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Rates of reaction

BScience

What does the rate of a
reaction tell you?

How can you measure the
rate of a reaction that
produces a gas?

What happens to the rate
of reaction when the
temperature increases?

What effect does
increasing the
concentration of a
solution have on the
rate?

Why does using a powder
increase the rate of
reaction?

What is a catalyst?

True or false: A catalyst is
used up in a reaction.

Name one way to increase
the surface area of a
solid reactant.

What happens to the rate
if the pressure of a gas
reaction is increased?

How does temperature
affect the movement of
particles?

Why do particles need to
collide in a reaction?

What does it mean if a
reaction is “reversible”?

What is the symbol used
to show a reversible
reaction?

What do we call it when
the forward and
backward reactions are
balanced?

What is the product of the
Haber process?

What two gases are used
in the Haber process?

Why is a catalyst used in
the Haber process?

What happens to the rate
of reaction if you cool
down the reaction
mixture?

Give one way to increase
the rate of a reaction
without changing the

temperature.

What does increasing
pressure do to the
particles in a gas?

Why do reactions go
faster at higher
temperatures?

Give one reason why
factories want fast
reactions.

What is the purpose of
using smaller pieces of
solid reactant?

Give an example of a slow
chemical reaction.

Give an example of a fast
chemical reaction




Rates of reaction

BhScience

What effect does increasing

What happens to the rate of
the concentration of a

Why does using a powder

increase the rate of
reaction?

What does the rate of a
reaction tell you?

The rate of a reaction tells
you how fast the reaction
happens.

How can you measure the

Measure the volume of gas

rate of a reaction that
produces a gas?

made or count the
bubbles.

reaction when the temperature

solution have on the rate?

increases?
The reaction goes faster.

The rate increases because
particles move faster.

What happens to the rate if the

How does temperature affect the

There is more surface
area for particles to collide
with.

movement of particles?

What is a catalyst?

A substance that speeds up a
reaction.

True or false: A catalyst is used

up in a reaction.

False. B

surface area of a solid reactant.

Name one way to increase the
pressure of a gas reaction is

increased?

reak it into smaller pieces or use|
It increases the rate of reaction.

a powder.

What is the symbol used to What do we call it when the

What is the product of the Haber

They move faster.

process?

Why do particles need to collide
in a reaction?

So, they can react.

What does it mean if a reaction is

It means the reaction can go
forwards and backwards.

“reversible”?

show a reversible reaction? | forward and backward reactions
= are balanced?

Equilibrium

Give one way to increase

What happens to the rate of
the rate of a reaction

Ammonia.

What does increasing
pressure do to the
particles in a gas?

What two gases are used in
the Haber process?

Nitrogen and hydrogen.

Why is a catalyst used in the

Haber process?
To speed up the reaction.

reaction if you cool down the
reaction mixture?

The reaction goes slower.

without changing the
temperature.

Increase concentration or
use a catalyst.

Give an example of a slow

It makes them closer
together.

Give an example of a fast
chemical reaction

Why do reactions go faster at
higher temperatures?

more often.

Particles move faster and collide

Give one reason why factories

want fast reactions.
To save time and money.

What is the purpose of using
smaller pieces of solid reactant?

To speed up the reaction

chemical reaction.
Rusting.

An explosion




EXAM EXPOSURE
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Some students used this reaction to investigate the effect of concentration on rate of
reaction.

The diagram shows the apparatus used.
Add dilute

hydrochloric acid
and start timing

!

Sodium —
thiosulfate |
solution _ /o
Y \ A cross drawn
;'-\—-,<—~ /" on paper
! CoPhe) X
) -\

This is the method used.

1. Measure 25 cm? sodium thiosulfate solution into a conical flask.

2. Stand the conical flask on a cross drawn on paper.

3. Add 10 cm? of dilute hydrochloric acid.

4. Time how long it takes the cross to become no longer visible.

5. Repeat steps 1-4 with sodium thiosulfate solutions of different concentrations.

The students analysed their results to give a conclusion and an explanation for their
investigation.

Conclusion: ‘The higher the concentration, the lower the rate of reaction.’

Explanation: ‘At higher concentrations, the particles have more energy, so they are
moving faster. Thersfore the collisions are more energetic.’

The students are not correct.
Give a correct conclusion and explanation for the results of the investigation.

Conclusion

Explanation

(3)

The table below shows the student’s results for large calcium carbonate lumps.

Time in seconds Volume of gas in cm?®
0 0
20 16
40 30
60 40
80 46
100 48

(c) Complete the graph above.

You should:

+  plot the data for large calcium carbonate lumps from the table above on the

graph paper
+ draw aline of best fit for large calcium carbonate lumps.

The graph below shows the student’s results for small calcium carbonate lumps.

50+
40 |
Volume of 91
gas in cm3
20
10
3
B,
0 20

40 60 80
Time in seconds

(d) Determine the mean rate of reaction using small calcium carbonate lumps between

0 seconds and 60 seconds.

Use the equation:

mean rate of reaction =

Use the graph above.

volume of gas produced

time taken

Mean rate of reaction =

cmi/s

(3)

100
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The table below shows the student’s results for large calcium carbonate lumps.

Some students used this reaction to investigate the effect of concentration on rate of

reaction. The graph below shows the student’s results for small calcium carbonate lumps.
) Time in seconds Volume of gas in cm?®
The diagram shows the apparatus used.
Add dilute 0 0
hydrochloric acid 850 H
and start timing
20 16
Sodium —
thiosulfate =1 40 30
solution /\ 401
S A cross drawn
;"\—? / on paper 60 40
’ & - g
80 46
This is the method used. 30
100 48 Volume of
1. Measure 25 cm? sodium thiosulfate solution into a conical flask. gasin cm3

2. Stand the conical flask on a cross drawn on paper.
3. Add 10 cm? of dilute hydrochloric acid.

4. Time how long it takes the cross to become no longer visible. (C) Complete the graph above. 201
5. Repeat steps 1-4 with sodium thiosulfate solutions of different concentrations.

You should:

+  plot the data for large calcium carbonate lumps from the table above on the 10-
The students analysed their results to give a conclusion and an explanation for their graph paper
investigation. + draw a line of best fit for large calcium carbonate lumps.
Conclusion: ‘The higher the concentration, the lower the rate of reaction.’ 3) 0

‘ 0 20 40 60 80 100
Explanation: ‘At higher concentrations, the particles have more energy, so they are Time in seconds

moving faster. Therefore the collisions are more energetic.’ (d) Determine the mean rate of reaction using small calcium carbonate lumps between

0 seconds and 60 seconds.

The students are not correct.

Give a correct conclusion and explanation for the results of the investigation.

(d) (volume =) 48 (cm?)

Conclusion 1
conclusion:
- the higher the concentration, the higher the rate of reaction 48
o ” (rate=) 60
Explanation . ]
explanation: allow correct use of an incorrectly determined
- : ' . : L. value for volume
(at higher concentrations) there are more particles in a fixed volume 1
- . =0.8 (cm¥s)

_(therefore the) collisions are more frequent 1

” 3]




Organic chemistry

BScience

What is the general formula for
alkanes?

What does “hydrocarbon” mean?

What are the first four alkanes
called?

Which two elements are in all
hydrocarbons?

What is the name of the process
used to separate crude oil?

Is crude oil a mixture or a
compound?

What is meant by a “fraction” in
fractional distillation?

Which fraction has the lowest
boiling point?

Why do long-chain hydrocarbons
make poor fuels?

What does flammable mean?

Are short-chain hydrocarbons
viscous?

What is viscosity?

What happens to flammability as
hydrocarbon chains get longer?

What is cracking?

Why is cracking useful?

What are the two types of
products made in cracking?

What are alkenes?

What is the general formula for
alkenes?

How can you test for an alkene?

What colour does bromine water
turn if an alkene is present?

True or false: Alkanes are
saturated.

True or false: Alkenes are
saturated.

What is meant by “unsaturated”?

Name one use of hydrocarbons
from crude oil.

What is produced when
hydrocarbons burn completely in
air?




Organic chemistry
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What is the general formula for

alkanes?
CnH2n+2

What does “hydrocarbon” mean?

A compound made of hydrogen
and carbon only

What are the first four alkanes
called?

Methane, ethane, propane,
butane

Which two elements are in
all hydrocarbons?

Hydrogen and carbon

What is the name of the
process used to
separate crude oil?

Fractional distillation

Is crude oil a mixture or a
compound?

A mixture

What is meant by a “fraction” in
fractional distillation?

A group of hydrocarbons with
similar boiling points

Which fraction has the lowest
boiling point?
The fraction with the shortest
chains (like gases)

Why do long-chain hydrocarbons
make poor fuels?

They are thick and don’t burn well

What does flammable mean?
Easily catches fire

Are short-chain
hydrocarbons viscous?

No, they are not viscous,
they flow easily

What is viscosity?
How thick or runny a liquid is

What happens to flammability as
hydrocarbon chains get longer?

It decreases

What is cracking

Breaking large hydrocarbons into
smaller ones

Why is cracking useful?
It makes useful fuels and alkenes

What are the two types of
products made in
cracking?

Alkanes and alkenes

What are alkenes?

Hydrocarbons with a double
bond

What is the general formula for
alkenes?

CnHZn

How can you test for an alkene?
Add bromine water

What colour does bromine
water turn if an alkene is
present?

Orange to colourless

True or false: Alkanes are
saturated.

True

True or false: Alkenes are
saturated.

False

What is meant by “unsaturated”?

It contains at least one double
bond

Name one use of hydrocarbons
from crude oil.

Fuel, plastic, lubricant (any one)

What is produced when

hydrocarbons burn completely in
air?

Carbon dioxide and water
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This question is about hydrocarbons.
A hydrocarbon has the formula CsH14
(a) Name the two elements in a hydrocarbon.

1

2

(b) How many atoms are there in one molecule of CeH1?

Tick (v) one box.

2 D The gases hexene and ethene are alkenes.

6 D Complete the sentence.

14 D When alkenes react with broming water the colour changes
from orange fo

20 D

A group of students investigated the energy released by the combustion of four hydrocarbon
fuels

The diagram below shows the apparatus used.

Themometer
-Beaker

] 100 em3 of water

[7’

Suggest one improvement fo the apparatus, or the use of the apparatus, that weuld make
the temperature increase of the water for each fuel more accurate.

—— Spirit burner
Hydrocarbon fuel

Give a reason why this is an improvement.

2
The students notficed that the bottem of the beaker became covered in a black substance
when buming these fuels.
Name this black substance.

Suggest why it is produced.

2y

Crude oil is separated into useful fractions by fractional distillation.

_[———* Refinery gas
—

/

v

— Gasoline

— Kerosena

—= Diesel

— Fueal gil
Crude oil —»

— Bilumean

Describe and explain how crude oil is separated inte fracfions by fractional distillation.

Use the diagram fo help you answer the guestion.

(4)
Dodecane (CzHx) from crude ail is cracked to produce ethene (C:H.).

i Complete the equafion for this reaction.

CoHy —>* 20CH, +

(1)

(i} Give two conditions needed for cracking.

1.

2.

(2)




EXRM EXPOSURE
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This question is about hydrocarbons.
A hydrocarbon has the formula CsH14

C-aribomn
(a) Name the two elements in a hydrocarbon.

1

2 hy diroogen

(b) How many atoms are there in one molecule of CeH1?

Tick (v) one box.

Complete the sentence.

from orange fo colourless

The gases hexene and ethene are alkenes.

When alkenes react with broming water the colour changes

20

Q?DD

A group of students investigated the energy released by the combustion of four hydrocarbon
fuels

The diagram below shows the apparatus used.

Themometer

[——Beaker

] -100em? of water

&

T ___— Spirit burner
[_j Hydrocarbon fuel

use a lid
Suggest one improvement fo the apparatus, or the ~ ~
the temperature increase of the water for eac allow insulare beaker or use draught shield

Give a reason why this is an improvement.

reduce energy / heat loss

ignore references 1o thermometer or repeats or
distance of flame or loss of water vapour

allow stir (1) to distribute energy / heat (1)

The students notficed that the bottem of the beaker became covered in a black substance
when buming these fuels.

Name this black substance. carbon/soot
Suggest why it is produced. ignore 1ar, smoke

(produced by) incomplete combustion
allow from a limited supply of oxygen/air

2y |

Crude oil is separated into useful fractions by fractional distillation.
_[———* Refinery gas
o

— Gasoline

— Kerosena

—= Diesel

— Fueal gil
Crude oil —+

— Bilumen
Describe and explain how crude oil is separated inte fracfions by fractional distillation.

Use the diagram fo help you answer the guestion.
(most) crude oil vaporises [ evaporates or crude oil enters as a vapour

(vapour) cools as it rises up the tower / column or tower / column cooler
at the top or negative temperature gradient

the fractions have different boiling / condensation points / ranges

accept the larger the molecuies, the higher the boiling
_ point / condensation point

50 they will condense at different levels in the tower

- aliow will colfect at different fevels if condensation
mentioned

— alfow will condense fo give different fractions
if no other mark is gained alfow 1 mark for mention of
heafing

Dodecane |\ zMy:) TOM Crude ¢l 1S Cracked 10 Produce eInens [LH,).

(4}

i Complete the equafion for this reaction.

CuHy —> 20CH, + hot ! high temperature
CS H 18 accept any femperature in the range 300 - 900 °C
‘heat’ is insufficiernt
(i} Give two conditions needed for cracking.
catalyst

1. accepf a named catalyst - alumina or zeolites or
aluminosilicates or broken pot

2. ignore other named cafalysts
allow {mixing with) sfeam as an alfernative to second
marking point ignore pressure |




Chemical analysis

BScience

Whatis a pure substance?

How can you tell if a substance is
pure using its melting point?

What is the difference between a
pure substance and a mixture?

What is a formulation?

Give an example of a formulation.

Why are formulations useful?

What is chromatography used
for?

What is the mobile phase in
chromatography?

What is the stationary phase in
chromatography?

What does it mean if a substance
produces one spot in
chromatography?

How can you tell if a substance is
a mixture using chromatography?

What does the Rf value show?

How is an Rf value calculated?

What safety measure should you
take when using chromatography
solvents?

\What gas turns limewater cloudy?

What is the test for carbon
dioxide?

What gas makes a lit splint go
(ipop”?

What is the test for hydrogen?

What gas relights a glowing
splint?

What is the test for oxygen?

What gas bleaches damp litmus
paper white?

What is the test for chlorine gas?

Why should you wear goggles
when testing gases?

What does it mean if a result is
reproducible?

Why is chromatography useful for
testing-coloured substances?




Chemical

analysis

ENScience

Whatis a pure substance?

A substance that contains only
one type of particle.

How can you tell if a substance is

It has a sharp melting point (melts

pure using its melting point?
A

at one specific temperature).

What is the difference between a
pure substance and a mixture?

pure substance melts and boils

at specific temperatures; a
mixture melts and boils over a
range.

A mixture designed to have a
specific purpose and contains

What is a formulation?

precise amounts of different
substances

Give an example of a formulation.

Examples: paint, medicine,
shampoo, fuel.

What does it mean if a substance

Why are formulations useful?
Because each part works
together to make the product
work properly.

What is chromatography used

To separate mixtures and identify

for?

substances.

What is the mobile phase in
chromatography?

The solvent (liquid that moves

through the paper).

What is the stationary phase in

chromatography?

The chromatography paper or
solid surface that the solvent
moves through.

produces one spot in
chromatography?
It is pure or contains only one
substance.

How can you tell if a substance is
a mixture using chromatography?

More than one spot shows it is a
mixture.

The ratio of the distance moved
by the substance to the distance

What does the Rf value show?

moved by the solvent

How is an Rf value calculated?

Rf = distance moved by
substance + distance moved by
solvent.

What safety measure should you
take when using chromatography

solvents?

Work in a well-ventilated area
and keep flames away (some
solvents are flammable).

\What gas turns limewater cloudy?
Carbon dioxide.

What is the test for carbon
dioxide?

Bubble the gas through
limewater; it turns cloudy.

What gas makes a lit splint go
“pop”?

Hydrogen.

What is the test for hydrogen?

Light a splint and hold it near the
gas; it makes a “pop” sound.

What gas relights a glowing
splint?

Oxygen.

What is the test for oxygen?

A glowing splint relights in
oxygen.

Why is chromatography useful for

What gas bleaches damp litmus
paper white?

Chlorine.

What is the test for chlorine gas?

Chlorine bleaches damp litmus
paper white.

Why should you wear goggles
when testing gases?

Because some gases are harmful
or irritant.

What does it mean if a result is
reproducible?

Results can be repeated by

different people using the same

method.

testing-coloured substances?

It can separate and identify the
components of mixtures that have
different colours




EXAM EXPOSURE

BERScience

The figure below shows the displayed structural formula of ethene. This question is about paper chromatography.
H H A food colouring contains a dye.
C==0C (a) Plan an investigation to determine the Rs value for the dye in this food colouring.
] _ distance moved by substance
H H distance moved by solvent
(8) Complete the sentence. Your plan should include the use of:
When bromine water is added to ethene, the bromine water changes from orange to . a beaker
. a solvent
. chromatography paper.
Chlorine reacts with ethene.
The student tested the gas produced.
(b) What is used to identify chlorine?
What is used to prove that the gas is oxygen?
Tick () one box.
) Tick (v) one box.
A lighted splint A glowing splint
Damp litmus paper Bromine water
Limewater Damp litmus paper
Two students investigated a dye in a food colouring using paper chromatography.
Paper chromatography involves a stationary phase. —_—
Each student did the investigation differently
Whatis the stationary phase in paper chromatography? The Re values they determined for the same dye were different
Tick (v) one box. How did the students’ investigations differ?
Hydrogen gas is produced during this reaction.
Tick (v) one box.
Describe the test for hydrogen gas. Beaker D
Give the result of the test. Different length of paper used D
]
Test Different period_of time used D
Paper D
Different size of beaker used D
Result
Solvent D Different solvent used D
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EXAM EXPOSURE

The figure below shows the displayed structural formula of ethene. This question is about paper chromatography.
H H A food colouring contains a dye.
C —C (a) Plan an investigation to determine the Rs value for the dye in this food colouring.
_ | _ distance moved by substance
H H distance moved by solvent
(8) Complete the sentence. Your plan should include the use of:
When bromine water is added to ethene, the bromine water changes from orange to Method
. draw (pencil) start line on (chromatography) paper
colourless . place spot of food colouring on start line
. . .
ignore clear use of smtable_ solvent _
. place solvent in beaker / container
. place (chromatography) paper in beaker / container
Chlorine reacts with ethene. . so (chromatography) paper is in solvent
The student tested the gas produced. . but solvent is below start line
(b) What is used to identify chlorine? . lid -
What is used to prove that the gas is oxygen? useal
Tick (/) one box. _ . wait for solvent to travel up the (chromatography) paper (until near
Tick (v) one box. t
op)
. mark solvent front
A lighted splint A glowing splint . dry the (chromatography) paper
Damp litmus paper Bromine water Measurements . .
. measure distance between start line and centre of spot
_ . measure distance between start line and solvent front
Limewater Damp litmus paper o use of measurements to determine R;: value
Two students investigated a dye in a food colouring using paper chromatography.
Paper chromatography involves a stationary phase. T Each student did the investigation differently
Whatis the stationary phase in paper chromatography? The Re values they determined for the same dye were different
(test) Tick (v) one box. How did the students’ investigations differ?
Hydrogen gas is produced during this reaction. burning / lit splint
Tick (v) one box.
Describe the test for hydrogen gas. allow flame ) _ Beaker D
Give the result of the test. do not accept glowing spiint Different length of paper used D
]
Test (result) ) Different period_of time used D
burns with a (squeaky) pop sound
Paper D
aliow pops Different size of beaker used D
Result
MP2 is dependent upon MP1 being Solvent
awarded POP TEST GETS NO MARK Different solvent used D




Atmosphere

BScience

What gas makes up most of the
Earth’s atmosphere today?

What was the Earth’s early
atmosphere mostly made of?

What gas is needed for plants to
perform photosynthesis?

What process removed carbon
dioxide from the early
atmosphere?

What gas did photosynthesis add
to the atmosphere?

Name a greenhouse gas other
than carbon dioxide.

What is the greenhouse effect?

Why is the greenhouse effect
important for life on Earth?

How does burning fossil fuels
affect the atmosphere?

What is acid rain?

What gas causes acid rain?

How can acid rain damage the
environment?

What gas is released by
volcanoes?

What harmful gas is produced by
burning fuels containing sulfur?

What effect does deforestation
have on carbon dioxide levels?

Why has the amount of oxygen in
the atmosphere increased over
time?

What gas do humans breathe
out?

What is the main source of
methane in the atmosphere?

What is global warming?

Name one effect of global
warming.

How can human activities
increase carbon dioxide levels?

How can human activities
increase methane levels?

What is the role of oceans in the
carbon cycle?

What does ‘carbon footprint’
mean?

What is one way to reduce your
carbon footprint?




Atmosphere
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What gas makes up most of the
Earth’s atmosphere today?

Nitrogen

What was the Earth’s early
atmosphere mostly made of?
Carbon dioxide, water vapour,

and other gases

perform photosynthesis?
Carbon dioxide

What gas is needed for plants to

What process removed carbon
dioxide from the early
atmosphere?

Photosynthesis by plants and
algae

What gas did photosynthesis add
to the atmosphere?

Oxygen

Name a greenhouse gas other
than carbon dioxide.

Methane (CH,)

the atmosphere

What is the greenhouse effect?
The trapping of heat by gases in

Why is the greenhouse effect
important for life on Earth?

It keeps the Earth warm enough
to support life

How does burning fossil fuels
affect the atmosphere?

It increases carbon dioxide and
other greenhouse gases

What is acid rain?
Rain containing harmful acids

What gas causes acid rain?
Sulfur dioxide (SO,)

How can acid rain damage the
environment?

aquatic life

It damages plants, buildings, and

What gas is released by
volcanoes?

Carbon dioxide and sulfur dioxide

burning fuels containing sulfur?
Sulfur dioxide

What harmful gas is produced by

What effect does deforestation
have on carbon dioxide levels?

It reduces the number of trees
that absorb carbon dioxide

Why has the amount of oxygen in
the atmosphere increased over
time?

Because of photosynthesis by
plants

What gas do humans breathe
out?

Carbon dioxide

What is the main source of
methane in the atmosphere?

From animals and decomposition
in wetlands

What is global warming?

The increase in Earth's average
temperature caused by
greenhouse gases

Name one effect of global
warming.

Rising sea levels

How can human activities
increase carbon dioxide levels?

Burning fossil fuels and
deforestation

How can human activities
increase methane levels?

Agriculture and landfill sites

What is the role of oceans in the
carbon cycle?

Oceans absorb and store carbon
dioxide

What does ‘carbon footprint’
mean?

The total amount of greenhouse
gases caused directly and
indirectly by a person or
organisation

What is one way to reduce your
carbon footprint?

Using less energy or using
renewable energy sources
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Figure 3 shows the mass of sulphur dioxide in the Earth's atmosphere between

1984 and 2014
Figure 3
4000
3000
Mass of

sulfur dioxide 2000
in kilotonnes

1000

0
1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 2014
Year

A student said:

‘the mass of sulphur dioxide in the atmosphere decreased every year
between 1984 and 2014

Is the student comrect?

Methane is burned in a plentiful supply of oxygen.  Bumning fuels causes atmospheric pollution.

Which is the correct balanced chemical equation

Write one effect for each pollutant in Table 1.

Tick one box.
Table 1
CH: + 02 — CO2+ H:0 |:|
Pollutant Effect
CH: +20: — CO: + HO |:|
Carbon
CH. +20: — CO; + 2H:0 D monoxide
CH +30; — 2C0; + 2H,0 D Sulphur dioxide
Particulates

was coverad by volcanoes

In this 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
Most of the surface

The Earth today

Most of the suface
is covered by oceans

|
\ |
Y B
n 4
LY
o 4
S e
i p——— L
\
«.

Most of the atmosphere
is nitrogen and oxygen

Maost of the atmosphere
was carbon dioxide and
waler 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.
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Figure 3 shows the mass of sulphur dioxide in the Earth's atmosphere between
1984 and 2014

Figure 3

4000 -

3000

yes/ no

any two from:
. increases

allow goes up

. constant
allow similar

. decreases

allow goes down
allow levels off (at the end)

8999 2002 2005 2008 2011 2014
ear

here decreased every year

correct date range for any one of the above 014°

. (increases) 1984-1987
. (constant) 1987-1990

. (decreases) 1990-2014

Methane is burned in a plentiful supply of oxygen.  Bumning fuels causes atmospheric pollution.

Which is the correct balanced chemical equation

Write one effect for each pollutant in Table 1.
Tick one box. toxic

CH.: + 0, — CO: + H:0 accept causes death

CH: +20; — €O, + H:0
acid rain or respiratory problems
CH: +20, = €O, + 2H.0 accept respiratory problems / asthma

CH: + 302 — 2C0: + 2H:0

EEEE

global dimming

In this 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

Most of the surface
was coverad by volcanoes

The Earth today

Mast of the suface
is covered by oceans

 — T — -
- S o

Most of the atmosphere
was carbon dioxide and
waler vapour

Most of the atmosphere
is nitrogen and oxygen

Des
cha »

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.
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What is potable water?

Why do we treat water before
drinking it?

What is desalination?

Name one source of fresh
water.

What is sewage treatment?

Why is groundwater
important?

What does filtration remove
from water?

What does sterilisation do?

Why is rainwater sometimes
collected?

What is meant by sustainable
use of resources?

Name one renewable
resource.

Name one non-renewable
resource.

What is recycling?

How can recycling save
resources?

What is the main gas removed
in sewage treatment?

What is bioleaching?

What is phytomining?

Why is mining harmful to the
environment?

How does agriculture affect
water quality?

What does the term ‘finite
resource’ mean?

How can we reduce water
wastage?

What is a water footprint?

What is the purpose of
sedimentation in water
treatment?

Name one alternative to using
fossil fuels.

Why do we need to manage
Earth's resources carefully?




Using resources
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What is potable water?
Water safe to drink

Why do we treat water before
drinking it?
To remove harmful
substances

What is desalination?
Removing salt from seawater

Name one source of fresh
water.

Rivers, lakes, or reservoirs

What is sewage treatment?

Treating wastewater to
remove contaminants

Why is groundwater
important?
Provides freshwater
underground

What does filtration remove
from water?

Removes solids

What does sterilisation do?
Kills bacteria

Why is rainwater sometimes
collected?

For gardening or drinking

What is meant by sustainable

Using resources without

use of resources?

running out

Name one renewable
resource.

Sun, wind, and waves

Name one non-renewable
resource.

Coal, oil, natural gas

What is recycling?

Turning waste into new
products

How can recycling save
resources?

Saves raw materials and
energy

What

in sewage treatment?

is the main gas removed

Methane gas

What is bioleaching?

Using bacteria to extract
metals

What is phytomining?
Using plants to extract metals

Why is mining harmful to the
environment?

Destroys habitats and pollutes

How does agriculture affect
water quality?

Fertilisers cause water
pollution

What does the term ‘finite

resource’ mean?
Runs out eventually

How can we reduce water
wastage?

Fix leaks and use water wisely

What is a water footprint?
Water used by a person or

group

What is the purpose of
sedimentation in water
treatment?

Allows solids to settle out

Name one alternative to using
fossil fuels.

Solar or wind power

Eart

Why do we need to manage

To protect resources for future

h's resources carefully?

use




ENScience

In this question you will be assessed on using good English, organising information clearly and
using specialist terms where appropriate.

EXRM EXPOSURE

Water in Britain is taken from reservoirs to use as drinking water.

There are millions of plastic bags in use. After use most of these plastic bags are buried in
landfill sites. The amount sent to landfill could be reduced if the plastic bags:

= could be reused
= could be recycled by melting and making them into new plastic products

- could be burned to release energy.

Use the information above and your knowledge and understanding to give the positive and
negative environmental impacts of using these methods to reduce the amount of plastic bags

(a)  What are the two main steps used to treat water from reservoirs? sent to landfill.

Give one reason for each step.

Some people use water filters to treat water before drinking it.

[N Water filters remove hardness from hard water.

What is in water filters that removes hardness from water?

(i) Suggest why water filters used in the home contain particles of silver.

Pure water can be produced by distillation.

Why is distillation not usually an economic method of treating water for drinking?

Drinking hard water has health benefits.

State one health benefit of drinking hard water.




EXRM EXPOSURE

BlaScience

Water in Britain is taken from reservoirs to use as drinking water.

filter

to remove solids or insoluble particles
OR

add coagulant (1)

flocculation / settling / remove solids (1)
(a) What are the two main steps used to trez
(add) chlorine

Give one reason for each step. accept ozone / UV

to reduce the number of microbes
accept to kill microbes / bacteria / germs
accept sterilise
allow disinfect
ignore remove microbes

Some people use water filters to treat water before drinking it.

ion exchange resin
allow jon exchange column
ailow sodium ions / Na*
allow hydrogen ions / H*

[N Water filters remove hardness from hard water.

What is in water filters that removes hardness from wa

prevent growth of microbes
accept sterilise
accept to kill microbes / bacteria / germs
accept to reduce the number of microbes
ignore remove microbes

(i) Suggest why water filters used in the home contain |

Pure water can be produced by distillation. high cost of energy / heating

Why is distillation not usually an economic method | allow uses a lot of energy

any one from:
helps to develop / maintain bones
allow any suitable positive effect on bones
helps to develop / maintain teeth

allow any suitable positive effect on teeth
reduces heart disease

Drinking hard water has health benefits.

State one health benefit of drinking hard water.

In this question you will be assessed on using good English, organising information clearly and
using specialist terms where appropriate.

Reuse:
There are millions of plastic bags in use. After use most of thes Reuse means less bags used so:
landfill sites. The amount sent to landfill could be reduced if the positive environmental impact

« could be reused . Saves raw materials/crude oil

i . . . Saves energy
« could be recycled by melting and making them into new ple
- Cuts down on COz emissions

- could be burned to release energy. . Less global warming

Use the information above and your knowledge and understan Negative environmental impact
negative environmental impacts of using these methods to redi .
sent to landfill.

Could cause litter

- Could still be sent to landfill

Recycle:
Bags can be recycled so:

Paositive environmental impact

. Used to make new plastic bags / objects

. Saves raw materials / crude oil

. Saves energy compared to producing plastic bags from crude oil
. Cuts down on CO:z emissions

. Less global warming

Negative environmental impact
. Collection point sites cause an eyesore / litter problem
. Transportation to recycling plant releases carbon dioxide / causes global warming
Burn:
Bags can be burned so:
Positive environmental impact
. Could provide energy for heating buildings
- Could provide energy for generating electricity
Negative environmental impact
. Increases CO» emissions
. Increases global warming
. Could release toxic gases

- Does not conserve raw materials / crude oil
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