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1.

Iron is extracted from iron oxide in the blast furnace.
(a)

The equation for one of the reactions in the blast furnace is:
Fe2O3 + 3CO
(i)

2Fe + 3CO2

Complete the word equation for this reaction.
iron oxide

+

carbon
monoxide

________________ + ________________
(2)

(ii)

Oxygen is removed from iron oxide in the blast furnace.
Draw a ring around the correct answer to complete the sentence.
neutralised.
The iron oxide is

oxidised.
reduced.
(1)
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(b)

The diagrams represent pure iron and iron from the blast furnace.

Pure iron
(i)

Iron from the blast furnace

Draw one line from each statement to the correct explanation.

(2)

(ii)

Explain why iron from the blast furnace is harder than pure iron.
Use the diagrams on page 4 to help you.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 7 marks)
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2.

This question is about diamonds.
Draw a ring around the correct answer to complete each sentence.
(a)

Diamonds are found in meteorites.
(i)

Meteorites get very hot when they pass through the Earth’s atmosphere, but the
diamonds do not melt.
high
Diamond has a

low

melting point.

very low
(1)

(ii)

Most diamonds found in meteorites are nanodiamonds.
hundred
A nanodiamond contains a few

thousand

atoms

million.
(1)

(b)

Diamonds are used for the cutting end of drill bits.
hard.
Diamonds can be used for drill bits because they are

shiny.
soft.
(1)
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(c)

The figure below shows the arrangement of atoms in diamond.

carbon
(i)

Diamond is made from

nitrogen

atoms.

oxygen
(1)

three
(ii)

Each atom in diamond is bonded to

four

other atoms.

five
(1)

covalent
(iii)

Diamond has a giant

ionic

structure.

metallic
(1)

all
(iv)

In diamond

none

of the atoms are bonded together.

some
(1)
(Total 7 marks)
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3.

The diagram represents a magnesium atom.

(a)

Use words from the box to answer these questions.
electron
(i)

neutron

nucleus

proton

What is the name of the central part of the atom? ______________________
(1)

(ii)

What is the name of the particle with no charge? _______________________
(1)

(iii)

What is the name of the particle with a negative charge? _________________
(1)

(b)

Use the diagram above to help you answer these questions.
(i)

Draw a ring around the atomic (proton) number of this magnesium atom.

12

24

36
(1)

(ii)

Draw a ring around the mass number of this magnesium atom.

12

24

36
(1)
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(c)

The diagram shows how magnesium and iodine atoms form magnesium iodide.
Only the outer electrons are shown.
The dots (●) and crosses (×) are used to represent electrons.

Use the diagram to help you to answer this question.
Describe, as fully as you can, what happens when magnesium reacts with iodine to make
magnesium iodide.
To gain full marks you should use the words atom, electron and ion in your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(4)
(Total 9 marks)

4.

This question is about lithium and sodium.
(a)

Use the Chemistry Data Sheet to help you to answer this question.
In which group of the periodic table are lithium and sodium?

Group
(1)
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(b)

A lithium atom can be represented as
The diagram represents the lithium atom.

(i)

Some particles in the nucleus have a positive charge.
What is the name of these particles?
___________________________________
(1)

(ii)

Some particles in the nucleus have no charge.
What is the name of these particles?
____________________________________
(1)

(iii)

Use the correct answer from the box to complete the sentence.
3

4

7

The mass number of this atom of lithium is
(1)
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(c)

Sodium reacts with chlorine to produce sodium chloride.
sodium

+

sodium chloride

chlorine

The diagram shows how the reaction happens.
Only the outer electrons are shown.

Draw a ring around the correct answer to complete each sentence.

gaining
(i)

A sodium atom changes into a sodium ion by

losing

an electron.

sharing
(1)

a negative
(ii)

A sodium ion has

no

charge.

a positive
(1)

(iii)

The ions in sodium chloride are held together by
covalent
strong

electrostatic

forces.

magnetic
(1)
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(d)

Sodium chloride is an ionic compound.
Tick ( ) two properties of ionic compounds.

Tick ( )

Property
Do not dissolve in water
High melting points
Low boiling points
Strong bonds

(2)

(e)

(i)

The formula of sodium chloride is NaCl
Calculate the relative formula mass of sodium chloride.
Relative atomic masses: Na = 23; Cl = 35.5
______________________________________________________________
______________________________________________________________
Relative formula mass = _______________________
(1)

(ii)

Draw a ring around the correct answer to complete each sentence.
The relative formula mass of a substance, in grams,
ion
is one

isotope

of the substance.

mole
(1)

(f)

Nanoparticles of sodium chloride (salt) are used to flavour crisps.
What are nanoparticles?
___________________________________________________________________
___________________________________________________________________
(1)
(Total 12 marks)
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5.

The diagrams represent the structures of five substances, A, B, C, D and E.

(a)

Give one substance, A, B, C, D or E, that:
(i) has a very low boiling point

(1)

(ii) is a compound

(1)

(iii) is a metal.

(1)
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(b)

Draw a ring around the type of bonding holding the atoms together in substance C.
covalent

ionic

metallic
(1)

(c)

Explain why substance E is soft and slippery.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 6 marks)

6.

Liquids containing nanoparticles of diamond are used as abrasives.
Nanoparticles of diamond can be used to grind down surfaces to give them a very smooth
polished finish.

Abrasive liquid containing
nanoparticles of diamond
(a)

Model of part of the diamond structure

Diamond is made of one element.
Draw a ring around the name of this element.
calcium

carbon

chromium

cobalt
(1)
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(b)

Tick (

) two statements in the table which explain why diamond is hard.

Statement

Tick (

)

It is made of layers.
It has weak covalent bonds.
Each atom is joined to four other atoms.
It has a giant structure.
It has strong ionic bonds.
(2)

(c)

Draw a ring around the correct answer to complete the sentence.

very small.
Nanoparticles of diamond
are

large.

very large.
(1)
(Total 4 marks)
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7.

The picture shows a wooden bowl.
The pieces of wood used for this bowl were dyed different colours.

By Bertramz (Own work) [CC-BY-SA-3.0], via Wikimedia Commons

The artist who made the bowl explained why he dissolved the coloured dyes in methanol.
I use different coloured dyes dissolved in methanol.
I use methanol because with dyes dissolved in water the wood needs to be soaked
for a longer time.
The bowl dries more quickly if I use methanol instead of water.
(a)

The artist uses methanol instead of water.
Give two reasons why.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
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(b)

The diagram shows how the atoms are bonded in methanol.

Draw a ring around:
(i)

the formula of methanol
CH4O

CHO4

CH4O

(1)

(ii)

the type of bonding in methanol.
covalent

ionic

metallic
(1)

(c)

Methanol has a low boiling point.
Tick (

) the reason why.
Reason why

Tick (

)

It has a giant covalent structure.
It is made of small molecules.
It has a giant metallic structure.
(1)
(Total 5 marks)
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8.

Welding blankets are placed under metals being welded. They protect the area under the
welding from hot sparks or molten metal.

Some welding blankets are made from silicon dioxide.
(a)

The table lists some properties of materials.
Two of these are properties of materials used to make welding blankets.
Tick (

) the two correct properties.
Property

Tick (

)

High melting point
Reacts with sparks
Not flammable
Low boiling point
(2)
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(b)

Silicon dioxide has a giant structure. The diagram shows a small part of this structure.

Draw a ring around the correct answer to complete each sentence.
a few
(i)

Silicon dioxide has a high melting point because

some
all

of the atoms are joined to other atoms.
(1)

two
(ii) Each oxygen atom is joined to

three

silicon atoms.

four
(1)

covalent.
(iii) The bonds between the atoms are

ionic.
metallic.
(1)

easily broken.
(iv) These bonds are

very strong.
weak.
(1)
(Total 6 marks)
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9.

Metal is bent and shaped to make a car body.

The diagram below represents how atoms are arranged in a metal.

Which two statements in the table best explain why the metal can be bent and shaped?
Tick (

) the two statements.
Tick
( )

Statement

The atoms are in layers.
The metal is shiny.
The atoms can slide over each other.
All the atoms are linked by strong covalent bonds.
(2)
(Total 2 marks)
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10.

Lightweight handlebars for bicycles are made from materials containing carbon nanotubes.
Carbon nanotubes are lightweight but very strong.
The diagram shows the structure of a carbon nanotube.

(a)

What does the term ‘nano’ tell you about the diameter of carbon nanotubes?
) the correct answer in the table.

Tick (

Answer

Tick
( )

The diameter of the tube is very small.
The diameter of the tube is large.
The diameter of the tube is very large
(1)

(b)

Look at the diagram and then draw a ring around the correct word to complete each
sentence.
(i)

Carbon nanotubes are similar to graphite because each carbon atom is joined
two
to

three

other carbon atoms.

four
(1)
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covalent
(ii) The carbon atoms are joined by

ionic

bonds.

metallic
(1)

atoms
(iii) Carbon nanotubes are very strong because the

bonds

are hard to break.

electrons
(1)
(Total 4 marks)

11.

Distress flares are used to attract attention in an emergency.

Flares often contain magnesium. Magnesium burns to form magnesium oxide.
(a)

The distress flare burns with a bright flame because the reaction is very exothermic.
Complete the following sentence using the correct words from the box.
gives out heat

stores heat

takes in heat

An exothermic reaction is one which ____________________________________ .
(1)

www.examqa.com

Page 19 of 21

(b)

The diagram shows the electronic structure of a magnesium atom.
The atomic (proton) number of magnesium is 12.

Magnesium atom
The atomic (proton) number of oxygen is 8.
Which diagram, A, B, C or D, shows the electronic structure of an oxygen atom?

Diagram _______________
(1)

(c)

Magnesium ions and oxide ions are formed when magnesium reacts with oxygen. The
diagram shows the electronic structure of an oxide ion.

Oxide ion
Which diagram, J, K, L or M, shows the electronic structure of a magnesium ion?

Diagram _______________
(1)

www.examqa.com

Page 20 of 21

(d)

Indigestion tablets can be made from magnesium oxide. The magnesium oxide neutralises
some of the hydrochloric acid in the stomach.
Draw a ring around the name of the salt formed when magnesium oxide reacts with
hydrochloric acid.
magnesium chloride

magnesium hydroxide

magnesium sulfate
(1)
(Total 4 marks)
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