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1.

The diagram represents a particle of methane.

(a)

What is the formula of methane? ________________________________________
(1)

(b)

Choose a word from the box to answer the question.
atom

ion

molecule

Which of the words best describes the methane particle shown in the diagram?
_________________________
(1)

(c)

Choose a word from the box to answer the question.
covalent

ionic

metallic

What is the type of bonding shown in the diagram?
_________________________
(1)
(Total 3 marks)

2.

This barbecue burns propane gas.
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The diagram represents a propane molecule.

(a)

What is the formula of propane?
_________________________________________
(1)

(b)

(i)

Draw a ring around the name of the particle represented by the symbols ○ and × in
the diagram.
electron

neutron

proton
(1)

(ii)

Draw a ring around the type of bonding that holds the atoms together in a propane
molecule.
covalent

ionic

metallic
(1)

(c)

Under high pressure in the cylinder propane is a liquid.
Liquid propane evaporates easily to form a gas when the tap on the cylinder is opened.
Draw a ring around the correct answer in each box to explain why propane evaporates
easily.
high
Propane has a

low

large
boiling point because it consists of

small

molecules.
(1)
(Total 4 marks)
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3.

The diagram represents a carbon atom.

(a)

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

Draw a ring around the atomic (proton) number of this carbon atom.
6

12

18
(1)

(ii)

Draw a ring around the mass number of this carbon atom.
6

12

18
(1)
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(c)

A different carbon atom has 6 protons and 8 neutrons.
Draw a ring around the symbol that represents this atom.

(1)

(d)

The diagram shows the bonding in a methane molecule.

(i)

Draw a ring around the chemical formula of a methane molecule.
CH4

CH4

C 4H
(1)

(ii)

Draw a ring around the word that describes methane.
compound

element

mixture
(1)

(iii)

Draw a ring around the type of bonding in a methane molecule.
covalent

ionic

metallic
(1)
(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.

This question is about structure and bonding.
(a)

Figure 1 shows part of one layer of graphene.
Figure 1

Which element is graphene made from?
Tick one box.

Carbon
Copper
Hydrogen
Sodium
(1)

(b)

Each atom in graphene has one delocalised electron.
Complete the sentence.
Choose the answer from the box.
act as a lubricant

be used as a fuel

conduct electricity

dissolve in water

Delocalised electrons allow graphene to __________________________ .
(1)
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(c)

Which structure is a fullerene?
Tick one box.

(1)
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Figure 2 shows part of a large hydrocarbon molecule.
Figure 2

(d)

Which two elements are in all hydrocarbons?
1. _________________________________________________________________
2. _________________________________________________________________
(2)

(e)

Complete the sentence.
Choose the answer from the box.
an atom

a metal

a polymer

a salt

The large molecule represented in Figure 2 is __________________________ .
(1)

(f)

Complete the sentence.
Choose the answer from the box.
attract

bond

slide

vibrate

Metals can be stretched into wires
because the layers of atoms can __________________________ .
(1)
(Total 7 marks)
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6.

The picture shows a student using a pencil to complete a multiple choice answer sheet.

By albertogp123 [CC BY 2.0] , via Flickr

The pencil contains graphite. Graphite rubs off the pencil onto the paper.
Diagrams 1 and 2 show how the atoms are arranged in graphite.

(a)

Use Diagram 2 and your Data Sheet to help you to name the element from which graphite
is made.
___________________________________________________________________
(1)
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(b)

Use Diagram 1 to help you explain why graphite can rub off the pencil onto the paper.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(c)

Draw a ring around the type of bond which holds the atoms together in each layer.
covalent

ionic

metallic
(1)
(Total 4 marks)

7.

(a)

A particle of ammonia is represented by the formula NH3 or as:

(i)

How many different elements are there in a particle of ammonia?
_______________________________
(1)

(ii)

Draw a ring around the correct answer to complete the sentence.
an atom.
A particle of ammonia is called

an ion.
a molecule.
(1)

(iii)

Complete the dot and cross bonding diagram for ammonia.
Show only electrons in the outer energy level of each atom.

(2)
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(b)

Ammonia gas reacts with hydrogen chloride gas to produce a white solid.
The formula of the white solid is NH4Cl
(i)

Complete the equation by adding the correct state symbols.
NH3(g) + HCl(____)

NH4Cl(____)
(1)

(ii)

The white solid has the formula NH4Cl
Complete the name of the white solid.
Ammonium _______________________________
(1)

(c)

Concentrated ammonia solution gives off ammonia gas.
Concentrated hydrochloric acid gives off hydrogen chloride gas.
Apparatus was set up as shown in Diagram 1.
Diagram 1
Cotton wool soaked
in concentrated
hydrochloric acid

(i)

Cotton wool soaked
in concentrated
ammonia solution

Concentrated hydrochloric acid is corrosive.
Give one safety precaution you should take when using concentrated hydrochloric
acid.
______________________________________________________________
______________________________________________________________
(1)
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(ii)

After 3 minutes a white solid was seen in the glass tube, as shown in Diagram 2.
Diagram 2
Cotton wool soaked
in concentrated
hydrochloric acid

Cotton wool soaked
in concentrated
ammonia solution

White solid formed here
Suggest why the white solid is seen nearer the concentrated hydrochloric acid than
the concentrated ammonia.
______________________________________________________________
______________________________________________________________
(1)

(iii)

The experiment was repeated at a higher temperature.
Explain why the white solid was produced in less than 3 minutes.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 10 marks)
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8.

(a)

A magnesium atom contains 12 protons (●),12 neutrons (o) and 12 electrons (x).
Which diagram, A, B or C, represents this magnesium atom?

This magnesium atom is Diagram

(1)
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(b)

Magnesium metal is shaped to make magnesium ribbon.

Tick (

) two reasons which explain why metals can be shaped.
Reason why

Tick (

)

The atoms are all joined by covalent
bonds.
The atoms can slide over each other.
The atoms are large.
The atoms are in layers.
(2)

(c)

Magnesium sulfate is a salt of magnesium.
It can be prepared by the reaction of magnesium metal with an acid. The equation for the
reaction of magnesium with this acid is:
Mg(s)
magnesium

(i)

+

H2SO4(aq)
acid

→

MgSO4(aq)
magnesium sulfate
solution

+

H2(g)
hydrogen

Draw a ring around the name of the acid used in this reaction.
hydrochloric

nitric

sulfuric
(1)
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(ii)

Use the equation to help you to answer this question.
Tick (

) two things that happen when this reaction takes place.
Tick (

)

Bubbles are produced.
The magnesium
disappears.
A solid is formed.
Water is formed.
(2)

(iii)

Draw a ring around a method to get solid magnesium sulfate from magnesium sulfate
solution.
crystallisation

electrolysis

oxidation
(1)
(Total 7 marks)
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9.

Read the information in the box.
Flash powder is used to produce special effects at pop concerts.

Flash powder contains aluminium. The powder burns with a bright white flame
and gives out lots of heat and light. It also produces white smoke.
The flash powder is placed on stage in a special container. At the bottom of
the container there is a thin piece of wire. When the flash is needed, electricity
is passed through the wire. The wire gets hot and starts the aluminium
burning.
By russelljsmith [CC BY 2.0], via Flickr

(a)

When aluminium burns the reaction is exothermic.
Give one piece of information from the box which shows that the reaction is exothermic.
___________________________________________________________________
(1)

(b)

The hot wire provides energy to start the aluminium burning.
Draw a ring around the name given to the energy needed to start a chemical reaction.
activation energy

potential energy

solar energy
(1)

(c)

When aluminium burns it reacts with oxygen to make aluminium oxide.
Complete the word equation for this reaction.
aluminium

+

______________

→

______________
(1)
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(d)

An aluminium atom has 13 electrons.
Which diagram, A, B or C, represents the electronic structure of an aluminium atom?

The electronic structure of an aluminium atom is diagram
(1)

(e)

The white smoke produced is aluminium oxide.
Aluminium oxide contains aluminium ions (Al3+) and oxide ions (O2–).
Draw a ring around the correct word in each box to complete each sentence.
a negative
(i)

Electrons have

no

charge.

a positive
(1)

(ii)

When an aluminium atom (Al) turns into an aluminium ion (Al3+)
gains
it

loses

three electrons.

shares
(1)

(iii)

When an oxygen atom (O) turns into an oxide ion (O2–)

it

gains

one

loses

two

shares

three

electrons.

(2)
(Total 8 marks)
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10.

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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11.

A drill bit is used to cut holes through materials. The cutting end of this drill bit is covered with
very small diamonds.

By Wanderlinse [CC By 2.0], via Flickr

Draw a ring around the correct word in each box.

carbon
(a)

Diamond is made from

nitrogen

atoms.

oxygen
(1)

none
(b)

Diamond has a giant structure in which

some

of the atoms are joined together.

all
(1)

covalent
(c)

The atoms in diamond are joined together by

ionic

bonds.

metallic
(1)

www.examqa.com

Page 21 of 23

two
(d)

In diamond each atom is joined to

three

other atoms.

four
(1)

hard.
(e)

Diamond is suitable for the cutting end of a drill bit because it is

shiny.
soft
(1)
(Total 5 marks)

12.

This label was on a container of graphite lubricant.
Super G
Graphite Lubricant
Super G forms a thin anti-friction film on metal
surfaces. It provides good lubrication when metal
parts rub against each other.
(a)

Give one reason why a lubricant is used when metal parts rub against each other.
___________________________________________________________________
___________________________________________________________________
(1)

(b)

The diagram shows the arrangement of atoms in graphite.

(i)

Draw a ring around the type of atoms in graphite.
aluminium

carbon

silicon
(1)
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(ii)

Graphite is a good lubricant because it is slippery. Use the diagram to explain why
graphite is slippery.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 4 marks)
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