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SECTION A

1. (a) The table gives the names of some compounds. Place ticks (v') in the table to show
the type of bonding in each compound and whether it is soluble or insoluble in water.
Each row should have two ticks. Some ticks have already been done for you.

Name of Tonic Covalent Insoluble in Soluble in
compound bonding bonding water water

ammonia

methane v

poly(ethene) v

sodium
chloride

sodium
hydroxide

C))
(b) All the substances listed are very useful.

(1) Give one use of poly(ethene).

(i1)) Name two products that are made using sodium hydroxide.
ProOAUCE T oottt sttt s

PrOUCTE 2 oo e et e e e e e e e e e e ee e e e e e e e e e e raaaeaeaaaaes

(Total 7 marks) T
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2.

This question is about chlorine.

(a)

(c)

(d)

Give the name of a substance that reacts with hydrochloric acid to produce chlorine
gas.

(1)
Describe the test for chlorine.
TEST ettt ettt et
RESULL <.ttt ettt e sttt e et e e bt e et eneeeateas
(2)
Chlorine gas reacts with iron to form a solid.
(1) Give the name of this solid.

(i) When this solid is dissolved in water a yellow solution is formed. State what you
see when sodium hydroxide solution is added to this yellow solution.

When chlorine gas is bubbled through colourless potassium iodide solution a brown
solution is formed.

(1) Name the substance that makes the solution brown.

(i1)) What does this reaction show about the reactivity of chlorine compared with that
of iodine?

(Total 7 marks)
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3. This question is about two covalently bonded compounds.
(a) The dot and cross diagram shows the covalent bonding in a hydrogen chloride
molecule.
What is a covalent bond?
(1
(b) Use words from the box to complete the sentences about hydrogen chloride.
Each word may be used once, more than once or not at all.
giant high ions low
molecules simple strong weak
Hydrogen chloride has a ........cccoooevveiiiennennns molecular structure. There are
................................... forces between the ...........ccceceeuvvvveeen........ Because of this,
hydrogen chloride has a ............cccocceviiinnee. boiling point.
Q)]
(c) (1) Use the Periodic Table to help you complete the diagrams to show the electronic
configuration of hydrogen and of oxygen.
0]

6 T 0 0 0O
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(i1) Draw a dot and cross diagram to show the covalent bonding in a water molecule.

2
(ii1) State the shape of a water molecule.

(Total 10 marks)
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4. The table gives the electronic configuration of three different atoms.

Atom Electronic
configuration
fluorine 2.7
magnesium 2.8.2
sodium 2.8.1

(a) Describe the electron transfers that take place when magnesium reacts with fluorine
to make the ionic compound magnesium fluoride, MgF,. You may use diagrams to
help your answer.

(b) In this reaction both oxidation and reduction have occurred. State which element has
been oxidised, giving a reason.

2
(c) (1) Give the symbols of the ions formed by sodium and fluorine.
Oy
(i1) Give the formula of sodium fluoride.
1)

(d) A flame test is carried out on separate samples of magnesium fluoride and sodium
fluoride.
The magnesium fluoride does not colour the flame.
What colour do you see when the sodium fluoride is tested?

(Total 8 marks)
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5. The table gives the colours of some indicators at different pH values.
H
Indicator P
1 3 5 7 9 11 13
litmus <——red —>| purple |[<«<———blue——>
phenolphthalein |- colourless > | <— pink —>
methyl orange |<——red —>|= yellow >
(@) (1) Use the table to find the pH of a solution in which litmus is red and methyl
orange is yellow.
(1
(i) Litmus is purple in sodium chloride solution. What colour is phenolphthalein in
sodium chloride solution?
(1)
(b) A student was investigating the neutralisation of aqueous ammonia using
hydrochloric acid.
She placed 25 cm® of aqueous ammonia in a conical flask and added a few drops of
litmus.
She then slowly added hydrochloric acid to the mixture in the flask.
The indicator turned purple after she had added 15 cm® of hydrochloric acid.
The word equation for the reaction is
ammonia + hydrochloric acid — ammonium chloride
(1) Write a chemical equation for the reaction of ammonia with hydrochloric acid.
0]
J
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(i1) Describe a chemical test to show that the solution obtained contains ammonium
ions. Give the result of the test.
3
(ii1) The student used the same original solutions of aqueous ammonia and
hydrochloric acid to make a pure sample of ammonium chloride crystals.
Describe how she could do this.
(&)
(c) (1) Lead(II) chloride is insoluble. Name two solutions that react together to make
lead(IT) chloride.
FArst SOTULION ...ueiiiiiiiieii e e
SeCONd SOIULION ..coiiiiiiiiiiiieeeee et
2
(i1)) Write a word equation for this reaction.
(1) Q5
(Total 13 marks) I
TOTAL FOR SECTION A: 45 MARKS
J
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SECTION B
6. In an experiment a student left some solid sodium chloride in a beaker of water for several
days. The diagrams show the beaker at the start and end of the experiment.
start end
(a) Write the formulae, with state symbols, of the two substances in the beaker at the start
of the experiment.
(2)
(b) At the end of the experiment the student took a sample of the solution from near the
top of the water.
He tested it for the presence of chloride ions. The test was positive.
(1) Name the two substances the student added to test for the presence of chloride
ions.
2
(i1) Describe the observation made in the test.
(1
(i11)) Name the process by which the chloride ions moved through the water to near
the top of the water.
(1)
12
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(c) Sea water contains dissolved sodium chloride. The following pieces of laboratory
apparatus can be used to make drinking water from sea water.
_L o U
(i) Draw a labelled diagram to show how these pieces of apparatus can be
assembled to do this.
3)
(i1) Name the technique used in this process.
1) Q6
(Total 10 marks) I |
J
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7. This question is about the transition metal copper and some of its compounds.
(a) Describe the structure of copper metal and explain why it is a good conductor of
electricity.
(b) The sequence shows reactions involving copper compounds.
CuCO; 1y cuo X2, CcyNOsy), 225 cu(OH), %5 complex ion
(1) State the colour of:
copper(Il) CarboNate .........cccveieiiiiiiiece e
COPPET(IL) OXIAC ..evieneiieiiieiieeieeie ettt ettt ettt e be e s e e e saaeebaesaaeenseennnas
0]
(i1) In step 1, copper(Il) carbonate decomposes on heating.
Write a chemical equation for this reaction.
(ii1) Describe a test for the gas produced in step 1.
TEST ettt ettt et ettt
RESUIL .ttt ettt st
(2)

14 T 0 0 0 O 0
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(iv) State the reagent used in step 2, and the type of reaction occurring.
REAZENT ..o et e e
TYPE OF TRACLION ...eutiiiiieiie ettt ettt ettt et eeaeeas
(2)
(v) Both aqueous sodium hydroxide and aqueous ammonia can be used as reagents
in step 3.
Describe one observation in step 3 that could be made if either reagent were
used.
(1)
(vi) Excess aqueous ammonia is used as the reagent in step 4.
What is the colour of the solution formed?
1)
(vii) Give the formula of the complex ion formed in step 4.
(1)
(c) Give the name and formula of another oxide of copper that is not shown in (b).
INGITIE .ottt ettt et e et e sttt e ettt ettt e et s
FOTTNULA ...ttt et st eaees
2 Q7
(Total 15 marks) I |
J
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8. The conversion of ethane to ethene is an endothermic reaction.

C,He(g) — CHu(g) + Ha(g)

(a) State one use of each product formed in the reaction.

C2H4(g) .........................................................................................................................
Hz(g) .............................................................................................................................
)
(b) The reaction can be represented by an energy level diagram.
Complete the diagram by showing the products of the reaction.
energy CyHe(g)
1)

(c) The table shows the values of some average bond dissociation energies.

Bond C—C | C=C | C—H | H-H
Dissociation energy (kJ/mol) 348 612 412 436

(1) Ethane and hydrogen contain only single bonds. Ethene contains both single and
double bonds.

Draw a displayed formula for each of the molecules ethane and ethene in the
equation.

ethane ethene hydrogen

- + H—H

2)

Leave\
blank
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(i1) Use your displayed formulae and the information in the table to calculate the
energy change occurring during the conversion of ethane to ethene and
hydrogen.
(©))
(d) At room temperature the conversion of ethane to ethene is very slow.
State two changes in the conditions that would increase the rate of this reaction.
SRS SSRP
2 ettt ettt e h e te et e eh e et e a e e bt et e et e bt e bt e at e bt e teeateebe et e ent e be e teeatenseeteenean
2
(e) The equation represents a reaction of ethene used in industry.
2C,Hy(g) + Oy(g) = 2(CH,),0(g) AH = -214 kJ/mol
(i) What do the symbols = and AH represent?
AH ottt bttt ettt et e ent ettt e aeenteenteeaeen
2
(i1) The reaction is carried out at a pressure of 2 atm and a temperature of 300 °C.
Predict what would happen to the amount of product formed at equilibrium if
these conditions were changed as follows:
Pressure 1NCreased ........c.oooiiiiiiiiiiiieiee e
Temperature INCIEASEA .......cc.eeeiciiieeiieeiiie et eee et e e et e et e e eae e e sreeesaseeenareeas
2 Q8
(Total 14 marks) | I )
J

Turn over

A 0 0 0 0 .
N 2 3 0 5 2 A 01 7 2 4



~
Leave

blank
9. The flowchart shows how crude oil can be converted into some organic compounds.
crqde refinery cthene
oil gases
ethanol
ethanoic ethyl
acid ethanoate
(a) Name the process used to obtain refinery gases from crude oil.
(1)
(b) Name two other fractions produced in this process.
L ettt ettt e bttt e et e ettt e eae e beesae st e beenteese e teenteeseeseentenneennens
2 ettt ettt ettt et e et et e bt e teeh e e bt e teea e e ae et e ehtete e teeat e bt eateeseeteeatenaeentens
2
J
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(c) Ethene is converted to ethanol by reaction with steam.
State two conditions used in this conversion.
SRR
2 ettt ettt e h e e te ettt et e e a e e bt e teeateate e bt e st e bt et e eateebe e teent e beentesate st enteenean
2
(d) In some countries ethanol is manufactured in a different way from the one shown in
the flowchart.
(1) State the raw material used to manufacture ethanol in this way.
(1)
(i1) Explain why some countries manufacture ethanol in this way.
2
(e) The final product in the flowchart is ethyl ethanoate.
(1) Name the reagent and conditions used in the conversion of ethanoic acid to ethyl
ethanoate.
REAZENT ..ot et e e e e
CONAILIONS ..ottt ettt et sb et st esb e et et esbeeaeeareneeens
2
(i1)) Name the homologous series to which ethyl ethanoate belongs.
(1) Q9
(Total 11 marks) I |
J
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10. This question is about the reactions of the metals calcium, iron and zinc.
(a) Samples of each of the powdered metals were placed in separate beakers of water.
Only calcium reacted immediately.
Describe two observations that could be made during the reaction of calcium with
water. Write a chemical equation for the reaction.
ODSEIVALION 1 ..oiiiiiiiiieieeieet ettt ettt sttt et et esbeebeseeesaeenneas
ODSETVALION 2 ...ttt ettt ettt et e e abeebee et e ebeesabeebeesaeeebeesaeeenne
EQUALION <.eiiiiiiieeeeee e et e et e e e st e e et e e e ae e enbee e nreeen
Q)
(b) A reaction occurred when powdered zinc was heated in steam.
Name the zinc compound formed. Write a chemical equation for the reaction.
Name of COMPOUNA .....oieiiiiiieiieie ettt ettt e e b b e eaeenseeennes
EQUALION ..eiiiiiiiiceece ettt et e et e e et e e e ab e e ebaeeenbaeenreeenareeens
(2)
(¢) Some powdered zinc was added to a solution of iron(Il) sulphate.
(i) Write an ionic equation to show the reaction that occurs.
(i1) State the type of reaction occurring.
(d) Iron rusts slowly in the presence of water.
Name one other substance that must be present for iron to rust.

TR 0 0 0 OO
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(e) Galvanising is one method used to prevent iron from rusting.
(1) Describe how a sheet of iron is galvanised.
1)
(i) A sheet of galvanised iron was scratched and left in the rain. The exposed iron
did not rust. Explain why.
2 | Ql0

(Total 11 marks) | I )
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11. One reaction that occurs in the blast furnace during the extraction of iron is the reaction
between iron(IIl) oxide and carbon.
Fe,0O; + 3C — 2Fe + 3CO
(a) Calculate the relative formula mass of iron(Ill) oxide, using information from the
Periodic Table.
(1
(b) 320 kg of iron(IIl) oxide were added to the blast furnace.
(1) Calculate the amount, in moles, of iron(IIl) oxide added.
0]
(i) Calculate the maximum amount, in moles, of iron formed from this amount of
iron(III) oxide.
2
(ii1) Calculate the maximum mass, in kilograms, of iron formed from this amount of
iron(III) oxide.
2
J

U 0 0 0 O
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(c) Most of the carbon monoxide formed in the reaction in (b) is converted to carbon
dioxide before it leaves the blast furnace.

(1) Explain how carbon monoxide acts as a poison.

(i) During one period in the operation of the blast furnace, the amount of carbon
dioxide released was 5000 moles.

Calculate the volume, in dm?, that this amount of carbon dioxide would occupy
at room temperature and pressure (rtp).

(The molar volume of a gas is 24 dm?® at rtp.)

(d) Write the chemical equation for the reaction in which iron(IIl) oxide is reduced by
carbon monoxide.

(e) (i) Limestone is added to the blast furnace to remove impurities. State the main
impurity removed.

(i1) Write two chemical equations to show how limestone removes this impurity.
EQUALION 1 oottt ettt et st ebe e e e naeenneas

EQUAtION 2 ..ot e ettt e e e e e e eaaaeenree s

(Total 14 marks)
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