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Answer all the questions.

Section A — Module C1

1 Look at the displayed formulas of some compounds of carbon.

(a)

(b)

(c)

© OCR 2010
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Which one of the compounds is a polymer?

Choose from A, B, C or D.

£ L1 L

Which one of the compounds is an alkene?

Choose from A, B, C or D.

£ L1

Compounds A, B, C and D are hydrocarbons.

The atoms of carbon and hydrogen are joined together by covalent bonds.

Describe how a covalent bond is formed between an atom of carbon and an atom of

hydrogen.

[Total: 4]
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2 This question is about cooking and foods.

Look at the picture of some foods.

bread

cabbage

carrots

(@) Write down the name of one food that contains a lot of protein.

Choose from the foods in the picture.

............................................................................................................................................ [1]
(b) Some of the foods in the picture need to be cooked before eating them.
Look at the picture of a barbecue.
This is used to cook food at a high temperature.
(i) Write down one reason why some foods need to be cooked.
.................................................................................................................................... [11
(ii) Cooking food is an example of a chemical change.
Explain why.
.................................................................................................................................... [1]
[Total: 3]
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Luke and Sophie investigate the energy content of two fuels.

(@) (i) Look atthe diagram.

5

It shows the apparatus they use.

They burn 1.0g of fuel each time.

Look at their table of results.

| :‘#

Loy

[
|

thermometer

/

—

boiling tube

25 g water
| g

spirit burner

fuel

fuel starting temperature | final temperature
of water in °C of water in °C
ethanol 20 35
paraffin 20 50

Calculate the amount of energy transferred when they burn 1.0g of ethanol.

energy = mass x specific heat capacity x temperature change

The specific heat capacity of water is 4.2J/g°C.

answer .................

(ii) When 1.0g of paraffin is burnt 3150J is released.

Calculate the energy transferred in joules when burning 0.5g of paraffin.

(b) Burning fuels is an exothermic reaction.

What is meant by an exothermic reaction?

© OCR 2010

[Total: 5]
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4 This question is about polymers and plastics.
(@) Local councils find it difficult to dispose of plastics.

Explain why. Complete the table.

method of disposal difficulties and problems
recycling difficult fo sort different
types of plastics
burnlng ...............................................................................
Iandfl” Slte ...............................................................................

[2]
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(b) Look at the picture.

The plastic container shown in the picture cannot be stretched.
This property is due to the way the polymer molecules are arranged.

The diagram shows how the polymer chains are arranged in the plastic.

crosslinked by polymer chain made up of
covalent bonds covalently bonded atoms

Explain why the plastic cannot be stretched easily.

[Total: 5]
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5 This question is about different types of chemical processes.
(@) Match the process with its correct description.
One has been done for you.

process description

a reaction which converts large alkane molecules

combustion )
into smaller alkane and alkene molecules

a reaction which makes large molecules from

cracking
many smaller molecules
frac.tlor)al the separation of a mixture of hydrocarbons
distillation
L a reaction in which carbon dioxide and
polymerisation
water are made
[2]
(b) Alcohols react with acids to make an ester and water.
Write a word equation for this reaction.
............................................................................................................................................ [1]
[Total: 3]
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Section B — Module C2

Limestone is a rock used to make buildings.

The chemical name for limestone is calcium carbonate, CaCOs.

When calcium carbonate is heated strongly it changes into calcium oxide.
calcium carbonate —> calcium oxide + carbon dioxide

This change is called thermal decomposition.

(@) What is thermal decomposition?

............................................................................................................................................ [1]
(b) Write the balanced symbol equation for the thermal decomposition of calcium carbonate.
............................................................................................................................................ [1]
(c) Look at the pictures. They show limestone and marble.
‘|
! |
e
s s
This building is made from limestone. This statue is made from marble.
Limestone is calcium carbonate. Marble is calcium carbonate.
Limestone is a soft and crumbly rock. Marble is a hard rock.
Marble is harder than limestone.
Explain why. Use ideas about types of rock and how they are made.
............................................................................................................................................ [2]
[Total: 4]
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10

Iron reacts very slowly with dilute sulfuric acid.

The reaction makes iron sulfate and hydrogen.

(a) Write down the word equation for this reaction.

(b) Milly wants to make the reaction faster.
She knows that catalysts make reactions faster.
She tries to find a catalyst for this reaction.
Look at the diagram.

It shows the apparatus she uses.

I | | | |
20 40 60 80 100 cm?3 ::|

gas syringe

50 cm? dilute sulfuric acid

1.0g iron and 0.10 g catalyst

She measures the time it takes to collect 100cm3 of hydrogen in the gas syringe.
In experiment 1 she does not use a catalyst.

In experiments 2 to 5 she uses 0.10g of catalyst each time.

© OCR 2010



Look at the results table.

11

Experiment name of colour of | colour of mass of mass of time to
number catalyst catalyst catalyst | catalyst at | catalyst left collect
at start of | at end of | the start attheend | 100cm? of
reaction reaction | of reaction | of reaction | hydrogen
in grams in grams in seconds
no catalyst
1 added 130
copper , .
2 powder pink pink 0.10 0.10 20
3 copper sulfate |, o pink 0.10 0.04 15
powder
4 caleium white white 0.10 0.10 130
sulfate powder
5 zinc powder silver silver 0.10 0.05 10
Milly thinks that copper powder is a catalyst for this reaction.
Explain how Milly made this conclusion from her results.
............................................................................................................................................ [2]
(c) Milly uses iron powder rather than a lump of iron.
This is because the reaction is faster with iron powder.
Explain why the reaction is faster.
Use ideas about collisions between particles.
............................................................................................................................................ [2]
[Total: 5]
©O0CR 2010 Turn over
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8 Steelis an alloy that contains iron and carbon.
Iron rusts much more easily than steel.

(a) Write one other way in which steel is more useful than iron.

............................................................................................................................................ [1]
(b) Look at the word equation for rusting.
It is not finished.
Fill in the names of the missing substances in the word equation.
iron + water + ............cc T [2]
(c) Solder is an alloy.
Which two metals are found in solder?
Choose from: .
iron
lead
mercury
tin
zinc
ANSWET ettt e e e e e e e eeenaaas = g o PR [1]

(d) Fizzy drinks cans are made from metal.

Look at the diagram. It shows a can of fizzy drink.

The metal used to make the can must be malleable.
This is a property of the metal.

Write down two other properties that the metal used to make this fizzy drinks can must have.

[Total: 6]
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9 This

13
question is about paints.

Look at the table. It shows the ingredients of two different paints.

(a)

(b)

(c)

(d)

© OCR 2010

percentage
ingredient in gloss in emulsion
paint paint
additives 4 1
binder 52 21
extender 11 21
pigment 23 19
solvent 10 38

Describe two differences between this gloss paint and this emulsion paint.

Paints are not solutions. They are examples of a colloid.
The solid particles in these colloids are mixed with particles of a liquid.

The particles do not settle at the bottom. Explain why.

............................................................................................................................................ [1]

Two processes are involved when an oil paint dries.

The first process is solvent evaporation.

What is the second process?

............................................................................................................................................ [1]

Years ago ‘glow in the dark’ watches used a radioactive substance.

Now a phosphorescent pigment is used.

Suggest why.

............................................................................................................................................ [1]
[Total: 5]
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10 This question is about the elements in the Periodic Table.

Look at the diagram. It shows part of the Periodic Table.

14

Section C — Module C3

Li Be
Na | Mg
K Ca

Answer the questions.
Choose your answers from the symbols shown on this Periodic Table.
Each element can be used once, more than once or not at all.

(@) Write the symbol of the most reactive Group 1 metal shown above.

(c) An atom gains two electrons to get an outer shell with eight electrons.

He
B C F Ne
Al Si Cl Ar

Write the symbol for an element with this atom.

© OCR 2010
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[1]

[1]

[Total: 3]
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11 Iron and copper are transition elements.
(a) Brahim adds a small volume of sodium hydroxide solution to five different solutions.
An insoluble solid called a precipitate is made each time.

Look at the results table. It is not finished.

solution formula | colour of precipitate made

copper chloride CuCl, blue

copper nitrate Cu(NO,),

iron(IT) chloride FeCl, green

iron(II) sulfate FeSO, green

iron(III) nitrate | Fe(NO,),

(i) Finish the table. [2]
(ii) Look at the formulas in the table.
Which formula contains six oxygen atoms?

Choose from the table.

.................................................................................................................................... [1]
(iii) Solutions of copper chloride and sodium hydroxide react.

Copper hydroxide, Cu(OH),, is made.

In this reaction copper ions, Cu?*, react with hydroxide ions, OH™.

Write the balanced ionic equation for this reaction.

.................................................................................................................................... [2]

©OCR 2010 Turn over for the remainder of question 11
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(b) Brahim investigates what happens when he heats some solids.

Look at the apparatus he uses.

solid

lime water
HEAT
Look at the results table.

solid colour change effect on

of solid lime water
copper .
carbonate | 97€€" to black goes milky
iron(IT) green to brown stays
sulfate colourless
potassium stays white stays
carbonate colourless
zinc white to yellow and oes milk
carbonate | back to white 9 y

Copper carbonate, CuCO,4, makes two products when it is heated.

What are the names of these two products?

[Total: 6]
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12 This question is about the elements in Group 7.

These elements are called the halogens.

(a) Look at the table. It shows information about some of the halogens.

element | atomic number | density in g/dm?® | melting pointin °C | atomic radius in pm
chlorine 17 1.56 —101 99
bromine 35 2.93 -7 114
iodine 53 4.93 114 133
(i) Fluorine is a halogen with an atomic number of 9.
Predict the melting point of fluorine.
ANSWET e °C [11
(ii) Astatine is a halogen with an atomic number of 85.
Predict the atomic radius for astatine.
=T ES =Y pm [1]1
(b) The reactivity of the halogens changes as the atomic number increases.
Describe how.
............................................................................................................................................ [1]
(c¢) Fluorine is bubbled through a solution of potassium iodide.
Predict the names of the two products of this reaction.
.................................................................. =T o PP PPPPPPPPPPPPPPPR i Il
(d) Look at the table. It shows information about two isotopes of chlorine.
isotope 1 isotope 2
atomic number 17 17
mass number 35 37
number of protons 17 17
number of neutrons 18 20
What is an isotope? Use information from the table to help you.
............................................................................................................................................ [1]
[Total: 5]
Turn over
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13 This question is about alkali metals and their compounds.

(@) Hannah tests some metal compounds.
She uses the flame test.

Look at Hannah’s results.

metal compound

colour of flame

potassium chloride lilac
sodium chloride yellow
lithium chloride red

Describe how to do a flame test.

Include a labelled diagram of the apparatus she uses.

© OCR 2010
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(b) Sodium chloride is an ionic compound.
Solid sodium chloride does not conduct electricity.
Explain why.

(¢) Sodium has an electronic structure of 2.8.1.
Oxygen has an electronic structure of 2.6.
Sodium reacts with oxygen to make sodium oxide, Na,O.
Sodium oxide is an ionic compound.
Draw ‘dot and cross’ diagrams to show the ions in sodium oxide.

Include the charges on the ions.

[2]
[Total: 6]
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