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Structure and bonding - GCSE Chemistry

1.

No.6
This question is about citric acid.

Figure 7 represents one molecule of citric acid.

Figure 7
H o H O—H H Qo
| | | I | |
O C C C C C
| | |
H H
C—=0
O—H
Complete the molecular formula of citric acid.
Use Figure 7.
CeH O

What type of bonding is shown in Figure 77?

Tick (v) one box.

Covalent

lonic

Metallic

[1 mark]

[1 mark]
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Figure 8 shows two representations of one molecule of citric acid, A and B.

Figure 8
H O H O—H H O H
| . N
O—C—C—C C—C—0O
| |
A H L‘::o H
O—H
B

Give two advantages of representation A compared with representation B.
[2 marks]

Advantages of A:

1
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A student investigated the temperature change during the reaction between citric acid
and sodium hydrogencarbonate solution.

Citric acid is a solid.

This is the method used.

1. Pour 25 cm? of sodium hydrogencarbonate solution into a polystyrene cup.

2. Measure the temperature of the sodium hydrogencarbonate solution.

3. Add 0.25 g of citric acid to the cup.

4. Stir the solution.

5. Measure the temperature of the solution.

6. Repeat steps 3 to 5 until a total of 2.00 g of citric acid has been added.

Table 4 shows some of the student’s results.
Table 4
Mass of citric acid added in g | Temperature of solution in °C
0.00 226
0.25 222
0.50 21.8
0.75 214
1.00 21.0
1.25 20.6

How do the results in Table 4 show that the reaction is endothermic?

[1 mark]
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Three of the student’s results are plotted on Figure 9.

A line of best fit for these points is drawn.
Complete Figure 9.

You should:
¢ plot the data from Table 4 on Figure 9
e draw a line of best fit through the points you have plotted

« extend your line of best fit to meet the line of best fit already drawn on Figure 9.

[4 marks]
Figure 9
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Temperature of
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Determine the overall temperature change for the reaction.

Use Figure 9.
[2 marks]
Overall temperature change = °C
What is the dependent variable in this investigation?
[1 mark]

Tick (v') one box.

Mass of citric acid

Temperature of solution

Volume of solution
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2. No.8
This question is about structure and bonding.

Which two substances have intermolecular forces between particles?

[2 marks]
Tick (v') two boxes.

Diamond

Magnesium

Poly(ethene)

Sodium chloride

Water
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Table 5 shows the structures of three compounds.

Table 5

Diagrams not to scale

Compound

Structure

Carbon dioxide

Magnesium oxide

r
() Mg

Silicon dioxide
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Compare the structure and bonding of the three compounds:
e carbon dioxide
¢ magnesium oxide
« silicon dioxide.
[6 marks]
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3. No.l
This question is about structure and bonding.

Which two substances have intermolecular forces between particles?

[2 marks]
Tick (v') two boxes.

Diamond

Magnesium

Poly(ethene)

Sodium chloride

Water




aqasolvedexampapers.co.uk

Table 1 shows the structures of three compounds.

Table 1

Diagrams not to scale

Compound

Structure

Carbon dioxide

Magnesium oxide

£
() Mg2*

Silicon dioxide

10
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Compare the structure and bonding of the three compounds:
e carbon dioxide
¢ magnesium oxide
« silicon dioxide.
[6 marks]

11
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No.2.1-2.2
What is the correct formula of hydrogen peroxide?

[1 mark]
Tick (v') one box.

H202

HO,

H202

H20;

Which type of bonding is shown in Figure 27
[1 mark]
Tick (v') one box.

Covalent

lonic

Metallic

12
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No.2.7
Hydrogen and oxygen form water.

A hydrogen atom contains one electron.

An oxygen atom contains six electrons in the outer shell.
Complete Figure 4 to show a dot and cross diagram for a water molecule.

Show the outer electrons only.
[2 marks]

Figure 4

w0 (m

13
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No.10
This question is about materials and their properties.

Figure 13 shows a carbon nanotube.

Figure 13

The structure and bonding in a carbon nanotube are similar to graphene.
Carbon nanotubes are used in electronics because they conduct electricity.

Explain why carbon nanotubes conduct electricity.
[2 marks]

Figure 14 shows a badminton racket.

Figure 14

Frame

14



Table 4 shows some properties of materials.
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The materials could be used to make badminton racket frames.

Table 4

Material Density in g/cm® | Relative strength | Relative stiffness
Aluminium 2.7 0.3 69

Carbon nanotube 1.5 60 1000

Wood 0.71 0.1 10
Evaluate the use of the materials to make badminton racket frames.

Use Table 4.

[4 marks]

15
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Zinc oxide can be produced as nanoparticles and as fine particles.
A nanoparticle of zinc oxide is a cube of side 82 nm

Figure 15 represents a nanoparticle of zinc oxide.

Figure 15

82 nm

F 9
v

Calculate the surface area of a nanoparticle of zinc oxide.

Give your answer in standard form.
[3 marks]

Surface area = nm

Some suncreams contain zinc oxide as nanoparticles or as fine particles.

Suggest one reason why it costs less to use nanoparticles rather than fine particles in
suncreams.
[1 mark]

16
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No.3
This question is about materials and their properties.

Figure 3 shows a carbon nanotube.

Figure 3

The structure and bonding in a carbon nanotube are similar to graphene.
Carbon nanotubes are used in electronics because they conduct electricity.

Explain why carbon nanotubes conduct electricity.
[2 marks]

Figure 4 shows a badminton racket.

Figure 4

Frame

17



Table 1 shows some properties of materials.

The materials could be used to make badminton racket frames.
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Table 1
Material Density in g/lcm® | Relative strength | Relative stiffness
Aluminium 2.7 0.3 69
Carbon nanotube 1.5 60 1000
Wood 0.71 0.1 10
Evaluate the use of the materials to make badminton racket frames.
Use Table 1.
[4 marks]

18
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Zinc oxide can be produced as nanoparticles and as fine particles.
A nanoparticle of zinc oxide is a cube of side 82 nm

Figure 5 represents a nanoparticle of zinc oxide.

Figure 5

82 nm

r
v

Calculate the surface area of a nanoparticle of zinc oxide.

Give your answer in standard form.
[3 marks]

Surface area = nm

Some suncreams contain zinc oxide as nanoparticles or as fine particles.

Suggest one reason why it costs less to use nanoparticles rather than fine particles in

suncreams.
[1 mark]

19
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No.5
This question is about ammonia, NH;

Complete the dot and cross diagram for the ammonia molecule shown in Figure 6.

Show only the electrons in the outer shell of each atom.
[2 marks]

Figure 6

Give one limitation of using a dot and cross diagram to represent an ammonia
molecule.
[1 mark]

Explain why ammonia has a low boiling point.

You should refer to structure and bonding in your answer.
[3 marks]

20
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Ammonia reacts with oxygen in the presence of a metal oxide catalyst to produce
nitrogen and water.

Which metal oxide is most likely to be a catalyst for this reaction?
[1 mark]
Tick (v') one box.

CaO

Cr,04

Na,O

Figure 7 shows the displayed formula equation for the reaction.

Figure 7

4H—N-—H + 30—0 —» 2N=N + 6H—O0—H

H

Table 3 shows some bond energies.

Table 3

Bond N—H 0—0 N

l
=
O
|
I

Bond energy
in kJ/mol 391 498 945 464

21
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Calculate the overall energy change for the reaction.

Use Figure 7 and Table 3.

[3 marks]

Overall energy change =

kJ

Explain why the reaction between ammonia and oxygen is exothermic.

Use values from your calculation in Question 05.5

[2 marks]

22
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Figure 8 shows the reaction profile for the reaction between ammonia and oxygen.
Complete Figure 8 by labelling the:

» activation energy

» overall energy change.
[2 marks]

Figure 8

Energy |4NH; +30,

2N2 + BHQO

v

Progress of reaction

23



