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INTRODUCTION TO CHEMISTRY (TOPIC1)
G1
The names of some calcium compounds are shown in the grid.

‘02

	A
	
	B
	
	C
	

	calcium carbonate
	calcium iodide
	calcium sulphate

	D
	
	E
	
	F
	

	calcium bromide
	calcium fluoride
	calcium chloride



Identify the two compounds which contain oxygen.
1 KU

G2
The symbols of some elements are shown below.  (Databook pg8)

‘01

	A
	
	B
	
	C
	

	Kr
	Po
	K

	D
	
	E
	
	F
	

	P
	Pt
	Pb



a)
Identify the symbol for potassium.
1 PS


b)
Identify the two elements discovered in the same year.
1 PS

INTRODUCTION TO CHEMISTRY (TOPIC 2)
G1
Manganese dioxide acts as a catalyst in the following reaction:

’02


hydrogen peroxide (  water  +  oxygen

The diagram shows how the reaction can be carried out.
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	Concentration of hydrogen peroxide solution (mol/l)
	Temperature /(C
	Form of manganese dioxide

	
	A
	0.5
	20
	powder

	
	B
	1.0
	30
	lump

	
	C
	1.5
	20
	lump

	
	D
	1.5
	30
	powder

	
	E
	0.5
	20
	lump

	
	F
	2.0
	20
	powder



Several experiments were carried out using the same mass of manganese dioxide and the same volume of hydrogen peroxide solution.


a)
Identify the two experiments which should be compared to show the effect of particle size on the speed of the reaction.
1 PS


b)
Identify the experiment with the slowest speed of reaction.
1 KU

G2
Sam added manganese dioxide to hydrogen peroxide solution and measured the volume 

’01
of oxygen produced.  Her results for two experiments at different temperatures are shown below.
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a)
What volume of oxygen was collected in experiment B? ________ cm3
1 PS





b)
The same volume and concentration of hydrogen peroxide was used in both experiments A and B.  How can you tell this from the graph?
1 PS





c)
At the start, experiment A was slower than experiment B.  How can you tell this from the graph?
1 PS





d)
1.5g of the catalyst, manganese dioxide, was present at the start of experiment A.  What mass of catalyst would be left at the end of the experiment? _________ g
1 KU

G3
Alan and Omid  set up experiments to investigate the dyeing of cloth.

[image: image8.wmf]‘00





a)
Identify the two experiments which should be compared to show the effect of pH on dyeing of cloth.
1 PS





b)
Identify the two experiments carried out under alkaline conditions.  (Topic 8)
1 KU

INTORDUCTION TO CHEMISTRY (TOPIC 3)
G1
The structure of an atom can be represented in a simple diagram.
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’01


a)
Copy and complete the 2nd /right diagram to show the structure of a fluorine atom.  (Databook pg 1)
1PS


b)
Why are atoms neutral?
1 KU

	C2
	
	Number of

	‘02
	Particle
	protons
	neutrons
	electrons

	
	A
	12
	13
	12

	
	B
	8
	10
	10

	
	C
	12
	12
	10

	
	D
	10
	12
	10

	
	E
	8
	10
	8



a)
Identify the particle which is a positive ion.
1 PS


b)
Identify the two particles which are isotopes.
1 KU
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C3


’01


a)
Identify the two particles with the same number of neutrons.
1 KU


b)
Identify the two particles which are isotopes.
1 KU


c)
Identify the two particles with the same electron arrangement as neon.
1 PS

C4
The grid contains information about the particles found in atoms.

‘01

	A
	
	B
	
	C
	

	relative mass = 1
	charge = 1+
	found inside 

the nucleus

	D
	
	E
	
	F
	

	charge = 1-
	relative mass

almost zero
	charge = zero



Identify the term(s) which can be applied to both protons and neutrons.
2 KU

C5
There are three different types of iron atom.

’00

	Type of atom
	Number of protons
	Number of neutrons
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a)
Copy out and complete the table to show the number of protons and neutrons in each type of iron atom.
1 KU


b)
What name is used to describe these different types of iron atom?
1 KU

c) A natural sample of iron has an average atomic mass of 55.85



What is the mass number of the most common type of atom in the sample iron.
1 PS

BONDING (TOPIC 4)
G1
Many substances can be represented by simple models.
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’00


a)
Identify the model which could represent water.
1 PS


b)
Identify the two models which represent diatomic molecules.
1 KU


c)
Identify the two models which represent elements.
1 KU

TOPIC 7

G1
Leia was investigating electrical conductivity.  She set up four experiments.
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’02





Identify the experiment(s) in which the bulb will light.
2 PS


G2
The table contains information about some popular gemstones.

’02

	Name
	Formula of main chemical
	Common colour
	Source of colour

	Diamond
	C
	colourless
	--- 

	Amethyst
	SiO2
	purple
	iron compounds

	Sapphire
	Al2O3
	blue
	titanium and iron compounds

	Emerald
	Be3Al2Si6O18
	green
	chromium compounds

	ruby
	Al2O3
	red
	chromium compounds



a)
i)
Name the main chemical found in both sapphire and ruby.
1 PS



ii)
What type of metal element is present in the compounds which cause the colour of the gemstones?  (Databook pg 8)
1 PS


b)
Diamond does not conduct electricity.  Name the form of carbon which conducts electricity.
1 KU

G3
Martin set up the following experiment.
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a)
What type of experiment did Martin carry out?
1 KU





b)
Why does copper form at the negative electrode?
1 KU





c)
What would be seen happening at the positive electrode?
1 PS





d)
Carbon is unreactive and insoluble in water.  Give another reason why it is suitable for use as electrodes.
1 KU

G4
The apparatus shown below was used to electrolyse molten lithium chloride.
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a)
State what is meant by electrolysis.
1 KU





b)
Why does the lithium chloride not conduct electricity when solid?
1 KU





c)
After the heat was removed the lithium chloride changes into a solid but the bulb did not go out.  Suggest a reason for this.
1 PS

	C5
	
	Conducts as
	Melting point/(C

	‘02
	Substance
	a solid
	a liquid
	

	
	A
	no
	yes
	801

	
	B
	no
	no
	113

	
	C
	yes
	yes
	63

	
	D
	no
	no
	1700

	
	E
	yes
	yes
	98

	
	F
	no
	no
	44



a)
Identify the substance which could be sodium chloride.
1 PS


b)
Identify the two substances which exist as molecules. (Topic 4)
1 PS

C6
The symbols for some elements are shown below.

‘02

	A
	
	B
	
	C
	

	Li
	O
	Mg

	D
	
	E
	
	F
	

	Si
	F
	K



a)
Identify the two elements which form an ionic compound with a formula of the type XY2, where X is a metal.
1 PS


b)
Identify the two elements which would react together to form molecules with the same shape as a methane molecule.  
1 PS

C7
Identify the statement(s) which refer(s) to an atom of fluorine.  (Databook)
2 PS

’02

	A
	It has a stable electron arrangement.

	B
	It will form an ion by losing one electron.

	C
	It will form an ion with a single negative charge.

	D
	It has two more electrons than an oxygen atom.

	E
	It has the same number of electrons as a chlorine atom.

	F
	It has the same number of outer electrons as an iodine atom.


C8
Several conductivity experiments were carried out using the apparatus shown below.
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‘01





Identify the experiment(s) in which the bulb would light.

	
	Experiment
	Substance X
	Substance Y

	
	A
	glucose solution
	sodium chloride solution

	
	B
	molten tin
	liquid mercury

	
	C
	sodium chloride solution
	hexane

	
	D
	nickel bromide solution
	molten sodium chloride

	
	E
	solid potassium nitrate
	copper sulphate solution


C9
To turn a gas  into a liquid it must be cooled below a temperature known as its critical temperature.

’01

	Gas
	Formula
	Relative formula mass
	Critical temperature/(C

	hydrogen
	H2
	2
	-240

	helium
	He
	4
	-268

	ammonia
	NH3
	17
	133

	oxygen
	O2
	32
	-119

	carbon dioxide
	CO2
	44
	31



Identify the true statement(s) based on the information in the table.

	A
	Compounds have higher critical temperatures than elements.

	B
	Critical temperature increases as relative formula mass increases.

	C
	Diatomic elements have higher critical temperatures than monatomic elements.

	D
	Carbon dioxide can be a liquid at 40(C.


 C10
Sea water contains magnesium ions.  The diagram below shown how magnesium can be
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’01
extracted from sea water.





a)
Name the type of chemical reaction which takes place in the reactor.
1 PS





b)
Write the ionic formula for calcium hydroxide.
1 KU





c)
Name gas X.
1 PS





d)
Why do ionic compounds like magnesium chloride conduct electricity when molten?
1 KU

C11
The grid shows the symbol for some elements.  (Databook pg 1)

’00

	A
	
	B
	
	C
	

	Al
	Na
	P

	D
	
	E
	
	F
	

	Mg
	O
	Ba



a)
Identify the two elements which have atoms with the same number of outer electrons. (Topic 3)
1 PS


b)
Identify the two elements which react to form a covalent compound. (Topic 4)  
1 PS


c)
Identify the two elements which form an ionic compound with a formula of the type X2Y, where X is a metal.
1 PS

C12
A bromide ion is formed when a bromine atom gains one electron.

’00
Identify the true statement(s) about this change.
1 PS

	A
	The mass number increases by one.

	B
	The atomic number increases by one.

	C
	The particle becomes negatively charged.

	D
	The number of electron energy levels increases by one.

	E
	The bromide ion has the same electron arrangement as an argon atom.


OIL (TOPIC 5)
G1
The symbols of some elements are shown below.  (Databook pg8)

‘01

	A
	
	B
	
	C
	

	Kr
	Po
	K

	D
	
	E
	
	F
	

	P
	Pt
	Pb



Identify the element used as a catalyst in a catalytic converter.
1 PS

G2
Over 2 million tonnes of sulphuric acid are made in the UK every year.

’01
a)
The main reaction involves the conversion of sulphur dioxide to sulphur trioxide using a catalyst.  Why is a catalyst used?
1 KU


b)
Why is it important that factories do not release sulphur dioxide into the atmosphere?
1 KU


c)
The graph shows the percentage of sulphur dioxide (SO2) which can be converted to sulphur trioxide at different temperatures.  Describe the trend shown by the graph.
1 PS
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d)
The pie chart shows the uses of sulphuric acid.  Present this information in the form of a table with suitable headings.
2 PS

G3
Candle wax is a mixture of hydrocarbons.  The apparatus shown below can be used to 

’00
identify the products formed when a candle burns.
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a)
Name the gas in air which is used up when a candle burns.
1 KU





b)
Name two products formed when a candle burns.
1 KU





c)
Why is test tube A cooled?
1 PS

G4
Many cars are fitted with catalytic converters.  They change harmful gases produced in

’00
the engine into harmless gases.
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a)
Oxides of nitrogen react with carbon monoxide in the converter.  Name the two harmless gases produced.
1 PS





b)
Name a metal which is used as a catalyst in a catalytic converter.
1 KU





c)
State another way of reducing pollution from a petrol engine.
1 KU

C5
Some sources of methane contain hydrogen sulphide. (H2S).  

’01
This is removed before methane is used as a fuel.


a)
Copy out and balance the equation for the combustion of methane.
1 KU

CH4    +    O2    (    CO2    +    H2O


b)
Why is hydrogen sulphide removed before methane is used as a fuel?
1 KU

c) The table shows the relationship between solubility of sulphur dioxide in water and the temperature of the water.

	Temperature/(C
	0
	10
	20
	30
	40
	60
	80

	Solubility / grams per litre
	225
	145
	95
	60
	35
	15
	5



i)
Draw a line graph of solubility against temperature.  (Graph paper 10cm x 10cm)
2 PS


ii)
State the relationship between the solubility of sulphur dioxide in water and the temperature of the water.
1 PS

OIL (TOPIC 6)
G1
The formulae for some hydrocarbons are shown in the grid.

’02

	A
	
	B
	
	C
	

	
	CH4
	
	C2H4
	
	C6H14

	D
	
	E
	
	F
	

	
	C5H12
	
	C4H10
	
	C4H8



a)
Identify the two hydrocarbons which could be produced when propane (C3H8) is cracked.
1 PS


b)
Identify the two unsaturated hydrocarbons.
1 PS


c)
Identify the hydrocarbon with the highest boiling point.  (databook pg 6)
1 PS

G2
Two families of hydrocarbons are alkanes and alkenes.

’01

	A
	
	B
	
	C
	

	
	propane
	
	hexene
	
	pentane

	D
	
	E
	
	F
	

	
	pentene
	
	ethene
	
	propene



a)
Identify the two hydrocarbons which are alkanes.
1 KU


b)
Identify the two hydrocarbons with three carbon atoms in each molecule.
1 KU


c)
Identify the hydrocarbon with the highest boiling point.  (databook pg 6)
1 PS

G3
Here are some statements which might be applied to a hydrocarbon.

’00

	A
	It is saturated.

	B
	It is an alkane.

	C
	It rapidly decolourises bromine water.

	D
	It contains two carbon atoms per molecule.

	E
	It contains a double bond between carbon atoms.



a)
Identify the statement(s) which can be applied to both ethane and propane.
2 PS


b)
Identify the statement(s) which can be applied to propene but not to propane.
2 PS

G4
The table contains information about the reaction of magesium with some of the elements

‘00
in Group 7.

	Element
	Observation when element reacts with hot magnesium
	Product

	chlorine
	magnesium glows brightly
	magnesium chloride

	bromine
	magnesium glows red hot
	magnesium bromide

	iodine
	magnesium gives a dull glow
	magnesium iodide



a)
What is the family name for the Group 7 elements.  (Topic 3)
1 KU


b)
Predict what would be seen when hot magnesium reacts with fluorine.
1 PS


c)
Write the equation, using symbols and formulae, for the reaction of magnesium with bromine.  (No need to balance the equation.)
1 KU

C5
Hydrocarbons contain hydrogen and carbon only. (’02)
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a)
Identify the two hydrocarbons which would quickly decolourise bromine solution.
1 PS





b)
Identify the isomer of the hydrocarbon in box D which belongs to a different homologous series.
1 PS 

C6
In industry ethanol (alcohol) can be produced from ethene as shown below.
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‘02





a)
Name the type of chemical reaction taking place.
1 PS





b)
Draw a structural formula for the product of the following reaction.
1 PS
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C7
Alcohols can be oxidised by hot copper(II) oxide.  The product can be either an aldehyde

’02
or a ketone.
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a)
Aldehydes and ketones have the same general formula.  Suggest a general formula for these compounds.
1 PS





b)
Write a general statement linking the type of product to the structure of the alcohol used.
 1 PS

C8
Andrew investigated the effect of different hydrocarbons on bromine solution.

’01

	Hydrocarbon
	Formula
	Effect on bromine solution

	A
	C5H12
	

	B
	C6H12
	No effect

	C
	C5H10
	No effect

	D
	C5H10
	Quickly decolourised



a)
Write out the answer that would be written in the table to show the effect of hydrocarbon A on bromine solution.
1 PS


b)
Name hydrocarbon B.
1 PS


c)
What term is used to describe a pair of hydrocarbons like C and D?
1 PS

C9
a)
Methoxyethane belongs to a homologous series of compounds called ethers.  

’01

What is meant by a homologous series?
1 KU

b) Methoxyethane is formed when bromoethane, ethanol and sodium react together.

2 CH3Br   +   2 C2H5OH    +    2 Na    (    2 CH3OC2H5     +    2 NaBr   +    X2
             bromomethane          ethanol                              methoxyethane



i)
Name X2
1 PS



ii)
Draw a full structural formula for methoxyethane (CH3OC2H5)
1 PS

ACIDS AND ALKALIS (TOPIC 8)
G1
The non-metal sulphur reacts with oxygen to produce sulphur dioxide.
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’02

a) Write an equation, using symbols and formulae, for the reaction between sulphur and oxygen.  (There is no need to balance the equation.)
1 KU

b) What type of bonding is present in sulphur dioxide.
1 PS

c) Sulphur dioxide dissolves in water.  Suggest a pH for the solution.
1 KU

G2
Mr Clark carried out an experiment with different elements.  The workcard shows what he did.

’01
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	a)  i)
	Copy and complete the table showing the results obtained
	

	
	
	
	
	

	
	
	Name of oxide
	pH of solution
	

	
	
	carbon dioxide
	
	

	
	
	sodium oxide
	
	

	
	
	aluminium oxide
	Couldn’t be measured
	1 PS

	
	a) ii)
	Suggest a reason why the pH of aluminium oxide could not be measured.  (Databook pg 5)
	1 PS

	
	b)
	Write an equation, using symbols and formulae, for the reaction between sodium and oxygen.  (No need to balance the equation.)
	1 KU


G3
Class 4C made some statements about the effect of adding water to an alkaline solution.

’00

	A
	The pH of the solution will rise.
	
	Identify the correct statement       1 KU

	B
	The solution will become more concentrated.
	
	

	C
	The pH of the solution will fall towards 7.
	
	

	D
	Adding water will have no effect on the solution.
	
	


G4
The chart shows the pH range of water in which different organisms can survive.
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a)
The water in a healthy loch has a pH of 6.5.  Name the organism which would not be found in this loch.
1 PS





b)
Give a reason why the pH of the water has decreased in many lochs.
1 KU





c)
A loch has no trout but contained perch.  Suggest a pH value for the water in this loch.
1 PS

ACIDS AND ALKALIS (TOPIC 9)
G1
The names of some calcium compounds are shown in the grid.

‘02

	A
	
	B
	
	C
	

	calcium carbonate
	calcium iodide
	calcium sulphate

	D
	
	E
	
	F
	

	calcium bromide
	calcium fluoride
	calcium chloride



Identify the compound which will neutralise an acid.
1 KU

G2
Laurie carried out an experiment to make copper sulphate crystals.

‘02
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a)
Name the type of chemical reaction taking place between the copper oxide and the dilute sulphuric acid.
1 KU





b)
How is the excess copper oxide removed in step 4?
1 PS





c)
Why would copper sulphate not be made by adding copper metal to dilute sulphuric acid?
1 PS

G3
There are many types of chemical reaction

’01

	A
	
	B
	
	C
	

	
	neutralisation
	
	addition
	
	electrolysis

	D
	
	E
	
	F
	

	
	precipitation
	
	combustion
	
	displacement



a)
Identify the chemical reaction represented by this equation.  (Topic 6)
1 PS

CH2 = CHCH3  +  H2   (   CH3CH2CH3

b)
Identify the chemical reaction which takes place when acid rain damages buildings made from carbonate rocks.
1 KU
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a)
Name the type of chemical reaction

’00




taking place between the zinc carbonate and the dilute sulphuric acid.
1 KU





b)
Name the gas produced during this reaction.
1 KU





c)
Why is zinc carbonate added until no more gas is given off?
1  PS

C5
Sodium carbonate reacts with hydrochloric acid to form carbon dioxide.  Brian measured 

’02
the volume of carbon dioxide given off over a period of time and recorded his results.
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a)
Draw the next part of the diagram to show how Brian measured the volume of carbon dioxide.
2 PS

b) Brian’s results are shown below.


	Time / s
	0
	10
	30
	40
	50
	60
	70

	Volume of CO2 / cm3
	0
	12
	29
	34
	36
	37
	37






Draw a line graph of solubility against temperature.  (Graph paper 10cm x 10cm)
2 PS




c)
Suggest a value for the volume of carbon dioxide collected during the first 20 seconds. ______ cm3
1 PS




d)
Write the ionic formula for sodium carbonate.
1 KU

C6
Vinegar is a dilute solution of ethanoic acid in water.

’02
Karen carried out a titration to find out the concentration of ethanoic acid in some vinegar.
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(@) Identify the hydrocarbon which is used to make poly(butene).
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C
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"H




a) Karen used data from the table to calculate an average volume of sodium hydroxide solution.  She used this average volume to calculate the number of moles of sodium hydroxide needed to neutralise the acid in cm3 of the vinegar.

i) What average volume of sodium hydroxide should she have used?
1 PS

ii) Calculate the number of moles of sodium hydroxide in this average volume.



Show your working clearly.

1 KU

iii) 1 mole of ethanoic acid reacts with 1 mole of sodium hydroxide.



Calculate the concentration, in mol/l, of ethanoic acid in the vinegar.



Show your working clearly.

1 KU

C7
Hydrochloric acid and sulphuric acid are two common laboratory acids.

’00

	A
	Equal numbers of positive and negative ions are present.

	B
	A precipitate would be produced with barium hydroxide solution.

	C
	The H+ ion concentration would increase when water was added.

	D
	Electrolysis would produce hydrogen gas at the negative electrode.

	E
	1 mole of sodium hydroxide would be neutralised by 0.5 moles of the acid.



a)
Identify the statement which can be applied to both dilute sulphuric acid and dilute hydrochloric acid.
1 PS


b)
Identify the statement(s) which can be applied to dilute sulphuric acid but not to dilute hydrochloric acid.
2 PS
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Several experiments were carried out using the same mass of manganese
dioxide and the same volume of hydrogen peroxide solution.

Concentration of hydrogen |Temperature| Form of manganese
peroxide solution (mol/1) /°C dioxide

A 0-5 20 powder

B 1-0 30 lump

C 1-5 20 lump

D 1-5 30 powder

E 0-5 20 lump

F 2-0 20 powder





METALS (TOPIC 10)
G1
Car batteries can be recharged.

’02
a)
What type of electrolyte is used in a car battery?
1 KU


b)
Give one advantage of using batteries rather than mains electricity.
1 KU

G2
Batteries can be used to power everyday items.  A battery is a number of cells joined together.
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’01






a)
What happens inside a battery to produce electricity?
1 KU

b) A simple cell can be made from everyday objects.  (2nd / right diagram)

i)
Draw an arrow on the wire to show the direction of electron flow.
1 PS

ii)
What would happen to the voltage if the iron nail was replaced with aluminium foil?  (databook pg 7).


1 PS

C3
Copper displaces silver from silver(I) nitrate solution.

’02


Cu (s)  +  2Ag+ (aq)  +  2 NO3- (aq)  (  Cu2+ (aq)  +  2NO3- (aq)  +  2Ag (s)


a)
Rewrite the equation omitting the spectator ions.
1 KU


b)
Write the ion-electron equation for the oxidation step in the displacement reaction.  (Databook)
1 PS

c) The reaction can also be carried out in a cell.
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i)
Sketch diagram and complete the three labels on the diagram.
1 PS





ii)
The purpose of an ion bridge is to complete the circuit.  Suggest why sodium carbonate should not be used in the ion bridge.  (databook)
1 PS

C4
Sarah set up the circuit shown below.

[image: image41.png]boron
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;) Complete the diagram below to show the structure of a fluorine atom.

You may wish to use page 1 of the data booklet.
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’01


a)
Which direction will the electrons flow (L ( R or R ( L)?
1 PS


b)
i)
What term is used to describe the type of chemical reaction taking place in beaker B.
1 KU



ii)
Suggest what would happen to the pH in beaker B.
1 PS

d) Write the ion-electron equation for the chemical reaction taking place in beaker A.

(Databook)
1 PS

C5
The first diagram shows a cell which can produce electricity.
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’00
a)
What is the purpose of an ion bridge?
1 KU
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b)
Name a tin compound which could be used to make the solution containing tin ion.  (Databook pg 5) 1st diagram
1 PS


c)
The 2nd cell produces a higher voltage than the 1st cell.  Suggest a name for metal X.
1 PS

C6
Acids can be shown to contain H​+(aq) using a Hoffman voltameter.

’00




a)
Why must a d.c. supply be used?
1 KU

b) [image: image44.png]uses of sulphuric acid
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Present this information in the form of a table with suitable headings.



The volume of hydrogen gas produced over a period of time was measured during the electrolysis of dilute sulphuric acid.  The results are shown in a table.

	Time (min)
	0
	5
	8
	12
	20

	Volume of gas (cm3)
	0
	8.5
	13.5
	20.0
	33.0







Draw a line graph of the results






(Graph paper 10cm x 10cm)
2 PS


c)
Predict the volume of hydrogen gas which would be produced during the first 10 minutes.
1 PS


d)
Write the ion-electron equation for the formation of hydrogen gas.  (Databook)
1 KU

METALS (TOPIC 11)
G1
Wilma investigated the reaction of the metals R, S and T with water.

[image: image45.wmf]‘02


a)
Place the metals in order of reactivity (most reactive first).
1 PS


b)
Identify a variable that Wilma would have kept constant.
1 PS


c)
Why is it unsafe to use potassium metal in this experiment?
1 PS


d)
How would Wilma test the gas to show that it was hydrogen?
1 KU

G2
Solders are mixtures of lead (melting point 328(C) and tin (melting point 232(C).  The 

’02
graph shows the melting points of solders containing different percentages of tin.
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a)
What name is given to mixtures of metals like solders?
1 KU


b)
Describe the trend in the melting point of solder as the percentage of tin increases from 20% to 50%.
1 PS


c)
Use the graph to estimate the melting point of solder containing 90% tin.
1 PS

G3
Gold and silver are both used to make jewellery.  Identify the statement(s) which are true 

’01
for both gold and silver.
2 PS

	A
	They are not transition metals.

	B
	The conduct electricity.

	C
	They are found uncombined in the Earth’s crust.

	D
	They react with dilute hydrochloric acid.

	E
	They are more reactive than copper.


C4
Some metals are found uncombined in the Earth’s crust but others have to be extracted 

’02
from their ores.

a) Copy out the table and place the following metals in the correct space.




lead, magnesium, mercury  (Databook)





1 KU

	Metal
	Method of Extraction

	
	using heat alone

	
	using heat and carbon

	
	electrolysis of molten compound


b) Iron is extracted by reacting iron(III) oxide with carbon monoxide.

i)
Name the type of industrial plant where iron is extracted.
1 KU

ii) The overall reaction taking place during the extraction of iron is given by the equation:

Fe2O3   +   3CO   (   2Fe   +   3CO2



Calculate the mass of iron, in tonnes, which is produced from 1600 tonnes of iron(III) oxide.  Show your working clearly.  (Answer ____________ tonnes)
2 KU

C5
Siobhan carried out some experiments with four metals (W, X, Y and Z) and some of 
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’01
their compounds .  She made the following observations.





a)
Name the gas formed when metal Y reacts with water.
1 KU





b)
Suggest names for metals W and Y.
1 PS





c)
Place the four metals (W, X, Y and Z) in order of reactivity (most reactive first).
1 PS





d)
Name the type of chemical reaction which takes place when a metal is extracted from its oxide.
1 KU

C6


2H2S   +   SO2   (   2H2O   +   3S
’01



Calculate the mass of sulphur dioxide produced, in grams, when 34g of hydrogen sulphide reacts with sulphur dioxide.  Show your working clearly.
2 KU

C7
The grid below shows pairs of chemicals.
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’00





a)
Identify the pair(s) which would react to produce water.
2 KU





b)
Identify the pair which would not react.
1 KU

C8
The equation for the burning of propane is 

’00


C3H8(g)     +     5 O2 (g)     (     3 CO2 (g)     +     4H2O (g)


Calculate the mass of water produced when 22g of propane burns.
2 KU

METALS (TOPIC 12)
G1
The grid below shows some simple experiments.
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‘02


a)
Identify the experiment which gives water as a product.
1 PS


b)
Identify the experiment in which an addition reaction takes place.
1 PS

G2
The grid shows the names of some metals.

‘02

	A
	
	B
	
	C
	

	
	copper
	
	magnesium
	
	zinc

	D
	
	E
	
	F
	

	
	brass
	
	sodium
	
	steel



a)
Identify the metal which is used to galvanise steel objects.
1 KU


b)
Identify the metal which produces the yellow light in a street lamp.  (databook pg 4)
1 PS


c)
Identify the two alloys.
1 PS

G3
Maureen set up the experiment shown in diagram A.  She noticed that the water stopped 

’01
rising in the test tube when one fifth of the air had been used up as shown in diagram B.

[image: image50.png]




a)
Which gas in air is used up during rusting.
1 KU

b) Maureen set up another experiment using a larger piece of moist iron wool.  

How would the final water level compare with that shown in diagram B?
1 PS

c)
Write the formula for the iron ion formed during rusting.
1 KU

G4
Aileen was investigating the rusting of iron.

’01
a)
She set up four test tubes each containing a clean iron nail.

[image: image51.png]low voltage
d.c. supply

bulb 0:0
electrodes
metal crucible
molten
lithium
chloride *

heat








	Tube
	Observations after 1 week

	A
	Nail still bright

	B
	Nail rusted

	C
	Nail still bright

	D
	Nail badly rusted



i)
Suggest why the nail in tube A did not rust.
1 PS


ii)
Why did the nail in sea water rust more than the nail in tap water?
1 KU

b) Aileen also set up two U-tubes containing water and ferroxyl indicator.  Clean iron nails connected to different metals were placed in the U-tubes.
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i)
Write the symbol for the ion which turns ferroxyl indicator blue.
1 KU


ii)
Explain why the iron nail connected to magnesium did not rust.
1 PS

G5
The diagram of the Millennium Dome shows some of the materials used in its construction.
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‘00


Which metal is used to galvanise the steel cables?
1 KU

C6
Equations are used to represent chemical reactions.
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‘02


a)
Identify the two equations which represent combustion reactions. (Topic 5)
1 PS


b)
Identify the equation(s) which represent(s) a step in the rusting of iron.
2 KU

C7
Iron can be coated with different materials which provide a physical barrier against corrosion.

’01


	A
	tin
	
	a)  Identify the coating which also provides sacrificial protection.
	1 KU

	B
	grease
	
	
	

	C
	paint
	
	b)  Identify the coating which, if scratched, would cause the iron to rust faster than normal.
	

	D
	plastic
	
	
	1 KU

	E
	zinc
	
	
	


C8
A gas pipeline made from iron can be protected by attaching scrap magnesium.

’00
Identify the correct statement(s).
2 KU

	A
	The magnesium would be oxidised.

	B
	The magnesium would not corrode.

	C
	The iron would corrode faster than the magnesium.

	D
	The magnesium would provide sacrificial protection.

	E
	Electrons would flow from the iron to the magnesium.
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FOOD AND POLYMERS (TOPIC 13)
G1
a)
The handle of the cooking pot is made of

‘02

a polymer which does not melt when it gets hot.



What term is used to describe this type of polymer?
1 KU


b)
The metal base of the cooking pot does not melt either.  Give another property of the metal which makes it suitable to be used as the base of the pot.
1 PS

G2
Addition polymers, like poly(ethene), are made from small unsaturated monomers.

‘01
a)
Draw a section of poly(ethene), showing 3 monomer units joined together.
1 KU
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b)
Poly(ethene) has many uses because it can be easily shaped when warmed.  What term is used to describe this property.
1 KU

G3
Hydrocarbons are compounds containing carbon and hydrogen only.
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‘00





1 KU





1 KU
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G4
Many everyday objects are made form a polymer 

‘00
called PVC.

a) PVC softens when warmed and can easily be
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Reshaped.  What term is used to describe this 

type of polymer?
1 KU

b) The graph shows the production of PVC in

Western Europe.

Describe the general trend in the production

of PVC from 1965 to 1990.
1 PS

c) PVC has many uses because of its different properties.  Its strength makes it ideal for bottles.  It is used for protective clothing because of its water resistance and, its chemical resistance makes it ideal for food containers.  It is used for plugs and cables because it is an electrical insulator.

Present the information shown above as a table with suitable headings.
2 PS

G5
Teflon is a brand name for the plastic poly(tetrafluoroethene).

‘00
a)
Name the type of chemical reaction used to make plastics.
1 KU


b)
Name the monomer used to make poly(tetrafluoroethene).
1 KU

C6
Ethene is a starting material in the manufacture of the polymer poly(vinylchloride), PVC.
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(@) Identify the two hydrocarbons which would quickly decolourise
bromine solution.

A B
D E F

(b) Identify the isomer of the hydrocarbon in box D which belongs to a
different homologous series.



’02
a)
Name the process used to make ethene from hydrocarbons obtained from crude oil.  (Topic 6)
1 KU

b) Part of a PVC molecule is shown 

i)
Draw the structure of the repeating unit in a PVC molecule.
1 KU

ii)
Name a toxic gas produced when PVC burns.
1 KU

C7
Hydrocarbon compounds have many uses.
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’00






a) Identify the hydrocarbon



which is used to make 



poly(butene).
1 KU

b) Identify the hydrocarbon 



which is an isomer of    
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(Topic 6)
1 KU

C8
When superglue sets a polymer is formed.  The polymer has the following structure.

[image: image65.png]Sodium carbonate reacts with hydrochloric acid to form carbon dioxide.

Brian measured the volume of carbon dioxide given off over a period of
time and recorded his results.
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(a) Complete and label the diagram to show how Brian measured the
volume of carbon dioxide.

(b) Brian’s results are shown below.

Time/s 0 10 | 30 | 40 | 50 | 60 | 70

Volume of carbon

dioxide/cm® 0 12 | 29 | 34 | 36 | 37 | 37




’00



a)
Draw a structural formula for the monomer in superglue.
1 KU


b)
Name a toxic gas given off when superglue burns.
1 KU

FOOD AND POLYMERS (TOPIC 14)
G1
Name the element which is used as the catalyst in the manufacture of nitric acid (Ostwald

’02
 Process).
1 KU
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Karen carried out a titration to find out the concentration of ethanoic acid
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(a) Karen used data from the table to calculate an average volume of
sodium hydroxide solution.

She used this average volume to calculate the number of moles of
sodium hydroxide needed to neutralise the acid in 25 cm® of the vinegar.

(i) What average volume of sodium hydroxide should she have used?

cm3





G2


The manufacture of ammonia

‘02


The gases nitrogen and hydrogen are mixed together then compressed before passing into a catalyst chamber.  Within the catalyst chamber there is an iron catalyst at 500(C.  In the cooler, the ammonia is separated from the unreacted gases.  The unreacted gases are recycled.


a)
Use the information to complete the flow chart.
2 PS


b)
Name the industrial process used to manufacture ammonia.
1 KU


c)
Suggest a possible source for the nitrogen used in the manufacture of ammonia.
1 KU

G3
The diagram shows part of the nitrogen cycle.
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(1) The purpose of the ion bridge is to complete the circuit.

Suggest why sodium carbonate solution should not be used in the
ion bridge.

You may wish to use the data booklet to help you.
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‘02


a)
i)
How are some plants able to convert nitrogen from the air into nitrogen compounds?
1 KU



ii)
Process X takes place in air.  What provides the energy for this process?
1 KU


b)
Plants need phosphorus to grow.   Suggest why calcium phosphate is not suitable as a fertiliser.  (Databook pg 5)
1 PS


c)
Nitrogen and phosphorus are two of the essential elements supplied by fertilisers.  Name the third essential element.
1 KU

G4
The grid shows the names of some gases.

‘01

	A
	
	B
	
	C
	

	
	methane
	
	ammonia
	
	carbon monoxide

	D
	
	E
	
	F
	

	
	carbon dioxide
	
	nitrogen
	
	oxygen



a)
Identify the gas which turns damp pH paper blue.
1 KU


b)
Identify the gas which is a hydrocarbon.  (Topic 6)
1 PS


c)
Identify the gas used up by plants during photosynthesis.  (Topic 15)
1 KU


d)
Identify the two gases which combine in the air during lightning storms.
1 KU

G5
a)
The flow diagram shows how ammonia is converted to nitric acid.
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‘01



i)
Name the industrial process used to manufacture nitric acid.
1 KU



ii)
Name substance X.
1 PS

b) Ammonia and nitric acid react together to form ammonium nitrate.  


Give a use for ammonium nitrate.
1 KU

G6
Compounds are formed when elements react together.

‘00

	A
	
	B
	

	
	sodium fluoride
	
	potassium sulphite

	C
	
	D
	

	
	potassium sulphide
	
	ammonium carbonate



a)
Identify the two compounds which contain only two elements.  (Topic 1)
1 KU


b)
Identify the compound which contains nitrogen.
1 KU

G7
Many elements are metals.

‘00

	A
	
	B
	
	C
	

	
	zinc
	
	copper
	
	platinum

	D
	
	E
	
	F
	

	
	tin
	
	iron
	
	potassium



a)
Identify the metal produced in a blast furnace.  (Topic 11)
1 KU


b)
Identify the metal which is used as the catalyst in the manufacture of nitric acid (Ostwald Process).
1 KU

G8
The analysis of salts is important in forensic science.  Salts connected with certain

’00
occupations are shown below.

	Occupation
	Salt(s)

	plasterer
	calcium sulphate

	farmer
	ammonium nitrate, ammonium sulphate
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a)
A forensic scientist carried out a flame test on some powder scraped from a plasterer’s work clothes.  What colour of flame would have been seen? (Databook pg 4)
1 PS

b) A crime suspect was thought to have been in a field on which a farmer had recently sprayed ammonium fertiliser.  The forensic scientist heated mud from the suspect’s shoe with an alkali called soda lime.  She tested to see if ammonia gas was given off.

How could she know if ammonia gas was

produced?
1 KU

C9
The grid shows the names of some common ionic compounds.

‘02

	A
	
	B
	
	C
	

	ammonium chloride
	calcium carbonate
	potassium chloride

	D
	
	E
	
	F
	

	calcium sulphate
	magnesium sulphate
	sodium carbonate



a)
Identify the two compounds which could be used as fertilisers.
1 KU


b)
Identify the two compounds which are bases.  (Topic 8)
1 KU

C10
Titanium compounds have many uses.

’02
a)
i)
Warships can produce a smokescreen by reacting titanium(IV) chloride with water:




TiCl4(l)   +   H2O(l)   (   TiO2(s)   +   HCl(g)




Rewrite and balance this equation.
1 KU

ii)
Titanium(IV) chloride is a liquid at room temperature.  What type of bonding




does this suggest is present in titanium chloride?
1 PS


b)
Titanium(IV) oxide (TiO2) is used as a white pigment in paint.  Calculate the percentage by mass of titanium in TiO2.  (Relative atomic mass of titanium = 48)  Show your working clearly.
2 KU


C11
The flow chart shows some processes which take place in an industrial chemical complex.
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a)
Air and water are used as raw materials because they contain the elements needed to make ammonia.  Suggest one other reason why they are used as raw materials.
1 PS



b)
Which reactant for the ammonia plant must be produced in the reaction between North Sea gas and water?
1 PS
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c)
Name the salt formed in the fertiliser plant.
1 PS

d) The graph shows the different percentage yields of ammonia which can be obtained under different conditions in the ammonia plant.

i)
What is the relationship between the percentage yield of ammonia and the temperature at constant pressure.
1PS

ii)
Explain why all of the nitrogen and hydrogen are not converted to ammonia.
1 KU

C12
Nitrogen forms many useful compounds.

‘01

	Compound
	Formula

	Y
	(NH4)3PO4

	potassium nitrate
	KNO3

	urea
	CO(NH2)2



a)
I)
Name compound Y.
1 KU



ii)
Compound Y can be used as a fertiliser.  Why are fertilisers added to the soil?
1 KU


b)
Which acid is used to make potassium nitrate?
1 KU

c) Urea can be used to make a thermosetting polymer.

i)
What is meant by the term ‘thermosetting’? (Topic 13)
1 KU

ii)
Calculate the percentage mass of nitrogen in urea.  Show your working clearly.
2 KU

C13
a)
Ammonia is made industrially by the Haber process.  Name the catalyst used to make 

’01

ammonia.
1 KU


b)
Name two compounds, which can react together to produce ammonia in the laboratory.
1 KU


c)
The atoms in an ammonia molecule are held together by covalent bonds.  A covalent bond is a shared pair of electrons.  Explain how this holds the atoms together.   (Topic 4)
1 KU

C14
The percentage of oxygen in the air can be determined by reacting the oxygen with copper.

’00
The air is passed backwards and forwards over the heated copper.
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a)
Calculate the percentage of oxygen in the sample of air.  Show your working clearly.
1 PS 





b)
Suggest a reason why the air is passed backwards and forwards over the heated copper.
1 PS





c)
Suggest a reason why carbon cannot be used in place of the copper.
1 PS

C15
a)
Name the industrial process used to manufacture ammonia.
1 KU

’00
b)
The reaction to produce ammonia is carried out at temperatures between 380(C and 450(C.  why are higher temperatures not used?


1 KU

c) [image: image73.png]


The graph shows the relationship between the growth of the human population and the amount of ammonia produced by industry.  Why has the increase in world population led to an increase in ammonia production?
1 PS

FOOD AND POLYMERS (TOPIC 15)
G1
The grid contains the names of some chemical processes.

‘02

	A
	
	B
	
	C
	

	
	respiration
	
	photosynthesis
	
	distillation

	D
	
	E
	
	F
	

	
	electroplating
	
	galvanising
	
	cracking



a)
Identify the process that uses light energy.
1 KU


b)
Identify the process that can be used to separate alcohol and water.
1 KU


c)
Identify the two processes that provide protection against corrosion.  (Topic 12)
1 KU

G2
Alcoholic drinks contain different percentages of alcohol.

‘02
Beers contain 5% but some ciders are stronger at 7.5%.  Red wine contains 12%, but fortified wines contain 18%.  Whisky is much stronger at 40% alcohol.


a)
Present the above information in a table with suitable headings.
2 PS

b) All alcoholic drinks are made using the same process:
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Suggest a reason why the Benedict’s solution did not turn
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i)
What type of substance, found in yeast, acts as a catalyst for the reaction?
1 KU


ii)
What is the correct chemical name for the alcohol found in alcoholic drinks?
1 KU

iii)
State the test for carbon dioxide.
1 KU

G3
Various reagents can be used to identify substances.

‘01

	A
	Benedict’s solution
	
	a)  Identify the reagent used to test for starch.
	1 KU

	B
	bromine solution
	
	b)  Identify the reagent used to test for glucose
	1 KU

	C
	ferroxyl indicator
	
	c)  Identify the reagent used to test for an unsaturated
	

	D
	iodine solution
	
	     hydrocarbon.
	1 KU

	E
	lime water
	
	
	


G4
Jack and Iona measured the pH of some fizzy drinks.

‘00

	Drink
	pH

	Just Fizz
	5

	Fizz Alive
	3

	Jupiter
	4



a)
Describe how you would use Universal Indicator or pH paper to measure the pH of fizzy drinks.  (Topic 8)
1 PS


b)
The more acidic the drink the more likely it is to increase tooth decay.  Name the fizzy drink which would be most likely to increase tooth decay. (Topic 8)
1 PS

c) Some fizzy drinks also contain a sugar called fructose.

i)
Suggest why fructose is added to some fizzy drinks.
1 PS

ii)
Fructose is a carbohydrate.  Name the three elements present in fructose.
1 KU

d) Teeth which have decayed can be repaired with dental fillings.  Dental fillings are made by mixing powdered metals with liquid mercury to make dental amalgam.  The powdered metals used are silver (70%), tin (26%), copper (3%) and zinc (1%).

i)
What name is given to a mixture of metals like dental amalgam?
1 KU

ii)
Draw a bar graph to show the percentages of the powdered metals in the amalgam.  (10cm x 10cm graph paper)
2 PS

C5
a)
Ailsa carried out the experiment shown 
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i)
What type of chemical reaction takes place when starch is heated with hydrochloirc acid?
1 KU





ii)
Ailsa said that the starch had turned into glucose.  Name another sugar which turns Benedict’s solution red/orange.
1 KU





iii)
Ailsa repeated her experiment using amylase solution instead of hydrochloric acid.  Suggest a reason why the Benedict’s solution did not turn red/orange.
1 PS


b)
Write the molecular formula for glucose.
1 KU

C6
Fermentation is used to produce alcohol from sugars like glucose.

‘02
a)
Name the gas produced during the fermentation of glucose.
1 KU


b)
Why does fermentation stop when the alcohol concentration reaches approximately 15%?
1 KU

C7
The equations represent chemical reactions involving carbohydrates.

‘01

	A
	carbon dioxide  +  water  (  glucose  + oxygen

	B
	glucose  (  starch  +  water

	C
	starch  +  water  (  glucose

	D
	glucose  (  ethanol  +  carbon dioxide

	E
	glucose  +  oxygen  (  carbon dioxide  +  water



a)
Identify the reaction which is catalysed by enzymes in yeast.
1 PS


b)
Identify the hydrolysis reaction.
1 KU


c)
Identify the reaction which takes place in animals during respiration.
1 KU

C8
Carbohydrates are formed in plants.

‘00

	A
	glucose
	
	a)  Identify the two carbohydrates with the formula C12H22O11.
	1 KU

	B
	maltose
	
	b)  Identify the carbohydrate which does not react with either iodine solution or Benedict’s solution.
	1 KU

	C
	sucrose
	
	
	

	D
	starch
	
	
	

	E
	fructose
	
	
	


C9
There are different types of chemical reaction.

’00


	A
	
	B
	
	C
	

	
	displacement
	
	hydrolysis
	
	fermentation

	D
	
	E
	
	F
	

	
	condensation
	
	addition
	
	redox



a)
Identify the type of reaction that occurs when glucose molecules join to form starch.
1 KU

b) Identify the type(s) of reaction represented by the following equation.




Fe(s)   +   Cu2+SO42-(aq)   (   Cu(s)   +  Fe 2+SO42-(aq)
2 PS

C10
Visking tubing can be used to model the gut wall.


’00



a)
Describe how you would show that starch molecules are too large to pass through the visking tubing.
1 PS

b) During digestion starch is hydrolysed by amylase. 

i)
What is meant by ‘hydrolysed’?

1 KU

ii)
Using all the chemicals and apparatus,  describe the experiment you would carry out to show that hydrolysed starch can pass through the visking tubing.  (Diagram useful)  You may use other apparatus if required.
2 PS

C11
a)
Yeast can be used to convert carbohydrates to ethanol.  What name is given to this 

’00

process?
1 KU

b) Ethanol is the second member of the alkanol family.  The combustion of an alkanol releases heat energy.

	Name of alkanol
	Heat released when one mole of alkanol is burned (kJ)
	
	i)  Make a general statement linking the amount of heat released and the number of carbon atoms in the alkanol molecule
	1 PS

	methanol
	726
	
	ii)  Predict the amount of heat released, when one mole of pentanol burns.    ____________ kJ
	

	ethanol
	1367
	
	
	

	propanol
	2017
	
	
	1 PS

	butanol
	2665
	
	
	


Identify the two hydrocarbons which can be used to make plastics.


Identify butene.
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