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Paints and pigments

1
The diagram shows an emulsion paint under the microscope:
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(a) The titanium dioxide gives the emulsion paint a white colour. State the general 

name given to the coloured substances used in paint.


(b) Explain why emulsion paint is described as a colloid.


(c) State the name of the solvent in emulsion paint?

2
Give one use of paints other than for decorating surfaces with colour.

3
Match up the words on the left with the phrases on the right then write out the complete sentences. 


A solvent





has molecules which clump together as the 










paint dries.


A binding medium



evaporates when a paint dries.


A thermochromic pigment

glows in the dark.


A phosphorescent pigment

changes colour at a certain temperature.

4
State two uses of thermochromic pigments.
5
State one advantage of synthetic dyes over natural dyes.

6
Write out and complete the following sentences using three of the words from the list:

ancient             ecological             narrower            natural        synthetic          wider

Dyes can come from two sources. Those which are made in the laboratory are called ____A_____ dyes and those that are made from plants or animals are called ______B______ dyes. Nowadays, most of the chemicals used to dye clothing are synthetic because these have a _____C_____ colour range. 

7
What are the three constituents that go to make up paint and what is the purpose of each of these three constituents?
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Paints and pigments

1
A thermochromic pigment changes from red to colourless at 27 oC. It is mixed with a yellow acrylic base and painted on the side of a cup. What colour change would you observe when some hot water is placed in the cup?

2
The diagram shows an emulsion paint under the microscope:
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(a) Use the diagram to explain why the emulsion paint is a colloid.


(b) Explain why the titanium dioxide, clay and latex don’t separate out.

(c) Use the information in the diagram to explain why this is an emulsion paint and not 
an oil paint.

3
Describe the main reaction which occurs when oil paints dry.

4
Lacquer is a type of paint which consists of linear polymers in solution. When the lacquer sets, the polymer chains get tangled together. Lacquers are very tough and hard when they set and are resistant to acids, alkalis and solvents. 

(a) Suggest a use for lacquers. (b) Use your knowledge of polymers to suggest why the lacquer is so much harder when it dries.

5
Copy and complete the following sentences about phosphorescent pigments, using these words: 
absorb       emitted       glows       intense       light       longer       more

Phosphorescent pigments      A      and store energy when      B      falls on them. In the dark, we can see that energy is being released because the pigment      C      as light is      D      . The      E      light absorbed by the pigment and the more      F      the light, the      G      the pigment will continue to glow.

6
A phosphorescent pigment can be made into a paint similar to a thermochromic paint. The pure pigment is fairly expensive to make and breaks down if exposed to water for some time. A scientist has suggested that this pigment can be used to make road markings. Suggest how you would make this pigment and the advantages and disadvantages of its use in road markings
Construction materials
1
Name three types of rock commonly used to construct the walls of a building.

2
A lump of limestone was heated strongly in a furnace. The limestone became white and crumbly and a gas was released. The gas turned limewater milky.

(a)
What evidence is there from the above description that a chemical reaction has occurred?
(b)
What type of reaction is this? Choose from the following:
combustion        decomposition        oxidation        depolymerisation

(c)
Name the gas given off.

(d)
Name the white crumbly solid.
3
Match up the construction materials on the left with the materials they are manufactured from on the right then write out the complete sentences.
Aluminium and iron are extracted from …
… clay and limestone.

Bricks are made from …
… sand.

Glass is made by heating …
… clay.

Cement is made by heating …
… rocks called ores.

4
Write out the following points about making cement then concrete in the correct order.

A
Powdered cement is mixed with sand and gravel.
B
The mixture is stirred well and the concrete is allowed to set.
C
Limestone and clay are heated together.
D
Water is added to the mixture of cement, sand and gravel.
E
Powdered cement is formed when the mixture is heated.
5
Put the following in order of hardness. Put the hardest last.

granite        limestone        marble

6
Rocks are removed from the ground for a variety of purposes. This often causes environmental problems. Describe how and why rocks are removed from the ground and state some environmental problems associated with this removal.

Construction materials
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1
Which of the following reactions are examples of thermal decomposition? Give a reason for your answer.

(a)
calcium carbonate  →  calcium oxide  +  carbon dioxide

(b)
calcium carbonate  +  hydrochloric acid  →  calcium chloride  +  carbon dioxide  +  water
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(c)
magnesium  +  hydrochloric acid  →  magnesium chloride  +  hydrogen

(d)
sodium nitrate  →  sodium nitrite  +  oxygen

2
Match up the beginnings, middle and ends to make three sentences about the hardness of some building materials, then write out the complete sentences.

Marble is …
… extremely hard …
… because it is a sedimentary rock.

Granite is …
… fairly hard …
… because it is a metamorphic rock.

Limestone is …
… very hard …
… because it is an igneous rock.

3
Marble is formed under the Earth under particular conditions. What are these conditions?

4
Write out and complete the equation for the decomposition of limestone:

CaCO3 → CaO +

5
The diagram below shows a piece of building material.

[image: image11.jpg]



(a)
State the name of this building material.

(b)
What advantage does this material have over ordinary concrete?

(c)
The building material shown in the diagram is an example of a composite material. What is meant by the term ‘composite material’?

6
Reinforced concrete is used as a building material. Describe all the stages in the formation of reinforced concrete, starting from the basic raw materials used to make the concrete and giving details of any relevant chemical reactions.

Does the Earth move?
1
Match up the words on the left with the phrases on the right then write out the complete sentences.

Magma is …
… the layer of the Earth beneath the crust.

Lava is …
… the fairly hard, rigid layer on the outside of the Earth.

The mantle is …
… very thick molten rock beneath the surface of the Earth.

The lithosphere is …
… molten rock that erupts from a volcano.

2
Write out and complete the following sentences using three words from the list.

dishes        less        lithosphere        mantle        more        plates

The outside of the Earth consists of a number of      A     . These are found on top of the      B     , because they are      C      dense than the mantle.

3
Look at the drawing below of two rocks as seen under the microscope.
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(a)
Which rock has formed on the Earth’s surface? Give a reason.

(b)
Which rock could be granite? Give a reason.

4
Which of the following statements about the soil in volcanic regions are true?

A
Volcanic soils are very fertile.

B
Volcanic soils don’t support plant life.

C
Volcanic soils usually have a temperature of about 55°C.

D
Volcanic soil contains many large boulders.

5
Our planet Earth has a particular type of structure which is unique in our Solar System. Describe the structure of the Earth in terms of its layers and what these layers are made of.

Does the Earth move?
1
Write out and complete the following sentences using four words from the list.

ascends        continental        denser        descends        induction
lighter        melts        reforms        subduction

Oceanic plates are      A      than continental plates. When an oceanic plate collides with a continental plate, it      B      beneath the continental plate and partly      C      . This process is called      D      .

2
Put the following statements about the movement of the Earth’s plates in the correct order.

A
The convection currents transfer energy to the tectonic plates.

B
The Earth’s core or the effect of radioactive materials in the inner mantle produces heat.
C
This causes convection currents in the mantle.

D
The plates collide and the oceanic plate is forced under the continental plate.

E
The energy from the convection currents moves the Earth’s tectonic plates.

3
Match up the rocks on the left with the phrases on the right then write out the complete sentences.
Granite …
… is formed from runny magma on the Earth’s surface.
Iron-rich basalt …
… is formed by explosive reactions in volcanoes.
Pumice …
… is formed by magma cooling slowly under the Earth’s surface.
4
Which two of the following rocks have large crystals and why?

basalt        gabbro        granite        rhyolite

5
How well can geologists predict volcanic eruptions? Explain your answer.

6
Alfred Wegener was one of the first scientists to write about the theory we now know as plate tectonics. He wrote a book on the subject of what he called ‘continental drift’. This was translated into English in 1924.
Give a summary of his theory and the evidence he put forward to support it and suggest why his theory is now accepted, despite not being so in the 1920s.

Metals and alloys
1
The table below shows some properties of some metals.

	Metal
	Strength in Pa × 107
	Density in g per cm3
	Melting point in °C

	aluminium
	9
	2.7
	660

	iron
	21
	7.9
	1535

	lead
	1.5
	11.3
	328

	tin
	1
	5.3
	232


(a)
Which metal has the highest density?

(b)
Which metal has the lowest melting point?

(c)
Which metal would be best for building a lightweight car?

(d)
Why would lead not be a good metal to use to build a car?
(e)
State one advantage of using iron for making a car.

2
(a)
Unscramble MALBRAREDOSSGAMALS to find three hidden alloys.

(b)
Give a use for each of the three alloys from (a).

[image: image13.jpg]


3
The diagram below shows the apparatus used to purify copper.

(a)
Choose two words that could replace each of the letters A, B and C. Choose from:

anode     cathode     copper(II) sulfate solution     dirty copper     electrolyte pure copper

(b)
State the name given to the method of purifying copper shown in the diagram.

4
Write out and complete the following sentences using four words from the list.

bluish        brownish        carbon        crucible        ore        wood

Copper can be extracted by heating its      A      with      B      in a      C      . The copper can be seen as a      D      deposit on the bottom of the crucible.
5
Many alloys have been developed for particular purposes. Describe, with some examples, what is meant by the term ‘alloy’ and why alloys are more useful than pure metals.

Metals and alloys
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1
The diagram below shows how pure copper may be produced from the copper present in large boulders.

Draw this diagram and replace letters A to E with the following labels:

anode        boulder        cathode        electrolyte        power source

2
Nitinol contains nickel and tin. It is an alloy that remembers the shape in which it was made by straightening out when the temperature reaches about 80 °C.

(a)
Why is nitinol described as an alloy?

(b)
Suggest why nitinol can be used as a switch to switch off a kettle when it gets too hot.

(c)
Suggest one other use for nitinol.

3
Match up the beginnings, middle and ends of the words and phrases below then write out the complete sentences:

Brass is used for …
… dental fillings, because …
… it has good adhesive power.

Amalgam is used for …
… joining metals, because …
… it is tough and malleable.

Solder is used for …
… hinges, because …
… it sets to a hard mass quickly.

4
Suggest at least two properties needed by an alloy for the following uses:

(a)
plating onto steel cutlery
(b)
a ship’s hull

(c)
high-speed jet-engine blades
(d)
aircraft body.
5
Many alloys have been developed for particular purposes. Describe what an alloy is, why they are more useful than pure metals and the differences between a smart alloy and an ordinary alloy. Give examples where possible.

Cars for scrap
1
Iron and aluminium have some properties that are similar and some that are very different.

(a)
State two similarities in the properties of iron and aluminium.

(b)
State two differences between iron and aluminium.

2
Three different metals were observed under different conditions over a period of two weeks. The results are shown in the table. The deeper the pits (little holes) on the surface, the more the corrosion.

	Conditions
	Metal A
	Metal B
	Metal C

	in water and in air
	slightly pitted surface
	surface not pitted 
	brown, pitted and flaky surface

	in air only
	surface not pitted
	surface not pitted 
	surface not pitted 

	exposed to acid rain
	slightly pitted surface
	slightly pitted surface
	very pitted surface


(a)
Which metal corroded the fastest?

(b)
Which metal was iron?

(c)
Using this information only, which metal is best to use to make the bodywork of a car?

(d)
Which gas in the air is responsible for rusting?

3
Both steel and aluminium are used to make cars.
(a)
Give two advantages of using aluminium for car bodies rather than steel.

(b)
Give two disadvantages of using aluminium for car bodies rather than steel.
4
Match up the words on the left with the phrases on the right, then write out the complete sentences.

Iron …
… is a metal that doesn’t corrode in moist conditions.

Aluminium …
… is a polymer used to make car bumpers.

Plastic …
… is an alloy of iron.

Copper …
… is a magnetic metal containing only one type of atom.

Steel …
… is a pinkish-brown metal used for electrical wiring.

5
Many different materials are used to make cars. List these materials and suggest the advantages and disadvantages of recycling each of these materials.
Cars for scrap
1
Write out and complete the following sentences using the following words.
glass        increased        low        marked        recycled        steel

Approximately 76 % of the weight of the average car is metal, most of which is      A     . In recent years, the proportion of lighter metals in cars has      B     . About 98 % of the metals in a car are      C     . The amount of plastic recycled is      D      because a wide variety of polymer types are used and not all are       E      to say what they are. The value of      F      in cars is low so it is not usually recycled.
2
(a)
Which of the following statements about rusting are true?

A
Rust is found on the surface of metals such as aluminium and copper.

B
Rust is a protective oxide layer on the surface of iron.

C
Rust is reddish-brown in colour.

D
Rust is formed when metals react with acids.

E
Rust is hydrated iron oxide.

F
Rust is formed by an oxidation reaction.

(b)
Write a word equation for the formation of rust.

3
Some cars have their bodywork built from polyesters mixed with glass fibres. The table compares the properties of polyester/glass fibre with aluminium alloy and steel.
	
	Comparative density
	Comparative strength
	Cost

	steel
	8
	2
	cheap

	aluminium alloy
	3
	1.4
	expensive

	polyester/glass fibre
	1.5
	0.1
	fairly cheap


(a)
What are the advantages of making a car body from polyester/glass fibre?

(b)
State a disadvantage of aluminium alloy, compared with polyester/glass fibre.
(c)
What are the disadvantages of polyester/glass fibre, compared with steel?

4
Car bodies can be made from aluminium or steel. Many other materials also go to make up a car. Compare the advantages and disadvantages of making cars from aluminium or steel and explain the advantages and disadvantages of recycling the materials used to make cars. In your answer, refer to the range of materials used to make cars.

Clean air
1
Which one of the following gases is not present in clean, unpolluted air?

carbon dioxide        nitrogen        nitrogen(IV) oxide        oxygen

2
Match up the chemicals on the left with the phrases on the right, then write out the complete sentences.

Carbon monoxide is …
… cause photochemical smog.

Nitrogen oxides …
… poisonous gas formed by the incomplete 

combustion of fossil fuels.

Sulfur dioxide is a …
… formed by burning coal and oil contributes to acid rain.
3
Complete the following sentences using the words in the list.

combustion        photosynthesis        respiration
The level of carbon dioxide in the atmosphere is increased by      A      and      B      and is decreased by      C      .
4
Some scientists think that there is a link between the amount of sulfur dioxide in the atmosphere and the rise in the number of new asthma cases. The graphs below show the concentration of sulfur dioxide and the number of new asthma cases reported over the years 1970 to 2000.
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(a)
How did the concentration of sulfur dioxide change over the period 1970 to 2000?

(b)
How did the number of new asthma cases change over the same period?

(c)
What relation is there, if any, between the sulfur dioxide concentration and the number of new cases of asthma?

5
The air contains a number of gases. The concentration of these gases is kept constant by a number of processes. Describe the composition of the gases present in clean air and the processes that keep the levels of gases at a fairly constant level.

Clean air
1
Put the following statements about the origin of the Earth’s atmosphere in the correct order.

A
Some of the carbon dioxide in the atmosphere dissolved in the water.

B
The water vapour cooled.

C
The oceans were formed when the water vapour was cool enough to condense.

D
Methane, carbon dioxide, ammonia and water vapour escaped from the interior of the Earth.

E
Chance encounters between molecules led to the formation of molecules that reproduced themselves and life began.

F
Simple plants in the sea developed and converted carbon dioxide to oxygen by photosynthesis.

2
Match up the best beginnings, middles and ends and then write out the complete sentences.

Nitrogen oxides …
… from the burning of fossil fuels …
… is a poisonous gas.

Carbon monoxide …
… from the incomplete combustion of fossil fuel …
… causes acid rain.

Sulfur dioxide …
… formed in the internal combustion …
… causes photochemical smog.


… engine by oxidation of part of the air …

3
Humans are playing an increasingly important part in influencing the composition of the air.

(a)
What effect does cutting down large areas of forest have on the composition of the atmosphere? Give an explanation for your answer.

(b)
Give two other examples of where humans are influencing the composition of the atmosphere.

4
Write out and complete the following sentences about catalytic converters using words from the following list.

carbon        exhaust        global        monoxide        nitrogen        pollutant        warming

A catalytic converter removes      A            B      and nitrogen oxides from      C      fumes by reacting together to form      D      and carbon dioxide. The nitrogen is not a      E      but the carbon dioxide contributes to      F            G     .

5
Catalytic converters are fitted to cars to cut down the pollutants that are produced when petrol is burnt in car engines. Describe what these pollutants are, how they are formed in the car engine and how the catalytic converter removes them. Include relevant chemical equations in your answer.

Faster or slower? (1)
1
Put the following five phrases about the affect of temperature on reaction rate in the most sensible order.

A
With more energetic collisions, the reaction is more likely to occur.

B
So the rate of reaction increases.
C
The particles move faster.

D
Faster-moving particles have more energy.

E
When the temperature of a reaction mixture increases.

2
The graph shows the volume of hydrogen given off when three different concentrations of hydrochloric acid react with magnesium. The hydrochloric acid is in excess.
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(a)
Which is the fastest reaction, A, B or C?

(b)
At what time did the reaction shown by line A finish?

(c)
In which reaction were the particles of hydrochloric acid most crowded?

(d)
What apparatus would you use to measure how the volume of gas changed with time in this experiment?
3
The table below shows the time taken for a 2-cm strip of magnesium to disappear in hydrochloric acid at various temperatures. The concentration of hydrochloric acid was the same in each experiment.

	Time in seconds
	190
	100
	48
	22
	12

	Temperature in °C
	20
	30
	40
	50
	60


(a)
Why was the concentration of hydrochloric acid the same in each experiment?

(b)
Draw a graph of time (on the y-axis) against temperature (on the x-axis).

(c)
What is the relationship between the time taken to dissolve and the temperature?

(d)
At which temperature is the gas produced at the quickest rate?

(e)
If you carried out the experiment at 10 °C, would it take a longer or shorter time for the magnesium to dissolve?
Faster or slower? (1)

1
Put the following phrases about the effect of pressure on the rate of reaction in the most sensible order.

A
So there are more particles in a given volume

B
The greater frequency of collisions increases the reaction rate.

C
Increasing the pressure pushes the particles closer together.
D
Pressure cookers speed up cooking because.
E
So the particles are more likely to collide.
2
The graph shows the volume of hydrogen given off when three different concentrations of hydrochloric acid react with the same amount of magnesium. The hydrochloric acid is in excess.


(a)
What happens to the rate of reaction as the reaction proceeds? Explain why.

(b)
What will be the maximum amount of hydrogen produced using hydrochloric acid of concentration 0.8 mol/dm3? Give a reason for your answer.
(c)
Calculate the initial rate of reaction for the 2 mol/dm3 hydrochloric acid.

3
The table shows the rate of reaction of calcium carbonate with different concentrations of hydrochloric acid.

	concentration of acid mol/dm3
	2.0
	1.5
	1.0
	0.5

	rate cm3 carbon dioxide/min
	66
	49
	32
	17


(a)
What is the relationship between the rate of reaction and the concentration of acid? Explain this relationship using the kinetic theory of moving particles.

(b)
Suggest a value for the rate of reaction with 0.25 mol/dm3 hydrochloric acid.
4
Magnesium reacts with hydrochloric acid to form magnesium chloride and hydrogen:
Mg(s) + 2HCl(aq) → MgCl2(aq) + H2(g)

The rate of this reaction depends on several factors. These include temperature and the concentration of reactants. Describe how the rate of this reaction changes as the temperature and the concentration of reactants increase and explain these changes using ideas about colliding particles. In your answer, make sure that you describe which particles are colliding.

Faster or slower ? (2)
1
Write out and complete the following sentences using three words from the list.

catalyst        changed        fast        slow        unchanged

Some reactions that are      A      can be speeded up using a      B     . The      C      changes the rate of reaction and is      D      at the end of the reaction.

2
The reaction between marble chips and hydrochloric acid is carried out using large marble chips, small marble chips and powdered marble chips. The results are shown on the graph below.


(a)
State two things that must be kept the same if the experiment is to be a fair test.

(b)
Which line shows the results for the experiment with marble powder?

(c)
What volume of carbon dioxide is given off in experiment B after 10 minutes?

(d)
Which line shows the results for the marble chips with the smallest surface area?

3
Write out and complete the following sentences using words from the list.

area        fast        gaseous        ignited        powders        products        surface

An explosion is a very      A      reaction that releases a large volume of      B            C      . Very fine      D     , such as flour, can explode when      E     , because they have a very large      F            G      for reaction.

4
Give one example (not during a war) where an explosion is useful.

5
Hydrogen peroxide is a liquid that decomposes slowly to form oxygen gas and water.

(a)
Draw a sketch graph to show the volume of oxygen given off (y-axis) against time (x-axis) until the reaction is complete.

(b)
On the same sketch graph draw a line to show how a catalyst affects the volume of oxygen given off with time.

Faster or slower? (2)
1
Which of the following statements about catalysts are true?

A
A catalyst is specific for a particular reaction.

B
A catalyst is changed in appearance at the end of the reaction.

C
A catalyst speeds up the rate of a reaction.

D
Large amounts of catalyst are often needed to catalyse a reaction.

2
Magnesium reacts with hydrochloric acid. Put the following phrases about the effect of surface area on the rate of this reaction in the most sensible order.

A
So the rate of production of hydrogen gas increases.

B
Magnesium powder has a larger surface area than magnesium ribbon.

C
So the rate of reaction increases.

D
So there is an increase in the collision frequency between the particles of magnesium and hydrochloric acid.

E
The larger the surface area, the more particles of magnesium are exposed to the acid.

3
The reaction between marble chips and hydrochloric acid is carried out using large marble chips, small marble chips and powdered marble. The results are shown on the graph below.

(a)
Which line shows the results for the marble chips with the largest surface area? 
Explain your answer.

(b)
Which line shows the reaction with the lowest frequency of collisions between the 
hydrochloric acid and marble?

(c)
Estimate how long it will take for reaction C to finish. Choose from: 25 min; 60 min; 180 min.
4
Explosions sometimes occur when an electric spark ignites the flour in a nearly empty flour tanker lorry. Use ideas about particles to explain why this happens.

5
James says that when some marble chips are put into excess hydrochloric acid, the rate of reaction gets faster as the reaction proceeds, because the marble chips get smaller, and smaller marble chips have a larger surface area. Katya disagrees. She says that the reaction will get slower. Who is correct? Explain your answer. Then use ideas about moving particles to explain why decreasing the size of marble chips affects the rate of reaction (assuming that you are starting with the same mass of marble chips).

C2a Paints and pigments
Foundation

1
(a)
pigment
[1]

(b)
particles not dissolved/ particles in suspension or dispersed in the liquid
[1]

(c)
water
[1]

2
protecting surfaces from weather, etc.
[1]

3
A solvent…evaporates when…; 
A binding medium…has molecules…; 
A thermochromic…changes colour…; 
A phosphorescent…glows…
[4]

4
electric kettles/to see if cup is hot/some thermometers/batteries (to see if charged)/fuse testers, etc. (any two) 
[2]

5
greater colour range/fast to light/fast to washing
[1]

6
A synthetic; B natural; C wider
[3]

7
pigment; gives colour to paint; binding medium; chemicals which give body to the paint/join together when paint sets; solvent; liquid in which the pigments and binder are suspended
[6]

Higher

1
orange; to yellow

2
(a)
particles of titianium dioxide and latex dispersed throughout solvent
[1]

(b)
They are too small and far apart to join together
[1]

(c)
The solvent is water
[1]

3
oxygen in air causes oxidation reactions to occur
[1]

4
(a)
painting furniture/cars
[1]

(b)
polymer chains get tangled up as solvent evaporates so can’t move
[1]

5
A absorb; B light; C glows; D emitted; E more; F intense; G longer
[7]

6
phosphorescent pigments less dangerous
[1]

7
Mix phosphorescent pigment with acrylic paint; can absorb light during daytime and give out light at night; so drivers can see the road markings; in dull weather it will not absorb so much light; so road markings won’t show up; may not last all that long in wet conditions; expensive.
[7]

C2b Construction materials
Foundation

1
any three suitable e.g. limestone/sandstone/granite/marble
[3]

2
(a)
gas released; limestone changed appearance
[2]

(b)
decomposition
[1]

(c)
carbon dioxide
[1]

(d)
calcium oxide
[1]

3
Aluminium…ores; Bricks…clay; Glass…sand; Cement…clay and limestone
[4]

4
C, E, A, D, B
[1]

5
limestone > marble > granite
[1]

6
rocks removed by quarrying/mining; used for building; making cement; landscape destroyed; quarries take up space; increased noise; increased traffic; increased dust.
[8]

Higher

1
(a) + (d); two substances formed from one; on heating
[3]

2
Marble…very hard…metamorphic rock
[1]

Granite…extremely hard…igneous rock
[1]

Limestone…fairly hard…sedimentary rock
[1]

3
high temperature; high pressure
[2]

4
CaCO3 → CaO + CO2
[1]

5
(a)
reinforced concrete
[1]

(b)
stronger
[1]

(c)
material composed of two or more types of substances, each of which provides a particular property (which the other might not have)
[1]

6
cement made; by mixing limestone + clay; and heating to a high temperature; during this process limestone decomposes; CaCO3 → CaO + CO2; cement made into concrete; by mixing with sand + gravel; and mixing with water; concrete reinforced; by allowing it to set; comment about origin of iron/steel. (any 10)
[10]
C1c Does the Earth move?
Foundation

1
Magma is…very thick molten rock…;
Lava is…molten rock that erupts…;
The mantle is…the layer of the Earth…;
The lithosphere is…the fairly hard…
[4]

2
A plates; B mantle; C less
[3]

3
(a)
B; small crystals; because cooling is rapid on the surface 
[3]

(b)
A; large crystals
[2]

4
A
[1]

5
spherical shape; thin crust; on outside; which is solid/rocky; mantle; is underneath the crust; part of mantle is molten; this is called magma; core; is in the centre; made of iron; tectonic plates float on top of the mantle (any ten)
[10]

Higher

1
A denser; B descends; C melts; D subduction
[4]

2
B, C, A , E, D
[1]

3
Granite…is formed by magma…;
Iron-rich basalt…is formed from runny…;
Pumice…is formed by explosive…
[3]

4
gabbro + granite; formed by slow cooling; under the Earth’s surface
[3]

5
quite well but not 100%; have network of seismic instruments but violent eruptions can happen very quickly and exact force not always predicted in time
[2]

6
supercontinent had existed; this broke up; and the pieces had drifted away from each other; Africa and South America/continents seemed to fit together; mountain ranges and coal/metal deposits ran uninterruptedly across both continents; fossils from parts of Africa and South America which ‘fit together’ are similar; in 1920s ideas about the reasons given for the movement not credible; e.g. tidal waves/rotation of the Earth; little study of Earths structure/crust; only in 1950s that idea of convection currents shown; and magnetic data indicated movement of plates
[11]

C1d Metals and alloys
Foundation

1
(a)
lead
[1]

(b)
tin
[1]

(c)
aluminium
[1]

(d)
too dense/heavy/not very strong
[1]

(e)
strong
[1] 

2
(a)
brass, amalgam, solder
[1]

(b)
brass = door handle, light bulb cap, etc;
solder = joining metals;
amalgam = dental fillings
[3]

3
(a)
A = electrolyte + copper(II) sulphate; 
B = cathode + pure copper; 
C = anode + dirty copper;
[3]

(b)
electrolysis
[1]

4
A ore; B carbon; C crucible; D brownish
[4]

5
alloy is a mixture of (two) elements; one of which is a metal; e.g. brass; what it contains e.g. copper and zinc; properties of alloys different from properties of metals from which they are made; these properties make alloys more useful
[5]

Higher

1
A boulder; B cathode; C electrolyte; D anode; E power source
[5]

2
(a)
contains mixture of metals
[1]

(b)
remembers its shape when it gets hot and straightens out to make contact with rest of circuit
[1]

(c)
fire alarms, fire sprinklers, spectacles, (for making movement in artificial hands/feet)
[1]

3
Brass…light bulb caps…tough and; Amalgam…joining metals…adhesive; Solder…dental fillings…sets to hard mass;
[1]

4
(a)
good adhesion/shiny/hard
[1]

(b)
corrosion resistant/strong
[1]

(c)
heat-resistant/lightweight/strong
[1]

(d)
lightweight/corrosion resistant
[1]

5
alloys are mixtures of elements, one of which is a metal; have different properties from the metals from which they are made; example of alloy; and metals the alloy made from; altered properties make alloy more useful (than pure metal); smart alloys can change shape/properties; at a particular temperature; have shape-memory properties; which ordinary alloys have not got; increases the number of applications; example of application e.g. artificial limbs; example of smart alloy e.g. nitinol (any ten)
[10]
C2e Cars for scrap
Foundation

1
(a)
malleable; good conductor of electricity
[2]

(b)
iron magnetic, aluminium not; iron rusts easily, aluminium doesn’t; iron dense, aluminium light (any two)
[2]

2
(a)
C
[1]

(b)
C
[1]

(c)
B
[1]

(d)
oxygen
[1]

3
(a)
lighter; doesn’t corrode as much
[2]

(b)
expensive; not as strong
[2]

4
Iron…magnetic metal…;
Aluminium…a metal that doesn’t…;
Plastic…a polymer…;
Copper…pinkish-brown metal…;
Steel…alloy of iron…
[5]

5
steel; copper; aluminium; glass; plastics; fibres; steel and aluminium in large quantities so easily recycled; glass can be recycled/special glass not so easy to recycle; plastics and fibres not marked, so not easy to recycle (any 7)
[7]

Higher

1
A steel; B increased; C recycled; D low; E marked; F glass
[6]

2
(a)
C, E, F
[1]

(b)
iron + oxygen + water → hydrated iron(III) oxide (1 for left, 1 for iron(III) oxide, 1 for hydrated)
[3]

3
(a)
very light and cheap
[1]

(b)
expensive
[1]

(c)
not very strong
[1]

4
aluminium is light; steel is heavy; aluminium does not rust/shows little corrosion; steel rusts/corrodes faster; aluminium expensive; steel cheap; better fuel economy if car lighter; less corrosion means car may have a longer lifetime; aluminium recycling saves money if material expensive; recycling does not waste resources; iron and aluminium body work easy to recycle; plastic in cars difficult to recycle; because not marked with what they are; copper often in wiring so difficult to extract; comment on recycling glass e.g. glass can be recycled/special glass in cars not so easy to recycle; fibres not commercially viable to recycle as not marked (any 14)
[14]
C2f Clean air
Foundation

1
nitrogen(IV) oxide
[1]

2
Carbon monoxide…poisonous…;
Nitrogen oxides…photochemical smog…;
sulfur dioxide…acid rain;
[3]

3
A/B combustion/respiration; C photosynthesis
[3]

4
(a)
decreased steadily
[1]

(b)
rose to a maximum in mid 1990s then fell
[1]

(c)
no relationship although fall in late 1990s mirrors fall in sulfur dioxide
[1]

5
oxygen; 21%; nitrogen; 78%; carbon dioxide; 0.035%; water vapour; photosynthesis; decreases amount of carbon dioxide; increases amount of oxygen; respiration; and combustion; increase level of carbon dioxide; decrease level of oxygen; gain and loss of carbon dioxide and oxygen balance by photosynthesis and respiration
[15]

Higher

1
D, B, C, A, E, F
[1]

2
Nitrogen oxides…formed … causes smog;
Carbon monoxide…incomplete … gas;
Sulfur dioxide…fossil fuels…acid rain
[3]

3
(a)
increases CO2; since less photosynthesis (has little % effect on oxygen)
[2]

(b)
increased use of cars; increased air travel; increased burning of fossil fuels in homes/factories
[2]

4
A carbon; B monoxide; C exhaust; D nitrogen; E pollutant; F global; G warming
[7]

5
carbon monoxide; formed by incomplete combustion; hydrocarbons + oxygen → carbon monoxide + water; catalytic converter changes carbon monoxide to carbon dioxide; oxides of nitrogen; formed by reaction of N in the air; at high temperature with oxygen in car engine; reacts with carbon monoxide/ hydrocarbons to form nitrogen; 2CO + 2NO → N2 + 2CO2 (1 for correct reactants/products; 1 for correct balance); allow other correct suggestions, e.g. unburnt hydrocarbons oxidised in catalytic converter, etc. (any eight)
[8]
C2g Faster or slower? (1)
Foundation

1
E, C, D, A, B
[1]

2
(a)
A
[1]

(b)
40 seconds
[1]

(c)
A
[1]

(d)
gas syringe; connected to reaction flask or upturned measuring cylinder full of water in trough; connected to reaction flask
[2]

3
(a)
so it would not affect the rate of reaction/concentration affects rate
[1]

(b)
correct labelled axes; correct plotting (2 marks); correct line of best fit 
[4]

(c)
the higher the temperature, the shorter the time taken to dissolve
[1]

(d)
60°C
[1]

(e)
longer time
[1]

Higher

1
D, C, A, E, B
[1]

2
(a)
it decreases; one (or both) of the reactants are getting used up/decreasing in concentration
[1]

(b)
about 35 cm3 ; same amount of magnesium with excess acid so same volume of gas produced as with 2 mol/dm3 acid
[2]

(c)
2 cm3 gas per second
[1]

3
(a)
the higher the concentration, the faster the rate/doubling concentration doubles rate
[1]

(b)
allow 7 to 9 cm3/min
[1]

4
as concentration of hydrochloric acid increases; rate increases; because the (HCl) particles are more crowded; increased frequency of collisions; between HCl and Mg; as temperature increases; rate increases; because the HCl particles move faster; so have more energy; there are more energetic/effective collisions; between the HCl and Mg (any 10)
[10]

C2h Faster or slower? (2)
Foundation

1
A slow; B catalyst (used twice); C catalyst (used twice); D unchanged
[4]

2
(a)
temperature; concentration of acid
[2]

(b)
A
[1]

(c)
about 30 cm3 
[1]

(d)
C
[1]

3
A fast; B gaseous; C products; D powders; E ignited; F surface; G area
[7]

4
quarrying/mining/demolishing buildings
[1]

5
(a)
correct axes and labelled; graph showing convex upward curve levelling out at end
[2]

(b)
steeper curve; same volume at end
[2]

Higher

1
A, C
[1]

2
B, E, D, C, A
[1]

3
(a)
A; reaction rate faster the larger the surface area
[1]

(b)
C
[1]

(c)
180 min
[1]

4
flour particles are very small; therefore have a very large surface area; so when reaction started, the frequency of collisions is very large
[3]

5
Katya; James is not comparing the same mass of marbles chips; (although the marble chips decrease in size during the reaction), their total surface area decreases; smaller chips (of same mass) have a larger total surface area; so there are more calcium carbonate particles exposed on the surface; so the collision frequency (with HCl) is greater
[6]
Paints and pigments
1
Solve the clues across. What component of paint reads down the shaded column?
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1
A substance used to protect surfaces such as metal or wood.

2
In one type of artist’s paint, the pigment is dissolved in  
 .

3
Phosphorescent pigments  
 in the dark.

4
A pigment which changes colour when heated.

5
A substance used to colour fabrics.

6
A  
 medium contains molecules which join together when the paint sets.

7
This type of dye is made in the laboratory.

2
True or false? Put T or F in the boxes.
[F]
	Emulsion paints are water based paints.
	

	
	

	Paints are solutions of pigments in solvents.
	

	
	

	As paint dries, the solvent reacts with the binding medium.
	

	
	

	All paints have the same solvent.
	


3
Fill in the blank spaces using the words:     colours      fade    increased    synthetic
[F/H]

 
 dyes do not  
 easily and have  
 
the number of  
 available.

4
Link these sentences by putting A, B, C or D in the boxes on the right.
[F/H]
	…The components of a colloid will not separate because
A … the solvent evaporates.
	

	
	

	…Oil paints dry when
B … the particles change their arrangement.
	

	
	

	…Thermochromic paints change colour when
C … the oil is oxidised by the air.
	

	
	

	…Paints dry because
D … the particles are dispersed throughout the mixture.
	


5
Tick the correct statements about phosphorescent pigments.
[H]
	They have no uses.
	

	
	

	They emit light even if they have been kept in the dark for a long time.
	

	
	

	The greater the light intensity on the pigment, the longer they glow for.
	

	
	

	They are safer than radioactive pigments.
	


Construction materials
1
Solve the clues across. The answer down the shaded column is the name of metamorphic rock. What is this rock?  

[F]

	
	
	
	
	1
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	4
	
	
	
	
	
	
	
	
	

	
	
	
	5
	
	
	
	
	
	
	

	
	
	
	6
	
	
	
	
	
	
	


1
A way of getting minerals from the ground

2
An open pit for the extraction of rocks

3
A very hard, crystalline rock

4
Limestone is calcium  
.
5
Transparent material made by heating sand and limestone to a high temperature

6
Substance made when limestone and clay are heated together

2
True or false? Put T or F in the boxes.
[F/H]

	Calcium carbonate decomposes to make calcium oxide and water.
	

	
	

	During thermal decomposition a substance is chemically changed into two or more new substances.
	

	
	

	Limestone decomposes rapidly at room temperature.
	

	
	

	Marble cannot undergo thermal decomposition.
	


3
Link these sentences by putting A, B, C or D in the boxes on the right.
[H]

	Limestone is a …
	[A] …
	formed by the action of high temperature and pressure on other calcium carbonate rocks.
	

	
	
	
	

	Marble is …
	[B] …
	a rock from which a metal can be extracted.
	

	
	
	

	Granite is …
	[C] …
	a sedimentary rock.
	

	
	
	

	An ore is …
	[D] …
	an igneous rock.
	


4
Complete these sentences using the words:   composite   reinforced   stronger   support.
[H]

 
 concrete is a  
 material containing concrete and
a steel  
. The steel makes the concrete  
.

5
Complete the symbol equation for the decomposition of calcium carbonate.
[H]

	CaCO
	
	→ Ca
	
	+ CO
	

	
	
	
	
	
	


Does the Earth move?
1
Solve the clues across. The answer down the shaded column is the name of the element that is present in the Earth’s core. Name this element.  

[F]

	
	1
	
	
	
	
	
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	
	
	
	
	

	
	3
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	


1
The rigid outer part of the Earth

2
The size of the crystals in an igneous rock is related to the  
 of cooling

3
 
 soil is very fertile

4
The zone between the Earth’s crust and core

2
Unscramble the letters to find the names of:
[F]

a rock with large crystals
TEARING
 

a silica rich igneous rock with small crystals
HOLY RITE
 

an iron rich rock with small crystals
AT SLAB
 

3
Complete these sentences about rocks using the following words:
[F/H]

dense      large      mantle      rapidly      slowly      small      tectonic

 
 plates float on top of the  
 because they are less
 
 than the mantle. Magma from the mantle that cools  

forms rocks with  
 crystals. Magma that cools  

produces rocks with  
 crystals.

4
True or false? Put T or F in the boxes.
[H]

	Geologists are able to predict when earthquakes are going to happen with 100% certainty.
	

	
	

	Volcanoes which produce runny basalt are likely to erupt non-explosively.
	

	
	

	Volcanoes are most frequently found in the centre of a continental plate.
	

	
	

	Pumice is a rock formed by the explosive action of volcanoes.
	


5
Match the letters in the diagram to the following:
[H]

	continental plate
	
	

	
	
	

	magma chamber
	
	

	
	
	

	oceanic plate
	
	

	
	
	

	subducting plate
	
	


Metals and alloys
1
Unscramble the letters to find the names of some metals and alloys.
[F]

	PC ROPE
	
	DALE
	
	CURRY ME
	
	DS ROLE
	
	I NO LINT

	
	
	
	
	
	
	
	
	


2
Tick the boxes to show which of the following are alloys
[F]

	bronze
	
	copper
	

	
	
	
	

	iron
	
	brass
	

	
	
	
	

	zinc
	
	steel
	

	
	
	
	

	lead
	
	amalgam
	


3
Complete these sentences about the extraction of copper using words from the list.
[F]

carbon     electrolysis     heating     ore     purified
Copper is extracted by  
 malachite  
 with  
.
The copper is then  
 using  
.
4
True or false? Put T or F in the boxes.
[F/H]

	Solder is a mixture of tin and lead.
	

	
	

	The melting point of an alloy is the average of the melting points of the elements form which it is made.
	

	
	

	
	

	Amalgam is used for filling teeth.
	


5
True or false? Put T or F in the boxes.
[H]

	Some smart alloys have shape memory properties.
	

	
	

	Brass is a compound of copper and zinc.
	

	
	

	Smart alloys have the same properties at all temperatures.
	

	
	

	Smart alloys can remember the shape that they were manufactured at.
	


6
Complete these sentences about the electrolysis of copper using words from the list.
[H]

electrolyte     impure     negative     positive     pure     sulfate
Copper is electrolysed using  
 copper as the anode ( 

electrode) and  
 copper as the cathode ( 
 electrode). The
 
 is a solution of copper(II)  
.
Cars for scrap
1
Solve the clues across. What metal used in car making reads down the shaded column?
 

[F]

	
	
	
	
	1
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	

	
	5
	
	
	
	
	
	
	
	
	


1
A substance formed when iron corrodes in the air in the presence of moisture

2
A substance often used for car bumpers

3
A pinkish-brown metal which is an excellent electrical conductor

4
A word meaning ‘eating away’ at the surface (especially applied to metals)

5
One way of conserving natural resources

2
True or false? Put T or F in the boxes.
[F]

	Iron is less dense than aluminium.
	

	
	

	Both aluminium and iron are magnetic.
	

	
	

	Iron corrodes easily in moist air, aluminium does not.
	

	
	

	Both iron and aluminium are malleable.
	


3
Which of the following are advantages and which are disadvantages of recycling metals. Put A or D in the boxes.
[F/H]

	Disposal problem are reduced.
	

	
	

	Many metals are alloys.
	

	
	

	Less energy is used than extracting metals from their ores.
	

	
	

	Wires often have a plastic coating.
	


4
Tick the correct statements about the use of aluminium in cars.
[H]

	A car made of aluminium will be lighter than one made from steel.
	

	
	

	It is cheaper to make a car from aluminium than from steel.
	

	
	

	You will get a better fuel economy from a car made of aluminium than one made of iron.
	

	
	

	A car made from aluminium will corrode at the same rate as one made from iron.
	


5
Complete the word equation for the rusting of iron.
[H]
iron +  
 +  
 →  
 iron(III)  

Clean air
1
Solve the clues across. Sulfur dioxide and nitrogen dioxide in the air chemically
 
 buildings. The blank space gives the word in the shaded column down.
[F]

	1
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	4
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	5
	
	
	
	
	
	
	
	
	
	
	


1
The gas which makes up four fifths of the air

2
A catalytic  
 removes carbon monoxide and nitrogen oxides from the exhaust gases from a car engine

3
Carbon monoxide is a  
 gas

4
 
 of nitrogen are formed in the internal combustion engine

5
 
 vapour is found in clean air

2
What are the percentages of carbon dioxide, nitrogen and oxygen in the air? Put the correct letters from the list in the relevant boxes.
[F]

	0%
	0.035%
	1%
	21%
	48%
	78%
	90%
	99%

	A
	B
	C
	D
	E
	F
	G
	H


	carbon dioxide
	
	nitrogen
	
	oxygen
	


3
Complete the following sentences using words from the list.
[F/H]

acid     aquatic     burnt     coal     corrodes     dissolves     fossil     sulfur

 
 fuels such as  
 and oil have small amounts of  

in them. When these fuels are  
, sulfur dioxide is formed which  

in rainwater to form acid rain. Acid rain kills  
 life and  
 metals.

4
True or false? Put T or F in the boxes.
[H]

	The early atmosphere of the Earth was formed by volcanic activity.
	

	
	

	The Earth’s atmosphere has been the same for the last 4 000 million years.
	

	
	

	Photosynthesis produced most of the oxygen in the present day atmosphere.
	

	
	

	The balance between photosynthesis and respiration keeps the composition of atmosphere approximately constant.
	

	
	


5
Balance this equation for one of the reactions taking place in a catalytic converter.
[H]

	
	CO + 2NO → N
	
	+ 2CO
	

	
	
	
	
	


Faster or slower? (1)
1
Arrange the reactions A, B, C and D according to their rate. Put the fastest first.
[F]

A
iron nail rusting in damp air
B
limestone weathering away

C
TNT blowing up a chimney stack
D
wooden spill burning

	fastest →
	
	
	
	
	
	
	
	← slowest


2
Solve the clues across. The shaded column tells us how fast the reaction goes (the rate).
[F]
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	3
	
	
	
	
	
	
	
	
	
	
	

	
	4
	
	
	
	
	
	
	
	
	
	


1
A  
 of volume of gas released during a reaction against time shows how fast a reaction is proceeding

2
Hydrogen is given off when magnesium reacts with this

3
Carbon dioxide is released when calcium  
 reacts with hydrochloric acid

4
A chemical reaction  takes place when particles  
.
3
True or false. Put T or F in the boxes
[F/H]

	As the temperature of a reaction mixture increases the particles get more crowded together.
	

	
	

	Decreasing the concentration of acid decreases its rate of reaction with magnesium because the particles get further apart.
	

	
	

	Increasing the temperature increases the energy of the particles.
	

	
	

	Decreasing the pressure increases the rate of reaction.
	


4
Tick the correct statements.
[H]

	Increasing the temperature decreases the average energy of particles of hydrochloric acid.
	

	
	

	
	

	Increasing the temperature by 20°C speeds up a reaction about four times.
	

	
	

	Increasing the temperature increases the time taken for the reaction to finish.
	

	
	

	Increase in temperature results in more energetic collisions.
	


5
What is the initial rate of reaction in the graph on the right? Tick one box.
[H]
	0.5 cm3/s
	2.0 cm3/s
	4.0 cm3/s
	

	
	
	
	
	
	
	
	
	
	

	
	

	At what time is the reaction complete?
	
	s
	

	
	
	
	


Faster or slower? (2)
1
Solve the clues across. The answer down the shaded column is the name of an explosive food! What is this foodstuff?  

[F]

	
	
	
	
	1
	
	
	
	
	
	

	
	
	
	
	2
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	

	
	
	5
	
	
	
	
	
	
	
	


1
The reaction of small marble chips with acid goes  
 than the reaction with large marble chips with acid.

2
The  
 the surface area of a solid reactant , the faster the rate of reaction.

3
An extremely fast reaction producing lots of gas.

4
An upturned  
 cylinder is often used to measure the volume of gas released in a reaction.

5
Copper powder has a very large  
 area compared with a lump of copper.

2
Complete this passage by filling in the missing words from the list below.
[F/H]

catalyst      decomposition      liquid      oxygen      slowly      solid

Hydrogen peroxide is a colourless  
 which breaks down very  

on its own. Manganese(IV) oxide is a black  
. When these two are mixed,
 
 gas is given off rapidly because the manganese(IV) oxide is a
 
 for the  
 of hydrogen peroxide.

3
True or false? Put T or F in the boxes.
[H]

	A catalyst is specific to a particular reaction.
	

	
	

	For the same amount of catalyst small lumps react slower than large lumps.
	

	
	

	An increase in surface area does not affect the frequency of collisions.
	


	Grain size
	Volume of gas given off at given time intervals
	4
The table shows the volume of hydrogen given off at various intervals when different sized grains of zinc react with hydrochloric acid. The same amounts of acid and zinc were used in each experiment.
[H]

	
	10 sec.
	20 sec.
	40 sec.
	60 sec.
	80 sec.
	

	A
	20
	36
	50
	62
	70
	

	B
	30
	50
	65
	77
	79
	

	C
	45
	60
	70
	79
	79
	

	D
	 4
	X
	12
	16
	19
	


	Which grain size gives a constant rate of reaction over 60 seconds?
	

	
	

	Suggest a value for the volume X.
	

	
	

	Which is the smallest grain size?
	

	
	

	Which two samples had finished reacting after 80 seconds.
	


Paints and pigments
1
Solve the clues across. What component of paint reads down the shaded column?
 pigment
 
[F]
	
	
	
	
	1
	P
	A
	I
	N
	T
	
	
	
	
	
	
	

	
	
	
	2
	O
	I
	L
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	3
	G
	L
	O
	W
	
	
	
	
	
	
	
	

	4
	T
	H
	E
	R
	M
	O
	C
	H
	R
	O
	M
	I
	C
	
	
	

	
	
	5
	D
	Y
	E
	
	
	
	
	
	
	
	
	
	
	

	
	
	6
	B
	I
	N
	D
	I
	N
	G
	
	
	
	
	
	
	

	
	7
	S
	Y
	N
	T
	H
	E
	T
	I
	C
	
	
	
	
	
	


1
A substance used to protect surfaces such as metal or wood.

2
In one type of artist’s paint, the pigment is dissolved in  oil
 .
3
Phosphorescent pigments  glow
 in the dark.
4
A pigment which changes colour when heated.

5
A substance used to colour fabrics.

6
A  binding
 medium contains molecules which join together when the paint sets.

7
This type of dye is made in the laboratory.

2
True or false? Put T or F in the boxes.
[F]
	Emulsion paints are water based paints.
	T

	
	

	Paints are solutions of pigments in solvents.
	F

	
	

	As paint dries, the solvent reacts with the binding medium.
	F

	
	

	All paints have the same solvent.
	T


3
Fill in the blank spaces using the words:     colours      fade    increased    synthetic
[F/H]

 Synthetic
 dyes do not  fade
 easily and have  increased
 
the number of  colours
 available.

4
Link these sentences by putting A, B, C or D in the boxes on the right.
[F/H]
	…The components of a colloid will not separate because
A … the solvent evaporates.
	D

	
	

	…Oil paints dry when
B … the particles change their arrangement.
	C

	
	

	…Thermochromic paints change colour when
C … the oil is oxidised by the air.
	B

	
	

	…Paints dry because
D … the particles are dispersed throughout the mixture.
	A


5
Tick the correct statements about phosphorescent pigments.
[H]
	They have no uses.
	

	
	

	They emit light even if they have been kept in the dark for a long time.
	

	
	

	The greater the light intensity on the pigment, the longer they glow for.
	(

	
	

	They are safer than radioactive pigments.
	(


Construction materials
1
Solve the clues across. The answer down the shaded column is the name of metamorphic rock. What is this rock?  marble

[F]

	
	
	
	
	1
	M
	I
	N
	I
	N
	G

	
	
	2
	Q
	U
	A
	R
	R
	Y
	
	

	
	
	
	3
	G
	R
	A
	N
	I
	T
	E

	
	4
	C
	A
	R
	B
	O
	N
	A
	T
	E

	
	
	
	5
	G
	L
	A
	S
	S
	
	

	
	
	
	6
	C
	E
	M
	E
	N
	T
	


1
A way of getting minerals from the ground

2
An open pit for the extraction of rocks

3
A very hard, crystalline rock

4
Limestone is calcium  carbonate
.
5
Transparent material made by heating sand and limestone to a high temperature

6
Substance made when limestone and clay are heated together

2
True or false? Put T or F in the boxes.
[F/H]

	Calcium carbonate decomposes to make calcium oxide and water.
	F

	
	

	During thermal decomposition a substance is chemically changed into two or more new substances.
	T

	
	

	Limestone decomposes rapidly at room temperature.
	F

	
	

	Marble cannot undergo thermal decomposition.
	F


3
Link these sentences by putting A, B, C or D in the boxes on the right.
[H]

	Limestone is a …
	[A] …
	formed by the action of high temperature and pressure on other calcium carbonate rocks.
	C

	
	
	
	

	Marble is …
	[B] …
	a rock from which a metal can be extracted.
	A

	
	
	

	Granite is …
	[C] …
	a sedimentary rock.
	D

	
	
	

	An ore is …
	[D] …
	an igneous rock.
	B


4
Complete these sentences using the words:   composite   reinforced   stronger   support.
[H]

 Reinforced
 concrete is a  composite
 material containing concrete and
a steel  support
. The steel makes the concrete  stronger
.

5
Complete the symbol equation for the decomposition of calcium carbonate.
[H]

	CaCO
	
	→ Ca
	O
	+ CO
	

	
	3
	
	
	
	2


Does the Earth move?
1
Solve the clues across. The answer down the shaded column is the name of the element that is present in the Earth’s core. Name this element.  Iron

[F]

	
	1
	L
	I
	T
	H
	O
	S
	P
	H
	E
	R
	E

	
	
	2
	R
	A
	T
	E
	
	
	
	
	
	

	
	3
	V
	O
	L
	C
	A
	N
	I
	C
	
	
	

	4
	M
	A
	N
	T
	L
	E
	
	
	
	
	
	


1
The rigid outer part of the Earth

2
The size of the crystals in an igneous rock is related to the  rate
 of cooling

3
 Volcanic
 soil is very fertile

4
The zone between the Earth’s crust and core

2
Unscramble the letters to find the names of:
[F]

a rock with large crystals
TEARING
 GRANITE

a silica rich igneous rock with small crystals
HOLY RITE
 RHYOLITE

an iron rich rock with small crystals
AT SLAB
 BASALT

3
Complete these sentences about rocks using the following words:
[F/H]

dense      large      mantle      rapidly      slowly      small      tectonic

 Tectonic
 plates float on top of the  mantle
 because they are less
 dense
 than the mantle. Magma from the mantle that cools  slowly

forms rocks with  large
 crystals. Magma that cools  rapidly

produces rocks with  small
 crystals.

4
True or false? Put T or F in the boxes.
[H]

	Geologists are able to predict when earthquakes are going to happen with 100% certainty.
	F

	
	

	Volcanoes which produce runny basalt are likely to erupt non-explosively.
	T

	
	

	Volcanoes are most frequently found in the centre of a continental plate.
	F

	
	

	Pumice is a rock formed by the explosive action of volcanoes.
	T


5
Match the letters in the diagram to the following:
[H]

	continental plate
	D
	

	
	
	

	magma chamber
	B
	

	
	
	

	oceanic plate
	A
	

	
	
	

	subducting plate
	C
	


Metals and alloys
1
Unscramble the letters to find the names of some metals and alloys.
[F]

	PC ROPE
	
	DALE
	
	CURRY ME
	
	DS ROLE
	
	I NO LINT

	COPPER
	
	LEAD
	
	MERCURY
	
	SOLDER
	
	NITINOL


2
Tick the boxes to show which of the following are alloys
[F]

	bronze
	(
	copper
	

	
	
	
	

	iron
	
	brass
	(

	
	
	
	

	zinc
	
	steel
	(

	
	
	
	

	lead
	
	amalgam
	(


3
Complete these sentences about the extraction of copper using words from the list.
[F]

carbon     electrolysis     heating     ore     purified
Copper is extracted by  heating
 malachite  ore
 with  carbon
.
The copper is then  purified
 using  electrolysis
.
4
True or false? Put T or F in the boxes.
[F/H]

	Solder is a mixture of tin and lead.
	T

	
	

	The melting point of an alloy is the average of the melting points of the elements form which it is made.
	F

	
	

	
	

	Amalgam is used for filling teeth.
	T


5
True or false? Put T or F in the boxes.
[H]

	Some smart alloys have shape memory properties.
	T

	
	

	Brass is a compound of copper and zinc.
	F

	
	

	Smart alloys have the same properties at all temperatures.
	F

	
	

	Smart alloys can remember the shape that they were manufactured at.
	T


6
Complete these sentences about the electrolysis of copper using words from the list.
[H]

electrolyte     impure     negative     positive     pure     sulfate
Copper is electrolysed using  impure
 copper as the anode ( positive

electrode) and  pure
 copper as the cathode ( negative
 electrode). The
 electrolyte
 is a solution of copper(II)  sulfate
.
Cars for scrap
1
Solve the clues across. What metal used in car making reads down the shaded column?
 steel

[F]

	
	
	
	
	1
	R
	U
	S
	T
	
	

	
	
	2
	P
	L
	A
	S
	T
	I
	C
	

	
	
	3
	C
	O
	P
	P
	E
	R
	
	

	4
	C
	O
	R
	R
	O
	D
	E
	
	
	

	
	5
	R
	E
	C
	Y
	C
	L
	I
	N
	G


1
A substance formed when iron corrodes in the air in the presence of moisture

2
A substance often used for car bumpers

3
A pinkish-brown metal which is an excellent electrical conductor

4
A word meaning ‘eating away’ at the surface (especially applied to metals)

5
One way of conserving natural resources

2
True or false? Put T or F in the boxes.
[F]

	Iron is less dense than aluminium.
	F

	
	

	Both aluminium and iron are magnetic.
	F

	
	

	Iron corrodes easily in moist air, aluminium does not.
	T

	
	

	Both iron and aluminium are malleable.
	T


3
Which of the following are advantages and which are disadvantages of recycling metals. Put A or D in the boxes.
[F/H]

	Disposal problem are reduced.
	A

	
	

	Many metals are alloys.
	D

	
	

	Less energy is used than extracting metals from their ores.
	A

	
	

	Wires often have a plastic coating.
	D


4
Tick the correct statements about the use of aluminium in cars.
[H]

	A car made of aluminium will be lighter than one made from steel.
	(

	
	

	It is cheaper to make a car from aluminium than from steel.
	

	
	

	You will get a better fuel economy from a car made of aluminium than one made of iron.
	(

	
	

	A car made from aluminium will corrode at the same rate as one made from iron.
	


5
Complete the word equation for the rusting of iron.
[H]
iron +  oxygen
 +  water
 →  hydrated
 iron(III)  oxide

Clean air
1
Solve the clues across. Sulfur dioxide and nitrogen dioxide in the air chemically
 erode
 buildings. The blank space gives the word in the shaded column down.
[F]

	1
	N
	I
	T
	R
	O
	G
	E
	N
	
	
	
	
	
	

	
	2
	C
	O
	N
	V
	E
	R
	T
	E
	R
	
	
	
	

	
	
	
	
	
	3
	P
	O
	I
	S
	O
	N
	O
	U
	S

	
	
	
	4
	O
	X
	I
	D
	E
	S
	
	
	
	
	

	
	
	
	5
	W
	A
	T
	E
	R
	
	
	
	
	
	


1
The gas which makes up four fifths of the air

2
A catalytic  converter
 removes carbon monoxide and nitrogen oxides from the exhaust gases from a car engine

3
Carbon monoxide is a  poisonous
 gas

4
 Oxides
 of nitrogen are formed in the internal combustion engine

5
 Water
 vapour is found in clean air

2
What are the percentages of carbon dioxide, nitrogen and oxygen in the air? Put the correct letters from the list in the relevant boxes.
[F]

	0%
	0.035%
	1%
	21%
	48%
	78%
	90%
	99%

	A
	B
	C
	D
	E
	F
	G
	H


	carbon dioxide
	B
	nitrogen
	F
	oxygen
	D


3
Complete the following sentences using words from the list.
[F/H]

acid     aquatic     burnt     coal     corrodes     dissolves     fossil     sulfur

 Fossil
 fuels such as  coal
 and oil have small amounts of  sulfur

in them. When these fuels are  burnt
, sulfur dioxide is formed which  reacts

in rainwater to form acid rain. Acid rain kills  aquatic
 life and  corrodes
 metals.

4
True or false? Put T or F in the boxes.
[H]

	The early atmosphere of the Earth was formed by volcanic activity.
	T

	
	

	The Earth’s atmosphere has been the same for the last 4 000 million years.
	F

	
	

	Photosynthesis produced most of the oxygen in the present day atmosphere.
	T

	
	

	The balance between photosynthesis and respiration keeps the composition of atmosphere approximately constant.
	T

	
	


5
Balance this equation for one of the reactions taking place in a catalytic converter.
[H]

	2
	CO + 2NO → N
	
	+ 2CO
	

	
	
	2
	
	2


Faster or slower? (1)
1
Arrange the reactions A, B, C and D according to their rate. Put the fastest first.
[F]

A
iron nail rusting in damp air
B
limestone weathering away

C
TNT blowing up a chimney stack
D
wooden spill burning

	fastest →
	C
	
	D
	
	A
	
	B
	← slowest


2
Solve the clues across. The shaded column tells us how fast the reaction goes (the rate).
[F]

	
	
	
	
	
	
	1
	G
	R
	A
	P
	H

	
	
	
	
	
	
	
	2
	A
	C
	I
	D

	3
	c
	a
	r
	b
	o
	n
	a
	t
	e
	
	

	
	4
	C
	O
	L
	L
	I
	D
	E
	
	
	


1
A  graph
 of volume of gas released during a reaction against time shows how fast a reaction is proceeding

2
Hydrogen is given off when magnesium reacts with this

3
Carbon dioxide is released when calcium  carbonate
 reacts with hydrochloric acid

4
A chemical reaction  takes place when particles  collide
.
3
True or false. Put T or F in the boxes
[F/H]

	As the temperature of a reaction mixture increases the particles get more crowded together.
	F

	
	

	Decreasing the concentration of acid decreases its rate of reaction with magnesium because the particles get further apart.
	T

	
	

	Increasing the temperature increases the energy of the particles.
	T

	
	

	Decreasing the pressure increases the rate of reaction.
	F


4
Tick the correct statements.
[H]

	Increasing the temperature decreases the average energy of particles of hydrochloric acid.
	

	
	

	
	

	Increasing the temperature by 20°C speeds up a reaction about four times.
	(

	
	

	Increasing the temperature increases the time taken for the reaction to finish.
	

	
	

	Increase in temperature results in more energetic collisions.
	(


5
What is the initial rate of reaction in the graph on the right? Tick one box.
[H]
	0.5 cm3/s
	2.0 cm3/s
	4.0 cm3/s
	

	
	
	
	
	(
	
	
	
	
	

	
	

	At what time is the reaction complete?
	60
	s
	

	
	
	
	


Faster or slower? (2)
1
Solve the clues across. The answer down the shaded column is the name of an explosive food! What is this foodstuff?  Flour

[F]

	
	
	
	
	1
	F
	A
	S
	T
	E
	R

	
	
	
	
	2
	L
	A
	R
	G
	E
	R

	3
	E
	X
	P
	L
	O
	S
	I
	O
	N
	

	4
	M
	E
	A
	S
	U
	R
	I
	N
	G
	

	
	
	5
	S
	U
	R
	F
	A
	C
	E
	


1
The reaction of small marble chips with acid goes  faster
 than the reaction with large marble chips with acid.

2
The  larger
 the surface area of a solid reactant , the faster the rate of reaction.

3
An extremely fast reaction producing lots of gas.

4
An upturned  measuring
 cylinder is often used to measure the volume of gas released in a reaction.

5
Copper powder has a very large  surface
 area compared with a lump of copper.

2
Complete this passage by filling in the missing words from the list below.
[F/H]

catalyst      decomposition      liquid      oxygen      slowly      solid

Hydrogen peroxide is a colourless  liquid
 which breaks down very  slowly

on its own. Manganese(IV) oxide is a black  solid
. When these two are mixed,
 oxygen
 gas is given off rapidly because the manganese(IV) oxide is a
 catalyst
 for the  decomposition
 of hydrogen peroxide.

3
True or false? Put T or F in the boxes.
[H]

	A catalyst is specific to a particular reaction.
	T

	
	

	For the same amount of catalyst small lumps react slower than large lumps.
	F

	
	

	An increase in surface area does not affect the frequency of collisions.
	F


	Grain size
	Volume of gas given off at given time intervals
	4
The table shows the volume of hydrogen given off at various intervals when different sized grains of zinc react with hydrochloric acid. The same amounts of acid and zinc were used in each experiment.
[H]

	
	10 sec.
	20 sec.
	40 sec.
	60 sec.
	80 sec.
	

	A
	20
	36
	50
	62
	70
	

	B
	30
	50
	65
	77
	79
	

	C
	45
	60
	70
	79
	79
	

	D
	 4
	X
	12
	16
	19
	


	Which grain size gives a constant rate of reaction over 60 seconds?
	B

	
	

	Suggest a value for the volume X.
	8

	
	

	Which is the smallest grain size?
	C

	
	

	Which two samples had finished reacting after 80 seconds.
	C


Carbon chemistry

Tick column A when you have covered the statement in class. 

Tick column B when you feel you understand the statement 

Tick column C when you are confident you can answer any questions on it. 

In your revision for your end-of-module test, concentrate most time on those statements not ticked. 

Statements in bold can only appear on the Higher tier paper. 

	I can:
	A
	B
	C

	C2a

1
	describe the function of the solvent, binding medium and pigment in paints
	
	
	

	
	understand why paint is a colloid 
	
	
	

	
	describe emulsion paint as a water-based and oil paint as an oil-based 
	
	
	

	
	describe that a paint dries when the solvent evaporates
	
	
	

	
	explain why the components of a colloid will not settle 
	
	
	

	
	explain that the drying of oil paint involves atmospheric oxidation of the oil
	
	
	

	C2a

2
	describe dyes as natural or synthetic and synthetic dyes have increased the number of colours
	
	
	

	
	describe thermochromic pigments and some of their uses
	
	
	

	
	explain the colour changes when thermochromic pigments are added to acrylic paint 
	
	
	

	
	describe how phosphorescent pigments work and that they are safer than radioactive ones 
	
	
	

	C2b

1
	describe the basic construction materials (metals, rocks, brick, cement, glass)  
	
	
	

	
	describe that brick, glass and cement are made by heating rocks extracted from the ground
	
	
	

	
	describe how mining and quarrying may cause some environmental problems
	
	
	

	
	describe, and explain, the relative hardness of marble, granite and limestone 
	
	
	

	C2b

2
	describe the thermal decomposition of calcium carbonate rocks e.g. limestone, marble 
	
	
	

	
	construct a symbol equation for the thermal decomposition of limestone 
	
	
	

	C2b

3
	describe how cement and concrete are made and how concrete is reinforced
	
	
	

	
	explain why reinforced concrete is a good construction material
	
	
	

	C2c

1
	describe the structure of the Earth (crust, mantle, core, lithosphere, plates)
	
	
	

	
	describe the movement of tectonic plates and places where volcanoes and earthquakes occur
	
	
	

	
	describe the theory of plate tectonics in terms of convection currents and plate collisions
	
	
	

	C2c

2
	describe the origin of 4 types of igneous rock (granite, basalt, gabbro and rhyolite) and how rate of cooling of magma influences crystal size
	
	
	

	
	describe differences in volcanic rocks and there are different types of lava 
	
	
	

	
	explain that different compositions of magma influence the type of eruption from a volcano
	
	
	

	C2c

3
	explain the problems in studying the structure of the Earth and the importance of such studies
	
	
	

	
	explain that geologists are now better able to predicts volcanic eruptions 
	
	
	

	C2d

1
	describe how copper is extracted by heating the ore with carbon and purified by electrolysis
	
	
	

	
	state that recycling copper is cheaper than making it and describe problems with recycling it 
	
	
	

	
	describe the three main points about the purifying copper by electrolysis 
	
	
	

	C2d

2
	state what is meant by an alloy, and the composition of amalgam, brass and solder
	
	
	

	
	state that brass, bronze, solder, steels and amalgam are alloys and a large scale use of each 
	
	
	

	
	state that alloys have different properties from the metals they contain
	
	
	

	
	explain that the different properties of alloys make them more suited for a given use
	
	
	

	C2d

3
	suggest properties needed by a metal/alloy for a particular use
	
	
	

	
	explain why metals/alloys are suited to a given use 
	
	
	

	
	explain how the use of smart alloys, e.g. nitinol have increased the number of uses of alloys 
	
	
	

	C2e

1
	describe the conditions needed for rusting and why aluminium does not corrode in the damp
	
	
	

	
	state that salt water and acid rain accelerate corrosion
	
	
	

	
	describe rusting as an oxidation reaction to form hydrated iron(III) oxide 
	
	
	

	C2e

2
	describe the similarities and differences between iron and aluminium 
	
	
	

	
	describe steel as an alloy of iron that is harder, stronger and more resistant to corrosion 
	
	
	

	
	describe the advantages and disadvantages of building car bodies from aluminium or steel
	
	
	

	
	explain the advantages and disadvantages of building a car body from aluminium or steel 
	
	
	

	C2e

3
	describe and explain the advantages and disadvantages of recycling materials from cars
	
	
	

	C2f

1
	state the % composition of nitrogen, oxygen and CO2 in the air 
	
	
	

	
	describe how respiration and photosynthesis keep the levels of gases in the air fairly constant
	
	
	

	
	describe a simple carbon cycle involving respiration, combustion and photosynthesis
	
	
	

	
	describe(in detail) how the present day atmosphere evolved 
	
	
	

	
	evaluate the effect of human activities on the atmosphere 
	
	
	

	C2f

2
	state the three common pollutants in the air, their origin and the environmental problems caused
	
	
	

	
	state that a catalytic converter removes carbon monoxide from car exhausts and explain why it is important that atmospheric pollution is controlled 
	
	
	

	
	describe the use of a catalytic converter in removing carbon monoxide with an equation 
	
	
	

	C2g

1
	recognise that a chemical reaction can be fast or slow and state examples
	
	
	

	
	explain that a reaction takes place when particles collide and that the more collisions between the particles, the faster the reaction
	
	
	

	
	explain that rate of reaction depends on the collision frequency and energy transferred 
	
	
	

	C2g

2
	explain that increase in rate with increased temperature is due to increased movement and energy of the colliding particles
	
	
	

	
	explain that the pattern above is due to more effective/energetic/ successful collisions between particles
	
	
	

	C2g

3
	recognise that reaction rate increases with increased concentration (and pressure for gases)
	
	
	

	
	explain the increase in rate with increased concentration/ pressure using the kinetic theory
	
	
	

	
	explain the increase in rate with increased concentration by increased collision frequency 
	
	
	

	C2h

1
	describe three properties of a catalyst
	
	
	

	
	recognise that a catalyst is specific to a particular reaction 
	
	
	

	C2h

2
	explain the effect of increasing surface area on rate of reaction
	
	
	

	
	explain that increase in surface area increases the frequency of collisions 
	
	
	

	C2h

3
	describe explosion as producing large volumes of gases and give 3 examples 
	
	
	

	
	explain the dangers of explosions and fires in factories 
	
	
	

	C2h

4
	interpret data in tables and graphs on the effect of temperature, concentration and particle size on reaction rate
	
	
	

	
	explain why a reaction stops and what determines the amount of product formed
	
	
	

	
	calculate rate of reaction from the slope of a graph and extrapolate and interpolate data 
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