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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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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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(b) Describe the test to show the gas produced is oxygen.

(2)
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9 Diesel oil is a mixture of hydrocarbons that can be obtained from crude oil.

(a) State the name of the process used to separate diesel oil from crude oil.

(b) Diesel oil contains alkanes.
These alkanes are part of an homologous series.

Which statement about compounds in this homologous series is true?

A they have the same chemical formula

B they have the same empirical formula

C they have the same general formula

D they have the same molecular formula
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(c) When fuels such as diesel oil are burned, the high temperatures produced can
cause nitrogen and oxygen in the air to form the pollutant nitrogen dioxide.

Complete the balanced equation for the reaction.

N,+20, — ..
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(d) Explain how the greenhouse effect is caused by the gases produced by the
complete combustion of diesel oil.

(3)
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*(e) Diesel oil can contain impurities of sulfur.
Burning diesel oil containing impurities of sulfur can result in acid rain.
Acid rain is harmful to the environment.

Explain how acid rain is formed and the harm it can do.
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(Total for Question 9 = 13 marks)
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1 (a) The two most common gases in today’s atmosphere are nitrogen and oxygen.
(i) What is the third most common gas in today’s atmosphere?
] A argon

butane

B
[0 C chlorine
D hydrogen
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(i) What is the percentage of oxygen in today’s atmosphere?

A 004

1

B
Cc 21
D 78

(b) Give the name of the most common gas in the Earth'’s early atmosphere.
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(c) This early atmosphere was hot and contained water vapour.
The atmosphere today contains less water vapour.

Explain what caused the amount of water vapour in the atmosphere to decrease.
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(d) The concentration of carbon dioxide in the atmosphere can be measured
in parts per million (ppm).

Figure 1 shows the measurements in January 2018 and January 2019.

concentration of
carbon dioxide in ppm
January 2018 407.96
January 2019 410.83

Figure 1
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(i) Calculate the increase in the concentration, in ppm, of carbon dioxide from
January 2018 to January 2019.

Give your answer to the nearest whole number.

increase in concentration of carbon dioxide =
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(i) Give a possible cause for this increase in the concentration of carbon dioxide.

(Total for Question 1 = 8 marks)
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6 (a) Methane is a hydrocarbon fuel.

(i) Complete the word equation for the complete combustion of methane in
oxygen.

methane +

(i) The incomplete combustion of methane can produce carbon and
carbon monoxide.

Give the reason why carbon and carbon monoxide are produced in the
incomplete combustion of methane.
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(b) Crude oil is a complex mixture of hydrocarbons.
Crude oil can be separated into useful fractions by fractional distillation.

Figure 10 shows a fractional distillation column and the fractions produced when
crude oil is distilled.
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Figure 10
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(i) Name the fraction in Figure 10 that is used to surface roads.
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(i) Name the fraction in Figure 10 that contains hydrocarbons with the lowest
boiling point.

(c) When crude oil is fractionally distilled, the demand for some fractions is more
than the amount produced.

Figure 11 shows the relative amounts of each fraction in a crude oil and the
relative demand for each of these fractions.
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Figure 11
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Which of the following shows the fractions where the relative demand is greater
than the relative amount in the crude oil?

kerosene, diesel oil, bitumen
gases, petrol, diesel oil

gases, petrol, kerosene

o N W >

petrol, diesel oil, fuel oil
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3 Hydrogen peroxide decomposes to form water and oxygen.
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(b) At the end of the reaction the bung is removed from the conical flask.
A glowing splint is put into the gas in the flask.

State what you would see.
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5 Crude oil is found in the Earth'’s crust.

(@) Which of the statements about crude oil is correct?

crude oil is a finite resource

crude oil is a mixture of the elements hydrogen and carbon

all of the molecules in crude oil contain rings of carbon atoms

A
B
C
D

crude oil is used in cars as a fuel
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(b) The substances ethane, C;H,, octane, CgH,g, and pentadecane, CisHs,, are all found
in crude oil.

These substances

A have the same formula

B have the same boiling point

C are in the same homologous series

D form different products when completely combusted in air
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(c) (i) Use aword from the box to complete each of the sentences about the
fractional distillation of crude oil.

condensed heated melted solidified stirred

Each word may be used once, more than once, or not at all.

The separation of crude oil into fractions occurs in a fractional distillation column.

Before crude oil is passed into the column it is

During the distillation, vapour rises up the column until it is cold enough for the

vapour to form a liquid. The vapour has been
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(i) Complete this sentence by underlining the correct answer in the box.

Compared with the fraction from the top of the column,

has more carbon atoms per molecule.
the fraction from the bottom of the column | has a lower viscosity.

is easier to ignite.
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(d) When crude oil is separated into fractions, the amount of each fraction obtained
rarely matches the demand for that fraction.

Figure 7 shows the relative amounts of four of the fractions obtained from a crude
oil and the relative demand for each of these fractions.

relative amount obtained .
from the crude oil felativeldemant
e | s

;

Figure 7
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State the fraction for which the relative amount obtained exceeds the relative demand.
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(e) InJanuary 2015 the United Kingdom produced 850000 barrels of crude oil per day.
45% of this crude oil was fuel oil.

Calculate the number of barrels of fuel oil present in the 850000 barrels of crude oil.

Give your answer to two significant figures.

(Total for Question 5 = 9 marks)
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6 Figure 8 shows one molecule of each of four different substances, A, B, C and D.

H
v N O 0—Cc—0
‘ O (0] H H
H
substance A substance B substance C substance D

Figure 8

(a) State the formula of a molecule of substance B.
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(b) (i) Substance C can be formed by burning an element in oxygen.

Write the word equation for this reaction.

(i) Consider substances A, B, and D.

Give the letters of the two substances that can be formed by burning an
element in oxygen.
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(c) The amount of oxygen in the atmosphere has increased since the Earth'’s early
atmosphere was formed.

Explain what has caused this change.
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(d) Carbon dioxide is present in the Earth’s atmosphere.

Some processes increase the amount of carbon dioxide in the atmosphere, other
processes decrease it.

Draw one straight line from each change in the amount of carbon dioxide in the
atmosphere to the process causing the change.
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change in the amount of process causing the change
carbon dioxide in the atmosphere

. carbon dioxide absorbing
the Sun’s energy

increase [ carbon dioxide dissolving
in oceans

® volcanic emissions

decrease [ ]

® using argon in light bulbs

® burning hydrogen
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(e) Figure 9 shows a graph of the amount of carbon dioxide in the Earth’s atmosphere
from 1985 to 2005.
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(i) Describe how the amount of carbon dioxide in the Earth’s atmosphere varies
within each year.

m

(ii) Describe the overall trend in the amount of carbon dioxide in the Earth’s
atmosphere from 1985 to 2005.
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(iii) Calculate the change in the amount of carbon dioxide in the Earth’s
atmosphere from the beginning of 1990 to the beginning of 2000.

change in amount =

(Total for Question 6 = 11 marks)
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1 (a) Plants release oxygen into the atmosphere.

What is the name of the process that releases oxygen into the atmosphere?

A combustion

B oxidation

C photosynthesis

D polymerisation
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(b) The atmosphere contains 21% of oxygen.

(i) Figure 1 shows an incomplete bar chart of the main gases in the atmosphere.

percentage of %0

gas in today’s
atmosphere

70
60
50
40
30
20

10
1

nitrogen | oxygen | other
gases

0

Figure 1

Complete the bar chart by showing the percentage of oxygen in the atmosphere.
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(ii) Calculate the volume of oxygen present in 300cm’ of air.

(volumes are measured under the same conditions of temperature and pressure)

volume of oxygen = ..
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(d) Which test shows a gas is oxygen?

a few drops of limewater will turn cloudy when shaken with the gas

a glowing splint will relight when placed in the gas

a lighted splint placed in the gas will cause a pop

A
B
C
D

a piece of damp red litmus paper will turn blue when placed in the gas
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5 (a) Propene can be produced by the cracking of some hydrocarbons obtained from
crude oil.

The equation shows the cracking of one molecule of decane to produce one molecule
of butene and one molecule of another product.

CiH, > CHs + CH,
decane  butene

(i) Calculate the values of xand y in C,H,.
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(i) The incomplete combustion of ethene in air produces water as one of the products.

Give the name of another product of the incomplete combustion of ethene.
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8 Most of the fuels used today are obtained from crude oil.

(@) Which statement about crude oil is correct?

A crude oil is a compound of different hydrocarbons

crude oil is a mixture of hydrocarbons

B
C crude oil contains different hydrocarbons, all with the same molecular formula
D

crude oil is an unlimited supply of hydrocarbons
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(b) Crude oil is separated into several fractions by fractional distillation.
Two of these fractions are kerosene and diesel oil.

(i) State a use for each of these fractions.

kerosene...

diesel oil

(i) Figure 13 shows where the fractions kerosene and diesel oil are produced in
the fractionating column.
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———= diesel oil
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Figure 13
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Kerosene is obtained higher up the column than diesel oil.
Kerosene and diesel oil fractions have slightly different properties.

Choose a property.
State how this property for kerosene compares with the property for diesel oil.

property

comparison
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(c) Figure 14 shows the formulae of a molecule of butane and of a molecule of pentane.
Butane and pentane are neighbouring members of the same homologous series.

H H HH HHHHH

Ll Ll
H—C—C—CCH HCCCCCH

H HHH HHHHH

butane pentane

Figure 14
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(i) Explain, using these formulae, why butane and pentane are neighbouring
members of the same homologous series.
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Question | Answer Additional Mark

number guidance

6(b) A description to include (2)
glowing splint (1) AO1

relights (1)

MP2 is dependent
on MP1
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Question | Answer Mark

number

9(a) fractional distillation / fractionation (1) (1)

AO1

Question | Answer Mark

number

9(b) C they have the same general formula (1)
A, B and D not correct as compounds in homologous series have | o01

different chemical, empirical and molecular formulae.





image54.png
Question

Answer

Additional guidance Mark
number
9(c) N2 + 202 — 2NO2 (2) other incorrect balancing max | (2)
1
or AO2

NO2 (1)
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Question | Answer Additional Mark
number guidance
9(d) An explanation linking (3)

e {carbon dioxide / water} produced (1) | allow formula AO2

e (the gases) absorb heat radiated from
earth (1)

re-radiate heat back into the atmosphere

(1)

allow traps the heat
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Question | Indicative content Mark
num
9(e) 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 (3 marks) AO2 (3 marks)

sulfur burns at the same time as the hydrocarbon
sulfur reacts with oxygen

sulfur dioxide gas is formed

sulfur dioxide is an acidic gas

sulfur dioxide dissolves in clouds

to form sulfurous acid

which is then oxidised to form sulfuric acid

rain water becomes acidic
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acid rain damages buliaings / statues
damages plants/trees

runs into rivers / waterways

makes rivers/waterways acidic

kills fish/insects/waterlife

increases corrosion of metals
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Level Mark Descriptor
0 No rewardable material.
Level 1 1-2 acid rain damages plants and erodes buildings
Level 2 3-4 sulfur dioxide is formed which dissolves in clouds and then
acid rain runs into waterways and kills fish
Level 3 5-6 sulfur burns to form sulfur dioxide which dissolves in clouds

to form sulfuric acid, the acid rains can erode limestone
statues and will increase corrosion of metals making them
weaker.
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Question | Answer Mark
number
1(a)(i) A argon This is the only correct answer. 1)

B is incorrect because butane is not found in the air

C is incorrect because chlorine is not found in the air

D is incorrect because hydrogen is only found in the air in

extremely small amounts
Question | Answer Mark
number
1(a)(ii) C 21 This is the only correct answer. 1)

A, B and D are incorrect
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Question | Answer Additional guidance | Mark
number

1(b) carbon dioxide allow CO 1)
Question | Answer Additional guidance Mark
number

1(c) An explanation linking any two ()

e Earth cooled (1)

e water (vapour) condensed
(1

e oceans formed /seas
formed/ rainfall (1)

allow temperature decreased
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Question | Answer Mark
number
1(d)(i) allow 2 for correct answer with or without working ()

change in concentration = 410.83 - 407.96 (=2.87) (1)
=3 (1)
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Question | Answer Additional guidance Mark
number

1(d)(ii) volcanic activity / burning of allow more vehicles on road 1)
fossil fuels / deforestation / ignore global warming / ice-caps
respiration melting / farming

(Total for Question 1 = 8 marks)
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Question | Answer Additional guidance Mark
number

6(a)(i) oxygen (1) ignore symbols (2)

— carbon dioxide (1) reject other substances on
either side for that mark

Question | Answer Additional guidance Mark
number

6(a)(ii) limited supply of oxygen ignore air (1)
Question | Answer Additional guidance Mark
number

6(b)(i) bitumen reject other fractions 1)
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Question | Answer Additional guidance Mark
number

6(b)(ii) gases reject other fractions 1)
Question | Answer Mark
number

6(c) B gases, petrol, diesel oil 1)

This is the only correct answer.

A is incorrect because only diesel oil has a relative demand
greater than the relative amount obtained

C is incorrect only gases and petrol have a relative demand
greater than the relative amount obtained

D is incorrect only petrol and diesel oil have a relative demand
greater than the relative amount obtained





image65.png
Question | Answer Additional guidance Mark
Number
3(b) (splint) (re)lights allow alternatives indicating that
splint burns e.g. flame (1)
AO11

allow glows more brightly

reject squeaky pop
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Question | Answer Mark

Number

5(a) A crude oil is a finite resource (1)
AO11

The only correct answer is A
B is not correct because crude oil is a mixture of compounds
C is not correct because most molecules are chains

D is not correct because crude oil must be fractionated first
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Question | Answer Mark
Number
5(b) C are in the same homologous series (1)
The only correct answer is C A021
A is not correct because they have different formulae
B is not correct because they have different bpts
D is not correct because they all form carbon dioxide and water
Question | Answer Mark
Number
5(c)(i) o heated (1) (2)
e condensed (1) AO11
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Question | Answer Additional guidance Mark
Number
5(c)(ii) | has more carbon atoms per allow any way of indicating (1)
molecule answer e.g. circling AO11
reject any answer with two or
more underlinings
Question | Answer Mark
Number
5(d) fuel oil (1)

AO32b
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Question | Answer Additional guidance Mark
Number
5(e) 380 000 with or without working allow ECF throughout
scores 3 (3)
382 500 with or without working (answers based on 55%) AO21

scores 2

OR

45 (1) =(0.45)

100

(0.45) x 850 000 (1) = (382 500)
=380 000 (1)

OR

850 000 (1) (= 8500)
100

470 000 scores 2
467 500 scores 1
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(8500) x 45 (1) (= 382 500)
380 000 (1)
OR

4x10% = 340 000 and 1x5% = 42
500 (1)

340 000 + 42 500 (= 382 500) (1)

380 000 (1)

allow alternative chunking
methods that add to 45%

The clear rounding of any
worked out final answer (using

data provided) to 2 sig figs
scores 1

(Total for Question 5 = 9 marks)
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Question | Answer Additional guidance Mark

Number

6(a) SOz allow 0,S (1)

reject SO2, SO? AO21

Question | Answer Additional guidance Mark

Number

6(b)(i) hydrogen + oxygen — allow 2H; + Oy — 2H,0: this must be fully | (1)
water correct and balanced with correct AO21

subscripts

reject ‘hydrogen and oxygen’, hydrogen
oxide, hydrogen hydroxide

if word and symbol equation given or
mixture of symbols and words, ignore all
symbols

allow = for —
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Question | Answer Additional guidance Mark

Number

6(b)(ii) B and D For B allow SO> (1)
For D allow CO, AO 3 2a
reject answers containing any other
letters/ names

Questio | Answer Additional guidance Mark

n

Number

6(c) An explanation including (2)

e plants (grow/ evolve | allow trees or any other reference to AO11

etc.) (1)

« photosynthesis
oceurs (1)

plants

reject respiration/breathing for MP2

ignore all other information
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Question | Answer Mark
Number
6(d) change in the amount of process causing the change

carbon dioxide in the atmosphere

carbon dioxide absorbing
the Sun's energy

increase carbon dioxide dissolving

in oceans

volcanic emissions

{ using argon in light buibs

¢ buming hydrogen
reject multiple lines from a box

(2)
AO11
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Question | Answer Additional guidance Mark
Number
6(e)(i) suitable description of allow increases and decreases / goes up
variation (within a year) | and down [or vice-versa] (1)
(1) AO 3 2a
allow fluctuates
reject a pattern described for a timescale
other than a year e.g. goes up one year
and down the next
Question | Answer Additional guidance Mark
Number
6(e)(ii) |increases (over time) ignore from (number) to (number) (1)
(1) allow positive correlation, trend etc. AO 3 2a
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Question | Answer Additional guidance Mark
Number
6(e)(iii) | 15 with no working or (2)
correct working scores 2
AO21

figures read from graph
364-366 and 349-351
(1)

subtraction of numbers
from above (1)

negative answer does not score 2" mark

(Total for Question 6 = 11 marks)
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Question | Answer Mark
number
1(a) C photosynthesis is the only correct answer

A and B are processes that required oxygen
D is a process that does not involve oxygen
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Question | Answer Additional guidance Mark
number
1(b)(i) Vertical bar for oxygen to just over 20% as shown in the bar m

chart (ignore width):

percentage of
gas in today's
atmosphere

100

%

80

7

60

50

40

30

20

10

78

|

nitiogen | oxygen | other

quses (1)

ignore bars touching each other

ignore 21 above bar
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Question | Answer Additional guidance Mark
number
1(b)(ii) P1:.21(1) (=0.21) 63 (cm?) with no working scores 2 marks 2

100

MP2:

.21 x 300 (1)
(=63) (cm®)

300/4.76 = 63 (2)
300/4.8 = 62.5 (2)
allow 21 x 300 (1) (= 6300)
allow 300 (1) (=3)

100
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Question | Answer Mark
number
1Ud) B a glowing splint will relight when placed in the gas is the only correct answer (U]

A describes the test for carbon dioxide
C describes the test for hydrogen
D describes the test for an alkaline gas such as ammonia
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Question | Answer Mark
number
5(a)(i) x=6(1) )

y=14(1)
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Question | Answer Additional guidance Mark
number
5(b)(ii) carbon monoxide / carbon / soot allow CO/C m

ignore carbon dioxide
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Question | Answer Mark

number

8(a) B Crude oil is a mixture of hydrocarbons is the only correct answer (U}
Answer A, C and D are factually incorrect

Question | Answer Additional guidance Mark

number

8(b)(i) Ignore generic uses such as factories / machines / )

kerosene: (fuel for) aircraft / jets / lamps / cooking /
heaters / fire lighters / rocket fuel (1)

diesel oil: (fuel for) cars / trains / trucks / lorries /
vehicles / tractors / generators / boats (1)

engines / fuel

reject trains, boats

allow ships
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Question | Answer Additional guidance Mark
number
8(b)(ii) any one of Note : unless otherwise stated, comparison is kerosene m

« boiling point: low(er)

« melting point: low(er)

« ignition: easy / easier

« viscosity: low(er) / {runny / runnier} / thin(ner)
o flammability: high(er)

« volatility: high(er)

« density: low(er)

with diesel oil

ignore

lower number of carbons and hydrogens: lower
length of chain: lower /shorter molecule / colour
sootiness: diesel has sootier flame

accept reverse argument for diesel oil

note: property may be implicit in comparison
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Question
number

Answer

Additional guidance

Mark

8(c)(i)

An explanation linking
« they differ by CH2 / differ by one carbon atom /
pentane has one more carbon (1)

« they have the same general formula / CoHane2 / both
alkanes (1)

ignore: similar chemical properties, quoting the two
molecular formulae, they are both saturated, both have
single bonds (only)

reject carbon or hydrogen molecules for MP1

ignore same pattern of formula / similar general formula
reject same {chemical / molecular} formula

)
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