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Answer all the questions.

1 The table shows data about the properties of some Group 1 elements.

Element

Properties

Melting point
in °C

Boiling point
in °C

Density
in g / cm3

Formula of 
hydroxide

Lithium 180.0 1330 0.53 LiOH

Sodium  97.8  890 0.97 NaOH

Potassium  63.7  774 0.86 KOH

Rubidium  38.9  688 1.53 RbOH

 (a) Elements in the same group show similarities and trends in their properties.

  (i) What similarities and trends are shown in the table?

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

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

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

 ...................................................................................................................................... [3]

  (ii) Which property in the table does not show a clear trend? Explain your reasoning.

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

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

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

 (b) Sea salt contains both sodium chloride and potassium chloride.

  The formula for sodium chloride is NaCl.

  What is the formula for potassium chloride?

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

[Total: 6]
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2 The diagram shows the arrangement of electrons in an atom of lithium and an atom of fluorine.

lithium fluorine

X

X

X X

X

X

X X

X
X

X

X

 (a) The electron arrangement of the lithium atom is 2.1.

  What is the electron arrangement of the fluorine atom?

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

 (b) Sodium has eleven electrons.

  Complete the diagram to show the arrangement of all of the electrons in a sodium atom.

sodium

X

X

[1]

 (c) Give the names of the two particles found in the nucleus of an atom.

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

[Total: 3]
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3 Chlorine, bromine and iodine are in Group 7 of the Periodic Table.

 (a) Draw three straight lines to connect each element to its correct appearance at room 
temperature and pressure.

element appearance

grey solid

red-brown solid

chlorine

green gas

bromine

grey gas

iodine

red-brown liquid

green liquid

[2]

 (b) (i) Joe does an experiment. He reacts sodium with chlorine to make sodium chloride.

   Write a word equation for this reaction.

 ...................................................................................................................................... [1]
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  (ii) Joe knows that chlorine is hazardous.

   What is the correct hazard symbol for chlorine?

   Put a ring  around the correct answer.

[1]

[Total: 4]
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4 Four gases that are in the air are nitrogen, oxygen, argon and carbon dioxide.

 (a) Draw four lines to connect the name of each gas to the correct arrangement of atoms and 
its relative mass.

nitrogen

name

oxygen

argon

carbon dioxide

relative mass = 32

relative mass = 40

relative mass = 44

relative mass = 28

arrangement of atoms and relative mass

[2]

 (b) Which of the following statements about gases in the air are true?

  Put ticks (✓) in the boxes next to the two correct answers.

   All of the gases in the air are elements. 

   Air contains only non-metal elements. 

   There are weak attractions between molecules in the air. 

   All the gases have high melting points and boiling points. 

   The gases are good conductors of electricity. 
[2]

[Total: 4]
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5 Some people burn wood to heat their houses because they say it is a carbon neutral fuel.

 A carbon neutral fuel does not add to the amount of carbon dioxide in the air.

carbon dioxide in the air

trees photosynthesise
wood forms as they grow

wood burns and releases
carbon dioxide into the air

 (a) Use the diagram to explain why wood is a carbon neutral fuel.

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

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

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

 .............................................................................................................................................. [3]

 (b) There are four main elements in all living things.

  One of the elements is carbon.

  What are the other three?

  Put a tick (✓) in the box next to the correct answer.

   hydrogen, oxygen and nitrogen 

   oxygen, nitrogen and chlorine 

   silicon, oxygen and nitrogen 

   iron, hydrogen and oxygen 
[1]

[Total: 4]
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6 Aluminium is extracted from its ore by electrolysis.

 Aluminium ore contains aluminium oxide.

 (a) This is the word equation for the reaction.

aluminium oxide  aluminium + oxygen

  The aluminium oxide is reduced.

  What does this mean?

  Put a tick (✓) in the box next to the correct answer.

   The aluminium oxide loses oxygen. 

   The density of the aluminium oxide decreases. 

   The aluminium oxide loses energy. 

   The volume of the aluminium oxide decreases. 
[1]

 (b) The electrolysis process uses molten aluminium oxide.

  The diagram shows the arrangement of particles in molten aluminium oxide.

Al 3+
O 2–

O 2– O 2– O 2–

O 2– O 2–

Al 3+

Al 3+ Al 3+

O 2– O 2–

O 2–

Al 3+
Al 3+

O 2–

O 2–

O 2– Al 3+

Al 3+

Al 3+

O 2– O 2–

O 2–

Al 3+

  (i) Which two words can be used to describe molten aluminium oxide?

   Put rings  around the two correct answers.

covalent      gas      ionic      liquid      molecular      solid
[2]
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  (ii) During the electrolysis, negative ions move to the positive electrode and positive ions 
move to the negative electrode. A product is made at each electrode.

   Draw two straight lines to connect each electrode with the correct product made.

electrode product made

aluminium

aluminium oxide

positive electrode

water

negative electrode

hydrogen

oxygen

[2]

 (c) Aluminium has many different uses.

  The uses of aluminium depend on making the best use of its properties.

  Draw four straight lines to connect each use with the most important reason for that use.

use most important reason

aircraft parts low density and can be mixed with other metals to make it strong

power cables shiny appearance and surface can be coloured using dyes

drinks and food cans surface is non-toxic and does not react with dilute acids

jewellery very good electrical conductivity and can be shaped into wires

[2]

[Total: 7]
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7 Sue makes some copper chloride crystals. She adds copper carbonate to a dilute acid.

copper carbonate

dilute acid

 (a) Complete the word and symbol equations for the reaction by filling in the empty boxes.

copper 
carbonate

+
copper 
chloride

+
carbon 
dioxide

+

CuCO3 + 2HCl CuCl 2 + CO2 +

[2]

 (b) Which other chemicals react with the same dilute acid to form copper chloride?

  Put rings  around the two correct answers.

copper hydroxide      copper nitrate      copper oxide      copper sulfate
[1]
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 (c) Sue adds solid copper carbonate to the dilute acid until no more reacts.

  At the end of the experiment, the beaker contains copper chloride solution and some left-over 
solid copper carbonate.

copper chloride solution

solid copper carbonate

  She has this equipment.

heat

basinfilter paperfilter funnel

  Describe how Sue makes some copper chloride crystals using this equipment.

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

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

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

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

 .............................................................................................................................................. [4]

[Total: 7]
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8 Alex adds some zinc to some dilute sulfuric acid.

 He measures the volume of hydrogen given off every 30 seconds.

conical flask

zinc and dilute sulfuric acid

gas syringe

 (a) Draw three straight lines to connect each chemical to its correct state symbol.

chemical state symbol

hydrogen (s)

zinc (g)

dilute sulfuric acid (aq)

[2]
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 (b) Zinc reacts with sulfuric acid.

  Which salt is made?

  Put a ring  around the correct answer.

zinc chloride       zinc hydroxide      zinc nitrate      zinc sulfate
[1]

 (c) Alex thinks that the reaction is too slow.

  What could Alex do to make the reaction faster?

  Put ticks (✓) in the boxes next to the two correct answers.

   Use the same mass of zinc but in larger pieces. 

   Use a higher concentration of acid. 

   Do the experiment at a lower temperature. 

   Use a lower mass of zinc. 

   Increase the surface area of the zinc. 

   Use a larger gas syringe. 
[2]
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 (d) Alex measures the volume of hydrogen in the gas syringe for 5 minutes.

  He plots his results on a graph.

543210
0

10

20

time in minutes

volume of
gas

in cm3

  (i) Which statement is the best description of what is happening at the start of the reaction?

   Put a tick (✓) in the box next to the correct answer.

    No reaction is happening. 

    The reaction rate is at its fastest. 

    The reaction is slow but getting faster. 

    The reaction is happening at a constant rate. 
[1]

  (ii) Which statement is the best description of what is happening after 5 minutes?

   Put a tick (✓) in the box next to the correct answer.

    The reaction has stopped. 

    The reaction rate is at its fastest. 

    The reaction is increasing in rate. 

    Gas is being given off at a constant rate. 
[1]

[Total: 7]

END OF QUESTION PAPER
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