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The bar chart shows some of the gases in the atmospheres of Earth today and Mars today.
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(@ Complete the bar chart to show the percentage of nitrogen in the Earth’s atmosphere
today.

1)

(b) Some scientists suggest that the Earth’s early atmosphere was like the atmosphere of
Mars today.

(i)  There is not much oxygen in the atmosphere of Mars.

Suggest why.

)

(i)  The percentage of argon in the Earth’s atmosphere today is the same as it was in the
Earth’s early atmosphere.

Suggest why.

1)

(c) Compared with the percentage of carbon dioxide in the Earth’s early atmosphere there is
not much carbon dioxide in the Earth’s atmosphere today.

Give one reason for this change.

1)
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(d) Draw a ring around the correct answer to complete the sentence.

Some theories suggest that the Earth’s early atmosphere was

made by | the formation of oceans.

burning fossil fuels.

the eruption of volcanoes.

Billions of years ago, the Earth’s early atmosphere was probably like the atmosphere of Venus

today.

The table shows the temperature and the percentage composition 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 20.6 a trace
Argon 0.97 a trace
Carbon dioxide 0.03 96.5

Water vapour 0.4 a trace
Average surface temperature 20°C 460°C

(@ Use information from the table to help you to answer each part.

() Inthe Earth’'s atmosphere today, the main gasis .......ccccceevviieeeereennnnns .

@iy Inthe Earth’s atmosphere billions of years ago

the main gas was

1)

(Total 5 marks)

1)

1)
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(i)  The Earth’s surface is mainly covered with water.
There is no water on the surface of Venus.

Suggest why.

(2)
(b) The diagram shows part of the Earth and ways that carbon dioxide can be removed from
the Earth’s atmosphere.
Carbon dioxide
'-,H Oxygen
& \
/N \ / Carbon
/ \i \ dioxide
?.?ﬁ"i‘&
v
N _'I D n
e 1 AR
o — e —— —————
3)
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(©)

In the Earth’s atmosphere the percentage of carbon dioxide has remained at about 0.03%
for many thousands of years.

The graph shows the percentage of carbon dioxide in the Earth’s atmosphere over the last
50 years.
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()  What was the percentage of carbon dioxide in the Earth’s atmosphere in 1965?

......................................... %
1)
(i) What change has happened to the percentage of carbon dioxide in the Earth’s
atmosphere over the last 50 years?
1)
(i)  Suggest one reason for this change.
1)

(Total 10 marks)
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Global warming is thought to be happening because of the increased burning of fossil fuels. The
concentration of carbon dioxide in the air from 1905 to 2005 has been calculated.
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(@) Draw a line of best fit for these points.

1)
(b) () What was the concentration of carbon dioxide in 1955?
.................................................................................................................. ppm
1)
(i)  Inwhat year did the concentration of carbon dioxide reach 350 ppm?
1)
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(c) Use the graph to describe, in as much detail as you can, what happened to the
concentration of carbon dioxide from 1905 to 2005.

2
(Total 5 marks)

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
Carbon dioxide 95.00% 0.04%
Nitrogen 3.50% 78.00%
Argon 1.00% 0.96%
Oxygen 0.50% 21.00%

(@ 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.

() Noble gases are in Group 1

1)

slightly reactive.

(i) Noble gases are unreactive.

very reactive.

1)
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(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.

1)
(i)  Give two reasons for this decrease.

2
(Total 6 marks)

Fossil fuels contain carbon and hydrogen.
(@ () Use the Chemistry Data Sheet to help you to answer this question.

Complete the figure below to show the electronic structure of a carbon atom.

@
©

(i) Complete the word equation for the oxidation of hydrogen.

(1)

hydrogen + OXygen ——— i
1)
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(b) Coalis a fossil fuel.
Coal contains the elements hydrogen, sulfur, oxygen and carbon.
Name two products of burning coal that have an impact on the environment.

What impact does each of the products you named have on the environment?

4)
(Total 6 marks)

About 3000 million years ago, carbon dioxide was one of the main gases in the Earth’s
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.

(@) Describe and explain how the composition of the Earth’s atmosphere was changed by the
formation of coal.

3)
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(b)

(©)

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

Carbon dioxide, water and sulfur dioxide are produced when this coal is burned.

Name three elements that are in this coal.

In some power stations coal is mixed with calcium carbonate (limestone).
The mixture is crushed before it is burned.

(i)

(ii)

Many chemical reactions happen when this mixture is burned.
The chemical equation represents one of these reactions.

Balance the chemical equation.

2CaCO4(s) +  2S0,9) +  OxG) — oo Cag(s) +

Explain how the use of calcium carbonate in the mixture:

increases atmospheric pollution

(2)

4)
(Total 10 marks)
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This question is about life, the Earth and its atmosphere.
(&) There are many theories about how life was formed on Earth.

Suggest one reason why there are many theories.

)
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(b) Inthis question you will be assessed on using good English, organising information
clearly and using specialist terms where appropriate.

This Earth and its atmosphere today are not like the early Earth and its atmosphere.

The early Earth The Earth today
Most of the surface Most of the surface
was covered by volcanoes is covered by oceans

Most of the atmosphere Maost of the atmosphere
was carbon dioxide and is nitrogen and oxygen
walter vapour

Describe and explain how the surface of the early Earth and its atmosphere have changed
to form the surface of the Earth and its atmosphere today.

(6)

(Total 7 marks)
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The table shows how much carbon dioxide is produced when you transfer the same amount of
energy by burning coal, gas and oil.
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(@) Use the information from the table to complete the bar-chart.

(b) The second bar-chart shows how much sulphur dioxide is produced by burning the same
three fuels.

Sulphur
dhozde
produced

|
coal gas oil

Compare the amount of sulphur produced by burning gas with the amount produced by
burning coal.

(c) (i) Coal and oil produce carbon dioxide and sulphur dioxide when they burn.
What elements must they contain?

®3)

(2)

(2)
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(@)

(b)

(i)  Burning fuels also produce nitrogen oxides, even though the fuels contain no
nitrogen. Explain why this happens.

)
(Total 9 marks)

For the last 200 million years the amount of carbon dioxide in the atmosphere has
remained almost the same.

Describe the natural processes which remove carbon dioxide from the atmosphere.

To gain full marks in this question you should write your ideas in good English.
Put them into a sensible order and use the correct scientific words.

4)
The amount of carbon dioxide in the atmosphere has increased over the last one hundred
years. Suggest two reasons why this has happened.
PP POPPUPPRRPR
2 e e—e—eee e e e e ———e—eeeeeeaa——————eeeeeaa—————teeeeeaa——rreeaeeeeaaantraaeaaeeaaanaaraaaaaes

2

(Total 6 marks)
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10

The amount of carbon dioxide in the Earth’s atmosphere has changed since the Earth was
formed.
The amount of carbon dioxide continues to change because of human activities.

(@ Cementis produced when a mixture of calcium carbonate and clay is heated in a rotary
kiln. The fuel mixture is a hydrocarbon and air.

Hydrocarbons react with oxygen to produce carbon dioxide.
Calcium carbonate decomposes to produce carbon dioxide.

(i)  Complete each chemical equation by writing the formula of the other product.

CHl‘i + 2{:'2 — 2 e + CGR
)
(i)  Hydrocarbons and calcium carbonate contain locked up carbon dioxide.
What is locked up carbon dioxide?
)
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(b) Graph 1 shows how the percentage of carbon dioxide in the atmosphere changed in the

last 4500 million years.

Graph 1
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Use information from Graph 1 to answer these questions.
(i)  Describe how the percentage of carbon dioxide has changed in the last 4500 million
years.
(2
(i)  Give two reasons why the percentage of carbon dioxide has changed.
(2
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(c) Graph 2 shows how the percentage of carbon dioxide in the atmosphere changed in the
last 250 years.

Graph 2
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Should we be concerned about this change in the percentage of carbon dioxide?

Explain your answer.

2
(Tota 10 marks)
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11

Scientists study the atmosphere on planets and moons in the Solar System to understand how
the Earth’s atmosphere has changed.

(@ Millions of years ago the Earth’'s atmosphere was probably just like that of Mars today.

The table shows data about the atmosphere of Mars and Earth today.

Mars today Earth today
nitrogen 3% nitrogen 78%
oxygen trace oxygen 21%
water trace water trace
Carbon dioxide 95% Carbon dioxide trace
Average surface temperature -23°C Average surface temperature 15°C

The percentages of some gases in the Earth’s atmosphere of millions of years ago have
changed to the percentages in the Earth’s atmosphere today.

For two of these gases describe how the percentages have changed and suggest what
caused this change.

(@)
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(b) Titan is the largest moon of the planet Saturn.
Titan has an atmosphere that contains mainly nitrogen.
Methane is the other main gas.

Main gases in 0 Boiling pointin
Titan's atmosphere Percentage (%) °C
Nitrogen 95 -196
Methane 5 -164

Average surface temperature -178°C

When it rains on Titan, it rains methane!

Use the information above and your knowledge and understanding to explain why.

2
(c) Ultraviolet radiation from the Sun produces simple alkenes, such as ethene (C,H,) and
propene (C3Hg) from methane in Titan’s atmosphere.
State the general formula for alkenes.
1)

(Total 5 marks)
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Mark schemes

1

(@)

(b)

()

(d)

(@)

(b)

(©)

bar drawn correctly 78 — 80 (%)

(i)

(ii)

(the amount of carbon dioxide has decreased because it has been) absorbed /
used by (green / living) plants / trees or used for photosynthesis

accept dissolved / absorbed by oceans or locked up in fossil fuels /

(Mars has) no (green / living) plants / trees

(argon) is unreactive / inert
accept argon is a noble gas
ignore it is in Group O

carbonate rocks

the eruption of volcanoes

(ii)

(iii)

nitrogen

carbon dioxide

because water boils at 100°C and the temperature
on Venus is 460°C

therefore any water on the surface would boil to form
steam / water vapour / gas

any three from:

(ii)

by photosynthesis
by dissolving in oceans
by the formation of (calcium) carbonate or limestone
by the formation of oil or coal
accept by the formation of fossil fuels

0.0317 (%)

the percentage of carbon dioxide has increased

(5]
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(@)

(b)

(©)

(@)

(b)

()

(@)

(i) any one from:

burning of fossil fuels
deforestation

release of ‘locked up’ carbon dioxide

curve of best fit drawn through

or close to all of the points

() 313

(i) 1989 +/—1

concentration / amount of carbon dioxide has increased

recently the rate of increase is increasing

(i)  unreactive

()  94.96(%)

(i) anytwo from:

plants or photosynthesis
absorbed in oceans / seas

allow oceans store or take in or dissolve carbon dioxide
locked up in (sedimentary) rocks
locked up in fossil fuels

() 2,4 drawn (as dots / crosses / e7)

[10]

(5]
1
1
1
1
2

(6]
1
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(i)  Water (vapour) / steam
allow hydrogen oxide / H,O
do not accept hydroxide

(b) any two pairs from:
carbon dioxide (1)

causes global warming (1)

allow greenhouse effect / climate change / sea level rise / melting of
polar ice caps

or

carbon (particles) / soot (1)
allow particulates

causes global dimming (1)

allow blocks out sunlight / smog / prevents plant growth / causes
breathing difficulties

or
carbon monoxide (1)
is toxic (1)

or

sulfur dioxide (1)

causes acid rain (1)
allow kills plants / erosion / acidifies water

(6]

(@) carbon dioxide decreased (by plants / trees)

allow plants / trees absorbed carbon dioxide

oxygen increased (by plants / trees)
allow plants / trees released oxygen
if neither of these marks awarded
allow plants / trees
photosynthesise for 1 mark

because coal ‘locks up’ / traps / stores carbon dioxide / carbon
allow trees ‘locked up’ carbon dioxide / carbon
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(b) carbon/C
hydrogen / H

sulfur/ S
all 3 correct 2 marks
1 or 2 correct 1 mark
allow H,
ignore oxygen

© O 2 2
balancing must be correct

do not accept changed formulae

(i) increases atmospheric pollution

carbon dioxide / CO, released

from the (thermal) decomposition of calcium carbonate or
accept causes global warming or CO, is a greenhouse gas

description of this decompaosition or equation
ignore sulfur dioxide and effects in this part

decreases atmospheric pollution

sulfur dioxide / SO, is removed
accept less acid rain produced

by reaction with calcium oxide or calcium carbonate
accept neutralisation or forms calcium sulfate

(@ anyone from:
. not enough evidence or proof

allow no evidence or no proof
. (life and the Earth were created) billions of years ago

allow a long time ago
ignore different beliefs or no one was there.

[10]
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(b) Marks awarded for this answer will be determined by the Quality of Written
Communication (QWC) as well as the standard of the scientific response. Examiners
should also refer to the information in the Marking Guidance and apply a ‘best-fit’
approach to the marking.

0 marks
No relevant content

Level 1 (1-2 marks)
Statements based on diagrams

Level 2 (3-4 marks)
Description of how one change occurred

Level 3 (5—-6 marks)
Descriptions of how at least two changes occurred

Examples of chemistry points made in the response could include:

Main changes

. oxygen increased because plants / algae developed and used carbon dioxide
for photosynthesis / growth producing oxygen; carbon dioxide decreased
because of this

. carbon dioxide decreased because oceans formed and dissolved / absorbed
carbon dioxide; carbon dioxide became locked up in sedimentary / carbonate
rocks and / or fossil fuels

. oceans formed because the Earth / water vapour cooled and water vapour in
the atmosphere condensed

. continents formed because the Earth cooled forming a supercontinent /
Pangaea which formed the separate continents

. volcanoes reduced because the Earth cooled forming a crust.

Other changes
. nitrogen has formed because ammonia in the Earth’s early atmosphere reacted
with oxygen / denitrifying bacteria.

[7]

(@) each bar correct height (2 bars) to less than + % square
1 mark for each

both bars correctly labelled (in relation to size of bars)

for 1 mark
3
(b) less
gains 1 mark
but a lot less / much less / 18 times less or more if referring to coal
gains 2 marks
2
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(c) (i) carbon
sulphur

for 1 mark each

(i) ideas that
. at high temperatures, (produced when fuels burn)

. nitrogen and oxygen from atmosphere combine / react
for 1 mark each

(9]

(@ Quality of written communication
for any two ideas sensibly stated

any three from:
. plants take in (CO,)
accept photosynthesis uses (CO ;)

. converted to glucose / starch / carbohydrates
ignore carbon compounds by itself

. CO, locked up in fossil fuels
accept coal / oil / natural gas / methane for fossil fuels

. CO, reacts with / dissolves (sea)water
accept ocean removes CO,

. producing hydrogencarbonates
accept carbonic acid

. producing carbonates
accept named carbonates

. marine animals use carbonates to make shells
do not accept bones

. forms sedimentary rocks

accept limestone / chalk
accept marble
do not accept sediments alone
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10

(b)

(@)

(b)

any two from:

(ii)

burning of fossil fuels or cars /
industry / air travel / power stations

ignore increase in population
ignore more use of electricity

natural processes cannot absorb all the extra CO ,

deforestation

accept less photosynthesis
ignore volcanic activity
accept burn trees

H,O
must be formula

CaO
must be formula

carbon dioxide from the air / (Earth’s early) atmosphere
it = carbon (dioxide)
accept carbon dioxide from millions of years ago

formed (sedimentary) rocks or fossil fuels
ignore trapped / stored

decreases rapidly at first
it = carbon (dioxide)

then slowly or levels off

allow both marks if the description is correct using either ‘rapidly’ or
‘slowly’

allow correct use of figures for either marking point
if no other mark awarded, allow CO, decreased for 1 mark

(6]
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()

(i) anytwo from:
it = carbon (dioxide)
accept photosynthesis

. used by plants

. dissolved in oceans

. ‘locked up’ in fossil fuels  or formed fossil fuels
. ‘locked up’inrocks or formed rocks

(ves)
it = percentage of carbon (dioxide)

ignore yes or no

because the percentage of carbon dioxide is increasing

which causes global warming (to increase)
allow (carbon dioxide) causes greenhouse effect/climate change

or
(no)
because the percentage of carbon dioxide is low (1)

compared to millions of years ago (1)

allow global warming can be caused by other factors (e.g. Sun/
water vapour / methane)
[10]
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(@)

(b)

()

any two from:
asks for cause therefore no marks for just describing the change
must link reason to a correct change in a gas

carbon dioxide has decreased due to:
accept idea of ‘used’ to indicate a decrease

plants / microorganisms / bacteria / vegetation / trees

photosynthesis
ignore respiration

‘locked up’ in (sedimentary) rocks / carbonates / fossil  fuels

dissolved in oceans

ignore volcanoes

oxygen has increased due to:
accept idea of ‘given out / produced’

. plants / bacteria / microorganisms / vegetation / trees

. photosynthesis
ignore respiration

nitrogen increased due to:
accept idea of ‘given out / produced’

. ammonia reacted with oxygen

. bacteria / micro organisms
ignore (increase in) use of fossil fuels / deforestation

(because methane’s) boiling point is greater than the average / surface temperature
or Titan's (average / surface) temperature is below methane’s boiling point

ignore references to nitrogen or water

any methane that evaporates will condense
accept boils for evaporates
accept cooling and produce rain for condensing

CnHZn

(5]
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