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1.

Figure 1 shows the structure of five substances.

(a)

Which diagram shows a gas?
Tick (✔) one box.

A

B

D

C

E
(1)

(b)

Which diagram shows the structure of diamond?
Tick (✔) one box.

A

B

D

C

E
(1)

(c)

Which diagram shows a metallic structure?
Tick (✔) one box.

A

B

C

D

E
(1)

(d)

Which diagram shows a polymer?
Tick (✔) one box.

A

B

C

D

E
(1)
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(e)

A chlorine atom has 7 electrons in the outer shell.
Two chlorine atoms covalently bond to form a chlorine molecule, Cl2
Figure 2 is a dot and cross diagram showing the outer shells and some electrons in a
chlorine molecule.
Complete the dot and cross diagram.
Show only the electrons in the outer shell.

(1)

(f)

What is the reason for chlorine’s low boiling point?
Tick (✔) one box.

Strong covalent bonds

Strong forces between molecules

Weak covalent bonds

Weak forces between molecules
(1)
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Figure 3 represents the structure of manganese oxide.
Manganese oxide is an ionic compound.

(g)

Determine the empirical formula of manganese oxide.
Use Figure 3.
___________________________________________________________________
___________________________________________________________________
Empirical formula = ______________________
(1)

(h)

Why does manganese oxide conduct electricity as a liquid?
Tick (✔) one box.

Atoms move around in the liquid

Electrons move around in the liquid

Ions move around in the liquid

Molecules move around in the liquid
(1)
(Total 8 marks)
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2.

This question is about alloys of copper.
(a)

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

iron

magnesium

tin

Bronze is an alloy of copper and ____________________.
(1)

Brass is an alloy of copper and zinc.
The table shows the percentage by mass of copper and zinc in two types of brass.
Percentage (%) by mass
Type of brass

(b)

Copper

Zinc

Red brass

90

10

Yellow brass

X

30

Calculate value X in the table above.
___________________________________________________________________
Percentage by mass X = ____________________ %
(1)

(c)

Calculate the mass of copper in 1100 g of red brass.
___________________________________________________________________
___________________________________________________________________
Mass = ____________________ g
(2)

(d)

What is meant by an alloy?
___________________________________________________________________
___________________________________________________________________
(1)
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(e)

Brass contains layers of atoms which can slide over each other.
Explain why red brass is softer than yellow brass.
Use the table above and your own knowledge.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(f)

Some musical instruments are made of brass.
Parts of these instruments can be gold plated.
What is the carat number of pure gold?
Tick (✔) one box.

9

18

22

24
(1)
(Total 8 marks)

www.examqa.com

Page 5 of 23

3.

Read the article and then answer the questions.

Nanotennis!
Tennis balls contain air under pressure, which gives them their bounce. Normal
tennis balls are changed at regular intervals during tennis matches because they
slowly lose some of the air. This means that a large number of balls are needed for
a tennis tournament.

© Feng Yu/iStock

‘Nanocoated’ tennis balls have a ‘nanosize’ layer of butyl rubber. This layer slows
down the escape of air so that the ball does not lose its pressure as quickly. The
‘nanocoated’ tennis balls last much longer and do not need to be replaced as often.
(a)

Tick (

) the best description of a ‘nanosize’ layer.
Description

Tick (

)

A layer one atom thick.
A layer a few hundred atoms thick.
A layer millions of atoms thick.
(1)
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(b)

Suggest two ways in which using ‘nanocoated’ tennis balls would be good for the
environment.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 3 marks)

4.

Nanoparticles have many uses.
(a)

(i)

Tick (✔) one use of nanoparticles.
In the extraction of iron

In suntan creams

In the test for oxygen
(1)

(ii)

How is the size of nanoparticles different from normal-sized particles?
Draw a ring around the correct answer.
much smaller

same size

much larger
(1)

(b)

Very small amounts of cerium oxide nanoparticles can be added to diesel fuel.
The cerium oxide is a catalyst.
(i)

Draw a ring around the correct answer to complete the sentence.
Only a very small amount of cerium oxide nanoparticles is needed because
are elements.
the nanoparticles

are very reactive.
have a high surface area to volume ratio.
(1)
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(ii)

Explain how a catalyst increases the rate of a reaction.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 5 marks)

5.

The picture shows a student filling in a multiple choice answer sheet using a pencil.

© Cihan Ta?k?n/iStock

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

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

(b)

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

ionic

metallic
(1)
(Total 3 marks)

6.

(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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7.

This question is about water.
River water needs to be treated before it is safe to drink.
(a)

The diagram shows two stages of the treatment of river water.

(i)

What is the name of the process used to remove solid particles in Stage 1?
Tick ( ) one box.

Crystallisation

Fermentation

Filtration

(1)

(ii)

What is added in Stage 2 to sterilise the water?
Tick ( ) one box.

Chlorine

Fluoride

Potassium

(1)
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(b)

Toxic substances in river water are removed by adding very small amounts of iron oxide
nanoparticles.
(i)

How is the size of nanoparticles different from normal-sized particles?
______________________________________________________________
______________________________________________________________
(1)

(ii)

Nanoparticles are needed in only very small amounts.
Suggest why.
______________________________________________________________
______________________________________________________________
(1)

(c)

In certain areas of the UK, tap water contains aluminium ions.
What would you see when sodium hydroxide solution is added drop by drop to tap water
containing aluminium ions?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 6 marks)

8.

The structures of four substances, A, B, C and D, are represented in Figure 1.
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(a)

Use the correct letter, A, B, C or D, to answer each question.

(i) Which substance is a gas?
(1)

(ii) Which substance is a liquid?
(1)

(iii) Which substance is an element?
(1)

(iv) Which substance is made of ions?
(1)

(b)

Figure 2 shows the bonding in substance C.

(i)

What is the formula of substance C?
Draw a ring around the correct answer.
SO2

SO2

S2 O
(1)

(ii)

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

shared

transferred

When a sulfur atom and an oxygen atom bond to produce substance C,
electrons are _____________________________________________
(1)
www.examqa.com
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(iii)

What is the type of bonding in substance C?
Draw a ring around the correct answer.
covalent

ionic

metallic
(1)
(Total 7 marks)

9.

This question is about different substances and their structures.
(a)

Draw one line from each statement to the diagram which shows the structure.
Statement

Structure

(4)
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(b)

Figure 1 shows the structure of an element.
Figure 1

What is the name of this element?
Tick one box.
Carbon
Chloride
Nitrogen
Xenon
(1)

(c)

Why does this element conduct electricity?
Tick one box.
It has delocalised electrons
It contains hexagonal rings
It has weak forces between the layers
It has ionic bonds
(1)
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(d)

Figure 2 shows the structure of an alloy.
Figure 2

Explain why this alloy is harder than the pure metal Y.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(e)

What percentage of the atoms in the alloys are atoms of X?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(f)

What type of substance is an alloy?
Tick one box.
Compound
Element
Mixture
(1)
(Total 11 marks)
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10.

Gold is mixed with other metals to make jewellery.
The figure below shows the composition of different carat values of gold.

(a)

What is the percentage of gold in 12 carat gold?
Tick one box.

12 %

30 %

50 %

80 %
(1)

(b)

Give the percentage of silver in 18 carat gold.
Use the figure above to answer this question.
Percentage = _____________________________ %
(1)
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(c)

Suggest two reasons why 9 carat gold is often used instead of pure gold to make jewellery.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(Total 4 marks)

11.

This question is about substances containing carbon atoms.
(a)

Diamond is made of carbon atoms.
(i)

Diamond is used for tips of drills.
Figure 1 shows a drill.

© Kershawj/iStock

Give one reason why diamond is used for tips of drills.
______________________________________________________________
______________________________________________________________
(1)

(ii)

Diamond nanoparticles can be made.
Use the correct answer from the box to complete the sentence.
hundred

million

thousand

Nanoparticles contain a few ________________ atoms.
(1)
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(b)

Graphite is made of carbon atoms.
Figure 2 shows the structure of graphite.

(i)

What type of bonding does graphite have?
Tick (✔) one box.
Covalent
Ionic
Metallic
(1)

(ii)

How many carbon atoms does each carbon atom bond to in graphite?
Tick (✔) one box.
1
2
3
4
(1)
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(iii)

What is a property of graphite?
Tick (✔) one box.
Dissolves in water
Has a low melting point
Soft and slippery
(1)

(c)

Poly(ethene) is made of carbon and hydrogen atoms.
Poly(ethene) is a thermosoftening polymer.
Figure 3 shows the structure of a thermosoftening polymer.

(i)

Complete the sentence.
Between the polymer chains in a thermosoftening polymer there
are no _______________________ .
(1)

(ii)

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

dissolve

melt

Heating would cause a thermosoftening polymer to
_____________________ .
(1)
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(iii)

Many ethene molecules react together to make poly(ethene).
Different types of poly(ethene) can be made by changing the conditions for the
reaction.
Suggest two conditions that could be changed.
1. ____________________________________________________________
2. ____________________________________________________________
(2)

(d)

Figure 4 shows how the atoms are bonded in methane.

(i)

What is the formula for methane?
Tick (✔) one box.
C 4H
CH4
C 4H 4
(1)
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(ii)

Methane has a low boiling point.
What does methane consist of?
Tick (✔) one box.
Charged ions
A giant lattice
Small molecules
(1)
(Total 11 marks)
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