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SECTION A

Answer all the questions.

You should spend a maximum of 30 minutes on this section.

Write your answer to each question in the box provided.

1 Chlorine and iodine are Group 7 elements.

Chlorine Iodine

A green gas purple gas

B pale yellow gas grey-black solid

C green gas grey-black solid

D pale yellow gas purple gas

Which row in the table describes these elements at room temperature?

Your answer  [1]

2 What is the test for oxygen gas?

 A Ignites with a squeaky pop.

 B Limewater turns milky.

 C Relights a glowing splint.

 D Turns damp blue litmus paper white.

Your answer  [1]

3 What is an enzyme?

 A A catalyst found in living organisms.

 B A man-made catalyst.

 C A non-biological catalyst.

 D A substance which makes a catalyst more efficient.

Your answer  [1]
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4 Bromine water is used to test between ethane and ethene.

Ethane Ethene

A bromine water is decolourised no colour change

B bromine water goes cloudy bromine water is decolourised

C bromine water goes clear no colour change

D no colour change bromine water is decolourised

Which row in the table gives the correct test results?

Your answer  [1]

5 What is the displayed formula of propanoic acid?
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Your answer  [1]
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6 DNA molecules are polymers made from monomers.

What are the monomers called?

 A Alkenes

 B Amino acids

 C Carbohydrates

 D Nucleotides

Your answer  [1]

7 Crude oil is separated into useful chemicals by fractional distillation.

The diagram shows the useful chemicals made in fractional distillation.

Crude oil

Diesel oil

Kerosene

Petrol

Fuel oil

Bitumen

Gases

Which of these chemicals has the largest molecules?

 A Bitumen

 B Diesel oil

 C Gases

 D Petrol

Your answer  [1]
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8 Which statement describes dynamic equilibrium?

 A Occurs in a closed system and the backward reaction is faster than the forward reaction.

 B Occurs in a closed system and the forward reaction is faster than the backward reaction.

 C Occurs in a closed system and the rates of the forward and backward reactions are equal.

 D Occurs in an open system and the rates of the forward and backward reactions are equal.

Your answer  [1]

9 The rate of the reaction between marble chips and dilute hydrochloric acid is increased by 
breaking the marble chips into smaller pieces.

Why does this increase the rate of reaction?

 A  The marble chips act as a catalyst.

 B  The marble chips have a greater concentration.

 C The marble chips have a larger surface area.

 D  The marble chips move faster.

Your answer  [1]

10 Copper carbonate, CuCO3, decomposes when heated.

Copper oxide, CuO, is made. Carbon dioxide is a waste product.

CuCO3    CuO  +  CO2

What is the atom economy of the reaction?

Relative molecular mass (Ar): CuCO3 = 123.5 CuO = 79.5 CO2 = 44.0

 A 28.7%

 B 35.6%

 C 64.4%

 D 155.3%

Your answer  [1]
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11 The list shows the reactivity series of some metals.

The non-metal element carbon is also included.

most reactive

sodium

magnesium

potassium 

aluminium

carbon

zinc

iron

lead

silver
least reactive

Extracted from its ore 
by electrolysis

Extracted from its ore 
by heating with carbon

A magnesium silver

B silver potassium

C sodium aluminium

D zinc aluminium

Which row in the table is correct?

Your answer  [1]

12 Why is magnesium more reactive with dilute acids than zinc?

 A Magnesium forms positive ions more easily than zinc.

 B Magnesium forms negative ions more easily than zinc.

 C Magnesium gains electrons more easily than zinc.

 D Magnesium gains hydrogen more easily than zinc.

Your answer  [1]
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13 What is the test for halide ions?

 A Add a few drops of dilute nitric acid then a few drops of silver nitrate solution.

 B Add a few drops of hydrochloric acid then a few drops of barium chloride solution.

 C Add a few drops of hydrochloric acid then a few drops of silver nitrate solution.

 D Add a few drops of sodium hydroxide solution.

Your answer  [1]

14 Large molecules produced by fractional distillation are cracked to make smaller molecules.

Octane, C8H18, is cracked to form ethene, C2H4, and one other product.

What is the formula of the other product?

 A  C3H6

 B  C6H12

 C  C6H14

 D  C8H16

Your answer  [1]

15 Dilute hydrochloric acid reacts with marble chips.

Dilute hydrochloric acid

Balance

Beaker

Marble chips

Which statement about the reaction is correct?

 A The reaction is faster after 10 seconds than it is after 3 seconds.

 B The reaction slows down with time.

 C The reaction proceeds at a constant rate.

 D The mass of the beaker and its contents stay the same.

Your answer  [1]
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SECTION B

Answer all the questions.

16 The table shows information about some compounds of carbon.

Compound Formula

A CH4

B C2H4

C C2H6

D C3H6

E C3H8

 (a) Some of the compounds belong to the homologous series called the alkanes.

  Which hydrocarbons are alkanes?

  Tick (3) three boxes.

  A     B     C     D     E [3]

 (b) Which homologous series do the compounds which are not alkanes belong to?

  Tick (3) one box.

  Alcohols 

  Alkenes 

  Carboxylic acids 

  Esters 
[1]

 (c) Compound B, C2H4, burns completely in oxygen.

  State the names of the two products of this reaction.

  ................................................................... and ................................................................... [2]
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 (d) Compound A is obtained from crude oil by fractional distillation.

  Complete the sentences about fractional distillation. Use words from the list.

  

cracked  colder condense evaporate

fractions heated hotter polymers

  Crude oil is ........................................... as it enters a fractionating column. The vapours get

  ........................................... as they rise. The vapours ........................................... to a liquid

  at different points. The separated parts of crude oil are called ........................................... . 
[4]

 (e) Crude oil is a finite resource.

  Explain what is meant by a finite resource.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]
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17 A student neutralises 6.00 g of nitric acid, HNO3, with ammonia, NH3, to make ammonium nitrate, 
NH4NO3.

The equation shows this reaction.

HNO3  +  NH3    NH4NO3

 (a) Calculate the theoretical yield of ammonium nitrate, NH4NO3.

  Give your answer to 3 significant figures.

  Relative atomic mass (Ar): H = 1.0 N = 14.0 O = 16.0.

Theoretical yield of ammonium nitrate =  ......................................................  g [4]

 (b) The atom economy for the reaction between nitric acid and ammonia is 100%.

 HNO3  +  NH3    NH4NO3

  Use the balanced symbol equation to explain why the atom economy is 100%.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (c) In another reaction, the student makes 4.0 g of ammonium sulfate.

  They predicted that they should have made 6.6 g.

  Calculate their percentage yield.

  Give your answer to 2 significant figures.

Percentage yield =  .....................................................  % [3]
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 (d) Ammonium sulfate, (NH4)2SO4, is used as a fertiliser.

  (i) Ammonium sulfate contains the element nitrogen, N, which is essential for plant growth.

   State the names of the two other essential elements for plant growth.

   ............................................................... and ............................................................... [2]

  (ii) Ammonium sulfate can be produced in a laboratory or by industry.

   The table gives some information about these two ways of producing ammonium 
sulfate.

Laboratory Industry

titration of sulfuric acid and ammonia 
solution

uses raw materials to make sulfuric acid 
and ammonia in several stages

batch process continuous process

small scale large scale

slow process quick process

atom economy is 100% atom economy is 100%

ammonium sulfate can be made from 
by-products of other processes

   Describe the advantages and disadvantages of producing ammonium sulfate in the 
laboratory and in industry.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [4]
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18 A car manufacturer is concerned about the carbon dioxide, CO2, emissions of different cars 
during their lifetime.

The car manufacturer does a life-cycle assessment for three types of car they are developing:
• a petrol car
• a diesel car
• an electric car.

 (a) What is the car manufacturer working out in these life-cycle assessments?

  Tick (3) one box.

  The potential amount of fuel used by the car. 

  The potential cost of each stage of the life of the car. 

  The potential environmental impact at each stage of the life of the car. 

  The potential health and safety issues at each stage of the life of the car. 

[1]

 (b) The graph shows the life-cycle assessment for the three types of car.

  

Vehicle production and disposal

Petrol
car

CO2
emissions

Fuel production

CO2 exhaust emission

Diesel
car

Electric
car
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  (i) Which type of car produces the most carbon dioxide exhaust emissions?

   Tick (3) one box.

   Petrol car 

   Diesel car 

   Electric car 
[1]

  (ii) Which type of car produces the most carbon dioxide over its lifetime?

   Tick (3) one box.

   Petrol car 

   Diesel car 

   Electric car 
[1]

 (c) Describe two potential problems of increased levels of carbon dioxide in the Earth’s 
atmosphere.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................
[2]

 (d) The electricity used to charge the electric car can be produced by burning coal which 
produces a large amount of carbon dioxide. 

  The amount of carbon dioxide produced is reduced by 95% if the electricity is generated in a 
different way.

  Suggest how the electricity used to charge the car can be generated, other than by burning 
coal.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]
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19 The table shows information about three metals.

Metal Corrosion in 
moist air

Density 
(g/cm³)

Electrical 
conductivity

Melting point 
(°C)

aluminium no obvious 
corrosion 2.7 good 660

copper corrodes slowly 9.0 excellent 1084

iron corrodes quickly 7.9 good 1538

 (a) A student thinks that aluminium would be the best metal to use to make a model helicopter.

  

  Explain why the student is correct. Use information from the table.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]
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 (b) The wire inside the cable used to charge a mobile phone is made of a metal.

  

  Which of the three metals would you choose to make the wire inside the cable used to 
charge a mobile phone?

  Explain your answer.

Metal  .........................................................................................................................................

Explanation  ...............................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]
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 (c) Poly(chloroethene) is a polymer used to make gutters.

  

  Poly(chloroethene) has a melting point of 165 °C.

  The melting point of aluminium is 660 °C.

  Calculate the ratio of the melting point of poly(chloroethene) to the melting point of 
aluminium.

Ratio =  ......................................................... [2]

 (d) In the past gutters were made from iron.

  Suggest why poly(chloroethene) is a better material than iron for making gutters.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]
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 (e) Poly(chloroethene) is a polymer made from the monomer chloroethene.

  This is the structure of chloroethene.

  

H Cl

H H
C C

  (i) Explain why chloroethene is not a hydrocarbon.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) Complete the diagram to show the displayed formula of the polymer poly(chloroethene).

C C

H Cl

H H

[2]
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20 Atmospheric pollution can be caused by
• carbon monoxide
• oxides of nitrogen
• sulfur dioxide.

 (a) Explain why carbon monoxide in the atmosphere is a problem.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (b) Sulfur dioxide causes acid rain.

  Why is acid rain a problem?

 .............................................................................................................................................. [1]

 (c) The pie chart shows different sources of emissions of oxides of nitrogen.

  

30%

10%5%

5%

25%Agriculture,
construction,
trains and
pleasure craft

Other
Heating
houses Diesel

lorries

Cars

Factories and industry

  (i) Calculate the percentage emissions of oxides of nitrogen from cars.

   Percentage emissions of oxides of nitrogen from cars = ......................................... % [1]

  (ii) What is the largest source of emissions of oxides of nitrogen?

 ...................................................................................................................................... [1]



19

Turn over© OCR 2022

 (d) A catalytic converter on a car removes nitrogen monoxide and carbon monoxide from 
exhaust gases.

  Nitrogen gas and carbon dioxide gas are made.

  This is the equation for the reaction that takes place.

  2CO  +  2NO    N2  +  CO2

  On a car journey 1.4 tonnes of nitrogen is made.

  Calculate the mass of nitrogen monoxide removed from the exhaust gases.

  Relative atomic mass (Ar): N = 14.0 O = 16.0.

Mass of nitrogen monoxide =  .............................................. tonnes [3]
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21* The diagram shows a simplified version of the Periodic Table.

Z

Y

X

The letters X, Y and Z are elements in the Periodic Table. These letters are not the symbols of 
the elements.

Describe and explain the properties and reactivity of elements X, Y and Z.

Use ideas about the position of the elements in the Periodic Table.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [6]
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22 Hydrogen peroxide, H2O2, is used as a source of oxygen gas.

Hydrogen peroxide decomposes to make oxygen gas, O2, and water.

 (a) Write the balanced symbol equation for this reaction.

 .............................................................................................................................................. [2]

 (b) The decomposition of hydrogen peroxide is very slow at room temperature. The reaction can 
be speeded up by adding a catalyst.

• A student investigates the decomposition of hydrogen peroxide using two different 
catalysts, A and B.

• The student uses 50 cm3 of hydrogen peroxide and 0.5 g of the catalyst in each 
experiment.

  The table shows the student’s results.

Volume of oxygen (cm3)

Time 
(minutes) Catalyst A Catalyst B

0 0.0 0.0

5 4.0 5.0

10 8.0 10.0

15 12.0 15.0

20 16.0 16.5

25 17.5 18.0

30 18.0 18.0

35 18.0 18.0

  The results for catalyst A are shown on Fig. 22.1.

  Plot the results for catalyst B on Fig. 22.1 and draw a line of best fit.  [2]
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  Fig. 22.1

Volume of
oxygen
(cm3)

353025
Time (minutes)

2015105
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4

2

0
0

 (c) The student thinks catalyst B is the better catalyst.

  Explain why the student is correct. Use data from the graph.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]
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 (d) The volume of oxygen made in each experiment is 18 cm3.

  Explain why it is the same value.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (e) The student repeats the experiment with 1.0 g of catalyst A instead of 0.5 g.

  What is the volume of oxygen gas made at the end of the experiment?

Volume of oxygen gas =  ..................................................  cm3 [1]

 (f) The student thinks the decomposition of hydrogen peroxide will be faster at 30 °C than at 
room temperature.

  Describe an experiment the student could do, and its results, to show the reaction is faster 
at 30 °C.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]
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23 A teacher investigates the reactions of copper carbonate, CuCO3.

The diagram shows the reactions the teacher does.

+

+

+

Flame test

Electrolysis

Add dilute hydrochloric acid

Gas YSolution of a green soluble salt, X

Gas ZCopper

Water

Copper carbonate, CuCO3

 (a) State the name of the soluble salt, X.

 .............................................................................................................................................. [1]

 (b) State the name of gas Y.

 .............................................................................................................................................. [1]

 (c) Gas Z turns damp blue litmus paper white.

  State the name of gas Z.

 .............................................................................................................................................. [1]

 (d) The teacher performs a flame test of the copper made by the electrolysis of X.

  What colour flame does the teacher observe?

 .............................................................................................................................................. [1]
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 (e)  Copper metal is extracted from copper oxide by heating with carbon as shown in the 
equation.

  copper oxide  +  carbon    copper  +  carbon dioxide

  Explain why copper is extracted.

  Use ideas about the reactivity series.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (f) Copper is used to make useful alloys.

  The table gives information about some copper alloys.

Alloy Main metals Uses

duralumin copper and ................................... aircraft parts

brass copper and ................................... musical instruments

bronze copper and tin .................................................

  Complete the table. [2]

END OF QUESTION PAPER
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