1) green but no other colours (1)

Question | Answer Mark
number
4(c)(ii) C sodium sulfate 1)

A,B and D are incorrect because they are not products of the

reaction
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10(a)(i) A description to include any two
from

e double bond (in monomer)

breaks (1)
e {monomers/ molecules} link

together (1) diagrams can score MP1, 2
o to form a (long) chain (1) or3

ignore mention of
addition or condensation
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10(a)(ii)

[¢] H
||
C—©C
||

B cl H n

B is the only correct answer.

A is not correct as it is poly(1,2-dichloroethene)
C is not correct as it has a double bond
D is not correct as it is poly(1,1,2-trichloroethene)
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B only the dichloroethene and bromine water goes
colourless

A is incorrect because the alkene decolourises bromine
water

C is incorrect because the polymer does not decolourise
bromine water but the alkene does

D is not correct because the polymer does not decolourise
bromine water
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10(b) CoHs + 2Cly — GHaCly + 2HC (2)

o HCL(1)

e« 2(1)
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10(c) An explanation to a property with | MP2 depends on MP1

a linked reason
allow

non-toxic (1)

so stops food being poisonous (1) impermeable to air (1)
stops food {oxidation /

OR reaction with air} (1)
ignore ‘stops food going

unreactive (1) off’

so it does not react with the food

(1) impermeable to water (1)
stops dampening of food (1)

OR
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flexible (1)
so it can wrap all around the food

(1)

high melting point (1)
so can wrap hot food
(without melting) (1)

ignore: strong/ tough/
transparent/ cheap/ can
seal
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Question | Answer Additional guidance Mark
number

10(d) 18 as final answer with or without | 480 as final answer scores 2 | (3)
working scores 3 482.5 / 483 as final answer
scores 1
100 - 96.5 = 3.5 (1)
500 x 3.5/100 (=17.5) (1) answer with working using
=18 (tonnes to 2 s.f.) (1) 96.5 and 500 and rounded

correctly to 2 s.f. scores 1

(Total for Question 10 = 11 marks)
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Mark

Question | Answer

number

1(a) D does not dissolve in water (1)
A, B and C are not factually correct AO2

Question | Answer Mark

number

1(b)(i) polymer (1)

AO3
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Question | Answer Mark
number
1(c)(i) breathed in / absorbed by the skin / consumed within food | (1)
and drink / medication
AO2
Question | Answer Mark
number
1(c)(ii) catalyse (harmful) reactions / build up and form blockages | (1)
AO1
Answer Mark
1(c)(iii) 1.2:1 (1)

AO2
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Question | Answer Mark
number

4(a)(i) to clean the wire / to prevent contamination of sample (1)

AO1
Question | Answer Mark
number

4(a)(ii) so that the solid vaporises more easily / so that the solid | (1)
sticks onto the wire

AO1
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Question | Answer Mark

number

4(a)(iii) | A blue-green (1)
B is incorrect as potassium gives a lilac flame AO2
C is incorrect as calcium gives an orange-red flame
D is incorrect as sodium gives a yellow flame

Question | Answer Additional guidance | Mark

number

4(b)(i) more {accurate / sensitive / requires no (1)
reliable} judgement / can be

quantitative AO1
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Question | Answer Mark

number

4(b)(ii) | single straight line of best fit through points (1)
AO3

Question | Answer Mark

number

4(b)(iii) | value consistent with candidate’s line of best fit (1)

AO3
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Question | Answer Additional guidance | Mark

number

4(c) An explanation linking (2)
use hydrochloric acid (rather Allow nitric acid AO3

than sulfuric acid) (1)

(as) sulfuric acid contains
sulfate ions (1)

allow use a different
acid
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Question | Answer Mark
number
10(a)(i) | Any one from (1)
need to sort polymers into different types
polymers often need to be separated from other polymers AO1

takes time to sort by hand

containers may need to be washed before recycling
difficult to break down into their monomers

some not recyclable

requires a lot of energy
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Question | Answer Additional guidance Mark
number
10(a)(ii) | A description to include (2)

e polymers persist in landfill / accept polymers persist in the

landfill site fills up too quickly environment / harmful to AO1
* polymers degrade very slowly wildlife
not biodegradable / hard to

or decompose

« combustion produces gases

* which may be toxic
Question | Answer Additional guidance Mark
number
10(b)(i) | circle around C=C or circle around C-Cl (1)

AO2
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Question | Answer Additional guidance Mark
number

I—0O—xI

I-0-0

10(b)(ii) chain containing 6 C atoms (1) | (3)
single bonds between C atoms
(1)

rest of structure complete (1) | AO1

I—0O—xI
I—0—0
I—0O—xI
I—0—0

(3)
low alternative
arrangements

o

low max 2 for
T g

,,Cfc,,
g

o
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Question | Answer Mark
number
10(b)(iii) | addition (polymer) (1)

AO1
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3 Polymer molecules can be made by joining together large numbers of small molecules
called monomers.

(a) Figure 5 shows the names and structures of some polymers and the monomers
used to make them.

Complete the table using the information given.
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structure of structure of
name of polymer | 1 mermolecule | "2MeOfmonomer | mer molecule
H H
N s
ethene) ethene —=C
poly( PN
H H
[
poly(chloroethene) f{‘%‘ chloroethene
..H H n
[FF F F
| s
7{‘4? tetrafluoroethene c:c\
LF Fl, F F

Figure 5
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(b) Plastics are polymers.

State two problems caused by the disposal of polymers.
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(c) A molecule of propene has the structure shown in Figure 6.

H CH;
N /
—=C
/ N
H H
Figure 6

Which of the following shows the structure of part of a poly(propene) molecule?
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CHiy H H CH; H H
—C —C
H H H H H H
H CHy H CHy H CHy
—C —C
H H H H H H
H CH, H H CHy H
—C —C
H CH; H H CH H
CH, CH; CH, CHy CH, CH,
—C —C
CH; CH; CH; CHy CH; CHs
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(b) The structure of a molecule of ethene is shown in Figure 8.

Figure 8

(i) Figure 9 shows the incomplete dot and cross diagram for a molecule of ethene.

H H
X. xl
c C
X. .X
H H

Figure 9
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Complete Figure 9 to show the electrons of the C=C double bond.
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(c) Substance X is an unsaturated hydrocarbon.
The structure of a molecule of substance X is shown in Figure 10.

Tl
H—C—C—C—C H
VI D= u
N
/N

Figure 10
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Explain how the structure of substance X shows that it is an unsaturated hydrocarbon.
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(d) Two liquid hydrocarbons, A and B, were tested with bromine water.
One hydrocarbon was known to be an alkane.
The other hydrocarbon was known to be an alkene.

Each hydrocarbon was shaken with a few drops of bromine water.

The results of the tests were
hydrocarbon A + bromine water: the mixture turned from orange to colourless.
hydrocarbon B + bromine water: the orange colour remained.

Explain these results.
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7 (a) Qualitative tests are carried out on ionic substances to identify the ions present in
the substances.

The test for a given ion must be unique to that ion.

(i) Explain why the test for a given ion must be unique to that ion.
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(ii) In the test for the carbonate ion, CO,*, dilute hydrochloric acid is added to the
solid being tested.

State the name of the gas produced in the test if carbonate ions are present.

(iii) Tests for three ions are described.

Draw one straight line from the test for each ion to the observation that
shows that ion to be present.
Each observation may be correct for one test, more than one test, or for none

of the tests.
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description of test observation

test for chloride ion:
add dilute nitric acid followed by ® @ green precipitate

silver nitrate solution

° -
test for iodide ion: red precipitate

add dilute nitric acid followed by L 4

silver nitrate solution . -
® white precipitate

test for sulfate ion:
add dilute hydrochloric acid followed by @ ® yellow precipitate

barium chloride solution
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*(b) A white solid is known to be a chloride in which the metal ion is sodium, potassium,
calcium or aluminium.

A chemist was told to carry out a test for each metal ion that could be present in
this white solid.

Describe tests to show the presence of each of these metal ions.
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2 Figure 3 shows two tests carried out on a white solid and the results of the tests.

flame test carried out a yellow flame

gas given off passed the limewater goes milky
into limewater

H dilute hydrochloric acid added | effervescence occurs

Figure 3
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(@) Which ion is shown to be present by the result of test 1?

O N W >

lithium
sodium
potassium

calcium
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(b) (i) State the name of the gas given off in test 2.

(i) State the name of the ion shown to be present in the white solid by the result
of test 2.
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(c) A flame photometer can be used to measure the concentration of potassium ions
in a solution.

Figure 4 shows the photometer readings for three different concentrations of
potassium ions in solutions.
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photometer 12
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Figure 4
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(i) A solution containing a concentration of potassium ions of 35mgdm ™ is
placed in the photometer.
The photometer reading is 7.0.

Plot this point on the graph and then draw the straight line of best fit.

(ii) Another solution of potassium ions gives a photometer reading of 9.0.

Use the graph to find the concentration of potassium ions in this solution.

concentration mgdm™

(Total for Question 2 = 6 marks)




image26.png
4 (a) Nanoparticles are found in some sunscreens.
(i) Anatom has a radius of about 0.1 nm.

A nanoparticle might have a radius of about

0.01nm
0.1Tnm

50nm

o N W >

Tcm
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(i) A useful property of nanoparticles in sunscreens is that they

o N W >

have a low surface area to volume ratio
are toxic
are white

prevent harmful UV radiation reaching the skin
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(iii) A nanoparticle has a surface area of 38400 nm? and a volume of 51200 nm°.

Calculate the surface area to volume ratio.

surface area to volume ratio = 1.00 :
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(b) The molecules of three organic substances A, B and C are shown in Figure 6.

wen | weees | e

Figure 6
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(i) A small volume of bromine water is added to each of the substances A, B and C
and the mixtures shaken.
Explain why A and B decolourise bromine water but C does not.
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(i) Ethane, C,Hs, is a hydrocarbon.

Draw a molecule of ethane showing all covalent bonds.
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(iiii) State why ethane is described as a hydrocarbon.

(Total for Question 4 = 11 marks)
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7 (a) Figure 10 shows information about a glass, a ceramic, a polymer and a metal.

flexibility

reaction with water

electrical
conductivity

melting point

*polymers soften, rather than melt, when heated.

Figure 10
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Figure 11 shows part of a household wire that connects a kettle to a plug.

wire

insulation

Figure 11
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(i) Why is this wire made of metal?

o N W >

the metal is hard
the metal reacts with water
the metal is an element

the metal conducts electricity
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(i) Which type of material would be most suitable for the insulation on this
household wire?

the glass

the polymer

A
B the ceramic
C
D

the metal
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(b) Explain, using information from Figure 10, why the ceramic is a suitable material
to make a cup that will contain a hot drink of tea or coffee.
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(c) (i) The structure of a molecule of a polymer is shown in Figure 12.

H
|

—C
\

Hin

m—N—m

Figure 12
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Complete the structure of a molecule of the monomer used to make this
polymer by adding the missing covalent bonds.
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*(ii) Poly(ethene) has many uses in everyday life.
Large amounts of poly(ethene) are manufactured from ethene produced by
cracking fractions obtained from crude oil.

Poly(ethene) is used to make many objects.
After use it is necessary to dispose of the large amounts of poly(ethene) in
these objects.

Explain some of the problems associated with the manufacture and disposal
of poly(ethene).





image41.png




image42.png




image43.png
2

(a) Figure 2 shows information about three different materials, a composite, a glass

and a metal.

Frmpreype
o | | | |
onsramay |y o | oot |
oo | oot | own | o |

Figure 2
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Explain which material in Figure 2 is the most suitable material to use in
electrical circuits.

(2)
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(b) (i) Nanoparticles are very small.

Some nanoparticles have a radius of 17 nm.
The radius of a magnesium atom is 0.16 nm.

Approximately how many times larger is the radius of these nanoparticles
than the radius of the magnesium atom?

A 0.01
B 0.10
Cc 10
D 100





image46.png
(ii) A catalyst contains cube-shaped nanoparticles.
Figure 3 shows a diagram of a cube-shaped nanoparticle.

The length of each side of the cube is 9nm.

© Gauravjuvekar

Figure 3
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Calculate the surface area of the cube, in nm2

(2)

surface area =
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(iii) Nanoparticles have many uses.
Some scientists are concerned about the possible risks of using nanoparticles.

Give one possible risk of using nanoparticles.

(Total for Question 2 = 6 marks)
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4 Tests are carried out to identify the ions in two solids, P and Q.

(@) Aflame testis used to identify the metal ions in each of these solids.

(i) Describe how to do a flame test.
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(ii) Different metal ions produce different coloured flames.

Draw one straight line from each metal ion to its flame colour.

metal ion flame colour
® green
calcium @ ® yellow
® lilac
potassium @ ® orange-red
® blue-green
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(b) P and Q dissolve in water to form colourless solutions.

Figure 7 shows the results of tests on these solutions.

B

dilute hydrochloric acid added, a white precipitate | remains colourless
then barium chloride solution precip
dilute nitric acid added, then .

N . N remains colourless | ayellow precipitate
silver nitrate solution

Figure 7
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(i) The anions in solutions of P and Q can be identified from the results of the
tests shown in Figure 7.

Draw one straight line from each solution to the anion present.
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solution

solutionof P ®

solutionofQ ®

anion

bromide

carbonate

chloride

iodide

sulfate
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(c) Afew drops of sodium hydroxide solution are added to a solution of iron(ll) sulfate.
Iron(ll) hydroxide is formed.

(i) State what would be seen.
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(i) One other product is formed in this reaction.

What is the name of this other product?

iron(ll) chloride

sodium chloride

sodium sulfate

A
B
C
D

water
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10 Figure 16 shows the structure of a molecule of dichloroethene.

Cl H
N /
—=C

/ N
cl H

Figure 16
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(@) (i) Describe how dichloroethene monomers form a polymer.

(2)
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(ii) Which of these represents the structure of the polymer formed from the
monomer in Figure 167

v al

O A ¢
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(iii) Separate samples of dichloroethene and poly(dichloroethene) are shaken with
a few drops of bromine water.

What would be seen?

A

B
0o c
D

both mixtures remain orange
only the dichloroethene and bromine water goes colourless
only the poly(dichloroethene) and bromine water goes colourless

both mixtures go colourless
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(b) Dichloroethene is produced from ethene and chlorine.

In the overall reaction, ethene reacts with chlorine and forms dichloroethene and
hydrogen chloride.

Complete the balanced equation for the overall reaction.

CH, + 2Cl, » CH.CL, +
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(c) Poly(dichloroethene) was used to wrap food to keep it fresh.

Explain one property that a plastic food wrapping must have.
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(d) An industrial process uses 500 tonnes of dichloroethene.
In the process only 96.5% of the dichloroethene molecules react.

Calculate the mass of dichloroethene that has not reacted.

Give your answer to two significant figures.

mass = .

(Total for Question 10 = 11 marks)
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1 (a) Figure 1 shows a mug made of clay ceramic.

Figure 1
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Which property of clay ceramic makes it suitable for use as a mug?
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is brittle
is not transparent
does not conduct electricity

does not dissolve in water
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(b) Figure 2 shows the properties of some materials.

conducts conducts transparent
electricity heat P
EE S N S R

T T N N T

Figure 2




image66.png
Figure 3 shows an electrical cable.
The electrical cable is made of metal wire coated with another material.
The metal wire inside the electrical cable conducts electricity.

metal wire

coating on wire

Figure 3
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(i) Name a material from Figure 2 that would be suitable for coating the metal wire.
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(c) There are some concerns that nanoparticles may cause harm if they enter
the human body.

(i) Suggest one way that nanoparticles can enter the human body.

(i) Suggest one possible risk if nanoparticles enter the human body.
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(iii) The surface area of a nanoparticle of gold is 150 nm?2.
The volume of a nanoparticle of gold is 125 nm?.

. surface area
ratio= —————
volume

Calculate the surface area to volume ratio of this nanoparticle of gold.

surface area to volume ratio =
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4 A student carried out some tests on copper sulfate.
(@) Aflame test was carried out on some copper sulfate crystals.
The student used the following method.

step 1 dip a wire in hydrochloric acid, then hold the wire in a roaring
Bunsen burner flame

step 2 dip the wire in hydrochloric acid again, then dip the wire in the
copper sulfate crystals

step 3 hold the wire with the copper sulfate in the roaring Bunsen burner
flame.
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(i) State why in step 1 the wire is dipped in hydrochloric acid and held in a
roaring Bunsen burner flame.

(ii) State why in step 2 the wire is dipped in hydrochloric acid again before
dipping it in the copper sulfate crystals.
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(iii) What colour should be seen when the flame test is carried out on copper sulfate?

blue-green

lilac

orange-red

o N W >

yellow
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(b) A solution of the copper sulfate was tested in a flame photometer.

(i) Give an advantage of using a flame photometer, rather than a flame test, to
test for copper ions.
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(i) Figure 7 shows some values obtained when producing a calibration graph for
copper ions in a flame photometer.

Draw a line of best fit through the points.
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display
reading

0.09

0.08

0.07

0.06

0.05

0.03

0.02

0.01

concentration of ions in ppm

Figure 7
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(iii) A solution containing copper ions gave a display reading of 0.030.

Use the calibration graph in Figure 7 to find the concentration of copper ions
in this solution.

concentration of copper ions = . ppm
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(c) The student tested an unknown solution for sulfate ions by

1. adding a few drops of dilute sulfuric acid to the unknown solution
2. then adding a few drops of barium chloride solution.

A white precipitate was formed.

The student cannot conclude from this result that the unknown solution contains
sulfate ions.

Explain what the student should change to obtain a valid result.
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10 This question is about polymers.

(a) (i) State a problem with recycling polymers.

(i) Describe a problem associated with the disposal of polymers.
(2)
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(b) Poly(chloroethene) is a polymer made from chloroethene.
A molecule of chloroethene is shown in Figure 20.

H Cl
N /
=C
/ N
H H
Figure 20

(i) On Figure 20, draw a circle around the functional group in this molecule.
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(i) Draw a section of a poly(chloroethene) molecule containing three repeating
units, showing all bonds.
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(iii) What type of polymer is poly(chloroethene)?
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Question | Answer Additional guidance Mark
number
3(a) H H 3)
L]
C—C
| | note n must be present on the repeating unit
HOH,
1)
H\ /CI
L6
H H

poly(tetrafluoroethene) (1)

allow polytetrafluoroethene
ignore ptfe / Teflon
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Question | Answer Additional guidance Mark
number
3(b) any two from )

* polymers degrade very slowly / last very long time in landfill
m

« notbiodegradable (1)

« landfill sites fill up quickly (1)

e (toxic) gases produced during disposal by combustion (1)

« harmful to wildlife / habitats / ecosystems(1)

allow decompose/ breakdown / disintegrates

allow named gases
allow carbon dioxide
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Question | Answer Mark
number
3(c) T ?Hg T cl:»-c3 T (‘:H3 )
B T T (‘: T T (‘; is the only correct answer
H H H H H H

Ais not correct because there are insufficient CHs groups attached to the carbon chain
Cis not correct because only one CHs group can be attached to a carbon atom
D is not correct because there are no H atoms attached to the carbon chain
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Question | Answer Additional guidance Mark
number
5(b)(i) 4 electrons shown between the 2 carbon atoms electrons may be shown as dots, crosses or as a m

mixture
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Question
number

Answer

Additional guidance

Mark

5(c)

An explanation linking

« (molecules of X) contain double bonds / C=C (1)
« only contain carbon and hydrogen atoms (1)

allow multiple bond

)
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Question
number

Answer

Additional guidance

Mark

5(d)

An explanation linking any two of the following

« Areacts with bromine (water) (1)
« (therefore) A is unsaturated (1)

OR

« B does not react with bromine (water) (1)
« (therefore) B is saturated (1)

allow A is alkene / B is alkane (1)
allow alkane does not decolourise / alkene does
decolourise (1)

allow A is unsaturated and B is saturated (2)
allow A reacts and B does not react (2)
ignore bromine water turns clear / is discoloured

)





image2.png




