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1.

Some theories suggest that the Earth’s early atmosphere was the same as Mars’ atmosphere
today.
The table below shows the percentage of four gases in the atmosphere of Mars today and the
atmosphere of Earth today.
The atmosphere of
Gases
Mars today

Earth today

95.00%

0.04%

Nitrogen

3.50%

78.00%

Argon

1.00%

0.96%

Oxygen

0.50%

21.00%

Carbon dioxide

(a)

Which one of the gases in the table is a noble gas?
___________________________________________________________________
(1)

(b)

Draw a ring around the correct answer to complete each sentence.
0
(i)

Noble gases are in Group

1
7
(1)

slightly reactive.
(ii)

Noble gases are

unreactive.
very reactive.
(1)

(c)

The percentage of carbon dioxide in the Earth’s early atmosphere was 95.00%.
It is 0.04% in the Earth’s atmosphere today.
(i)

Calculate the decrease in the percentage of carbon dioxide in the Earth’s
atmosphere.
______________________________________________________________
______________________________________________________________
Decrease in percentage = _______________%
(1)
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(ii)

Give two reasons for this decrease.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 6 marks)

2.

In the future:
•

there will be fewer oil burning power stations

•

there may be more wood burning power stations.

(a)

Which one of the emissions from the chimney can cause acid rain?
___________________________________________________________________
(1)

(b)

Draw a ring around the correct answer to complete the sentence.
acid rain.
Carbon particles in the Earth’s atmosphere cause

global dimming.
global warming.
(1)
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(c)

Which gas in the air is needed for oil or wood to burn?
___________________________________________________________________
(1)

(d)

Suggest why there will be fewer power stations burning oil in the future.
___________________________________________________________________
___________________________________________________________________
(1)

(e)

Some power stations burn wood.
The wood comes from trees grown in forests.
Suggest why burning wood in power stations is said to be ‘carbon-neutral’.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 6 marks)
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3.

About 3000 million years ago carbon dioxide was one of the main gases in the Earth’s early
atmosphere.
About 400 million years ago
plants and trees grew on most
of the land. When the plants
and trees died they were
covered by sand and slowly
decayed to form coal.

(a)

Today coal is burned in power
stations to release the energy
needed by industry.

The bar chart shows the percentage of some of the elements in this coal.

(i)

This coal contains 85 % carbon. Draw the bar for carbon on the chart.
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(1)

(ii)

Coal is burned in the atmosphere to release energy.
Two of the products of burning coal are shown.
Draw one line from each product to its environmental impact.

Product

Environmental impact
Acid rain

Sulfur dioxide
Global dimming
Carbon particles
Global warming
(2)

(b)

Use the information above and your knowledge and understanding to answer these
questions.
(i)

How did the formation of coal decrease the amount of carbon dioxide in the Earth’s
early atmosphere?
______________________________________________________________
______________________________________________________________
(1)

(ii)

How does burning coal affect the amount of carbon dioxide in the Earth’s
atmosphere?
Explain your answer.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 6 marks)
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4.

The Earth has a layered structure and is surrounded by an atmosphere.
(a)

The diagram shows the layers of the Earth.
Complete the labels on the diagram.

(2)
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(b)

The data in the table shows the percentages of the gases in the Earth’s atmosphere.
Name of gas

Percentage (%) of gas

Nitrogen

78

Oxygen

21

Other gases

1

Present the data in the table on the grid below.

(3)
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(c)

Millions of years ago a large meteorite hit the Earth.
The meteorite heated limestone in the Earth’s crust to a very high temperature.
The heat caused calcium carbonate in the limestone to release large amounts of carbon
dioxide.

Draw a ring round the correct answer to complete each sentence.
decomposed.
(i)

Carbon dioxide was released because the calcium carbonate was

evaporated.
reduced.
(1)

acid rain.
(ii)

More carbon dioxide in the Earth’s atmosphere causes

global dimming.
global warming.
(1)
(Total 7 marks)
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5.

Billions of years ago, the Earth’s early atmosphere was probably like the atmosphere of Venus
today.
The table shows a comparison of the atmospheres of the Earth and Venus today.
Percentage composition of atmosphere
Name of gas

Earth today

Venus today

Nitrogen

78

3.5

Oxygen

21

a trace

Argon

0.97

a trace

Carbon dioxide

0.03

96.5

Average surface
temperature

20 ºC

460 ºC

(a)

Use the names of gases from the table to complete the sentences.
(i)

In the Earth’s atmosphere today, the main gas is ______________________ .
(1)

(ii)

In the Earth’s atmosphere billions of years ago, the main gas was
______________________________.
(1)

(b)

(i)

Scientists do not know the accurate composition of the Earth’s early atmosphere.
Suggest why.
______________________________________________________________
______________________________________________________________
(1)

(ii)

Use information from the table to answer this question.
Water vapour is present in the atmospheres of the Earth and Venus today.
The Earth’s surface is mainly covered by water.
Suggest why there is no water on the surface of Venus.
______________________________________________________________
______________________________________________________________
(1)
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(c)

The diagram shows how carbon dioxide is removed from the Earth’s atmosphere.

Describe what happened to the carbon dioxide in the Earth’s early atmosphere.
Use the diagram to help you.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 7 marks)
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6.

Read the information about car engines.
Burning petrol in air is an exothermic reaction. This reaction is used in car engines.
When petrol burns it produces harmful substances such as nitrogen oxides and
carbon monoxide.
A catalytic converter stops these harmful substances being released into the air.

(a)

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

The exothermic reaction makes the temperature
decrease.
of the engine

increase.
stay the same.
(1)

(ii)

This is because during
energy is taken in from the surroundings.
exothermic reactions

energy is given out to the surroundings.
there is no energy change.
(1)
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(b)

The diagram shows a catalytic converter which removes harmful substances.
The catalytic converter has two parts, A and B, which contain different catalysts.

(i)

The equation for the reaction that takes place in part A is:
2NO

→

N2

+

O2

Which one of the substances shown in the equation is a compound?
Give the formula of this compound.
______________________________________________________________
(1)

(ii)

The equation for the reaction that takes place in part B is:
2CO

+

O2

→

2CO2

Why is it important to stop carbon monoxide (CO) from being released into the air?
______________________________________________________________
______________________________________________________________
(1)

(c)

The table lists some statements about catalysts. Only two statements are correct.
Tick (

) the two correct statements.
Statement

Tick (

)

A catalyst can speed up a chemical reaction.
A catalyst is used up in a chemical reaction.
Different reactions need different catalysts.
A catalyst does not change the rate of a chemical
reaction.
(2)
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(d)

Modern catalytic converters contain nanosized particles of catalyst.
Less catalyst is needed when nanosized catalyst particles are used.
(i)

Complete the sentence.
The size of nanosized particles is ____________________ than normal sized
particles.
(1)

(ii)

The catalysts contain platinum.
Suggest why a manufacturer of catalytic converters would want to use less catalyst.
______________________________________________________________
______________________________________________________________
(1)
(Total 8 marks)

7.

Methane gas is present in the atmosphere.
Most scientists think methane is a cause of global climate change.
Figure 1 shows the changes in the amount of methane in the atmosphere from 1995 to 2015.

(a)

Calculate the increase in the amount of methane between 1999 and 2012.
Amount in 1999 ____________________ ppb
Amount in 2012 ____________________ ppb
Increase in amount of methane = ____________________ ppb
(2)
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(b)

How did the amount of methane in the atmosphere change between 2003 and 2005?
Tick (✔) one box.

Methane levels fell.

Methane levels rose.

Methane levels rose and fell.

Methane levels stayed the same.
(1)

(c)

Name two activities that increase the amount of methane in the atmosphere.
1. _________________________________________________________________
2. _________________________________________________________________
(2)
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Figure 2 shows the changes in global mean air temperature (GMAT) from 1995 to 2015.

(d)

What patterns in global mean air temperature (GMAT) between 1995 and 2015 are shown
in Figure 2?
Tick (✔) two boxes.

The largest increase in GMAT was between 1995 and 1996.

There was a continuous increase in GMAT.

There was a fall in GMAT in some years.

There was an overall decrease in GMAT.

There was an overall increase in GMAT.
(2)
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(e)

Increasing air temperatures can result in rising sea levels.
Give one reason why.
___________________________________________________________________
(1)

(f)

What could be an effect of rising sea levels on coastal areas?
Tick (✔) one box.

Reduced rainfall

Flooding of low lying areas

Global dimming

More land for houses
(1)

(g)

Between 2004 and 2010:
•

the global mean air temperature (GMAT) increased by 0.09 °C

•

global mean sea level (GMSL) increased by 9 mm.

Estimate the increase in GMSL produced by a 1 °C increase in GMAT.
Tick (✔) one box.

0.1 mm

1 mm

10 mm

100 mm
(1)
(Total 10 marks)
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8.

This question is about the Earth and its atmosphere.
(a)

Figure 1 shows the Earth and its atmosphere billions of years ago.
Figure 1

The boiling point of water is 100 °C.
Suggest one reason why there was no liquid water on the Earth’s surface billions of years
ago.
___________________________________________________________________
___________________________________________________________________
(1)

(b)

The Earth’s atmosphere today contains nitrogen, oxygen, argon, carbon dioxide and other
gases.
(i)

Draw one line from each substance to a description of the substance.

(3)
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(ii)

Which gas in the Earth’s atmosphere is used when hydrocarbons burn?
Tick (✔) one box.
carbon dioxide
nitrogen
oxygen
(1)

(iii)

What percentage of the Earth’s atmosphere is nitrogen?
Tick (✔) one box.
about 40%
about 60%
about 80%
(1)

(c)

Figure 2 shows the carbon dioxide percentage (%) in the Earth’s atmosphere since the
year 1800.
Figure 2

(i)

What was the carbon dioxide percentage in 1900?
_______________________ %
(1)
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(ii)

Describe, in detail, how the carbon dioxide percentage changed from 1900 to 2015.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(iii)

Suggest two reasons for the change in the carbon dioxide percentage from 1900 to
2015.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
(2)
(Total 11 marks)
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