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1 Use your copy of the Periodic Table to help you answer these questions.
(a) Predict the formula of each of the following compounds.

(1) @luminuM FIUOFIAE ... e e e

(I])  @ISENIC OXIAE ...uiiiiiiiiiiiiiiiiie ettt e e e e e et e e e e e e e e e e e e e e eeeeeeeeeaeeeaeeeeeeeaaaeees

(iii)  SIHlICON DrOMIAE ...t e e

(b) Deduce the formula of each of the following ions.

) I o] 1 X1 o] o LR [1]
T T o= 14100 PP PPPRTPR [1]
CLL) I =T o310 o PP PPPPRP [1]

(c) Draw a diagram showing the arrangement of the valency electrons in one molecule of the
covalent compound carbon dioxide.

Use x to represent an electron from a carbon atom.
Use o to represent an electron from an oxygen atom.

[3]

[Total: 9]
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2 This question is concerned with the following oxides.

aluminum oxide
carbon monoxide
copper(Il) oxide
silicon(IV) oxide
sodium oxide

sulfur dioxide

zinc oxide

Choose one oxide from the above list to match each of the following descriptions. An oxide may be
used once, more than once or not at all.

(@) This oxide does not react with acid or alkali. ............cccccceiiuuiiiiii s [1
(b) This oxide reacts with water to give a strong alkali solution. .............ccccvviiiiiiiiiiiiiiiiiiiieeeee, [1]
(c) This oxide is used @s @ blEACN. .......cccoiiiiiii 11
(d) This oxide is @amMPROEIIC. ..ot nn e e [1]
(e) This oxide has a giant covalent StrUCTUIE. ..........ccccociiiiiiiii s [1
(f) This oxide is soluble in water and it iS @CIdIC. ..........oeeiiiiiiiiiiiii e [1

[Total: 6]
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3 Quicklime, which is calcium oxide, is made by heating limestone in a furnace.
CaCO,(s) == Cal(s) + COL(9)
The reaction does not come to equilibrium.

(@) Suggest why the conversion to calcium oxide is complete.

(b) Calcium hydroxide, slaked lime, is made from calcium oxide.

Write an equation for this reaction.

(c) Calculate the maximum mass of calcium oxide which could be made from 12.5 tons of calcium
carbonate. 1 ton =1 x 10°g.

(d) Limestone is used in agriculture to reduce the acidity of soil and for the desulfurization of flue
gases in power stations.

(i) Most crops thrive in soils whose pH is close to 7. Calcium carbonate, which is insoluble
in water, and calcium oxide, which is slightly soluble in water, are both used to reduce the
acidity of soils.

Suggest two advantages of using calcium carbonate for this purpose.

PRSP RTRRPRPI [2]
(ii) Explain the chemistry of desulfurization of flue gases.

[Total: 11]
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4 (a) (i) Coalis a solid fossil fuel.

Name another fossil fuel.

(b) The burning of fossil fuels is largely responsible for the formation of acid rain. Two of the acids
in acid rain are sulfuric acid and nitric acid.

(i) Explain how the combustion of coal can form sulfuric acid.

(i) High temperatures generated by the combustion of fossil fuels can lead to the formation
of nitric acid. Explain.

(iii) Nitric acid contains nitrate ions.

Describe a test for nitrate ions.

(iv) Explain how you could determine which one of two samples of acid rain had the higher
concentration of hydrogen ions.

[Total: 13]
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5 The law of constant composition states that all pure samples of a compound con
elements in the same proportion by weight.

A typical experiment to test this law is to prepare the same compound by different metho
then show that the samples have the same composition.

Methods of making copper(Il) oxide include:
e heating copper carbonate,
e heating copper hydroxide,
e heating copper nitrate,
e heating copper foil in air.
(a) Complete the following equations.
(i) CuCO; — ...cce.e.. o
(i) Cu(OH), —> ..ccoeene o

(i) 2CU(NO.), = occovvveenns + ANO, + oo

(b) Copper oxide can be reduced to copper by heating in hydrogen.

(i) What color change would you observe during the reduction?

© UCLES 2015

[1]
[1]
[2]
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(c) The table below shows the results obtained by reducing the
different methods to copper.

copper(Il) oxide

(i) Complete the table.

source of mass of mass of percentage
copper(Il) oxide | copper(Il) oxide/g copper/g copper/%
CuCQO, 2.37 1.89 79.7
Cu(OH), 2.51 1.99
Cu(NO,), 2.11 1.68
Cuand O, 2.29 1.94

[2]

(i) One of the samples of copper(Il) oxide is impure.

Identify this sample and suggest an explanation why the percentage of copper in this
sample is bigger than in the other three samples.

[Total: 13]
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6 Chemical reactions are always accompanied by an energy change.

(@) Aluminum is extracted by the electrolysis of a molten mixture which contains aluminu

AL,0,. This decomposes to form aluminum at the negative electrode and oxygen at the p
electrode.

(i) Write an ionic equation for the reaction at the negative electrode.

207 —» ... + o
[2]
(iii) Is the reaction exothermic or endothermic? Explain your answer.
....................................................................................................................................... [1]
(b) The cell shown below can be used to determine the order of reactivity of metals.
(V)
=/
magnesium copper
electrode electrode
MgSQO,(aq) CuSO,(aq)
porous barrier
(i) Is the reaction in the cell exothermic or endothermic? Explain your answer.
....................................................................................................................................... [1]

© UCLES 2015



(ii) Explain why the mass of the magnesium electrode decreases and the mass
electrode increases.

(iii) How could you use this cell to determine which is the more reactive metal, magnesium or

manganese?

(c¢) The combustion of propane, C,H,, is exothermic.

Give an equation for the complete combustion of propane.

(d) Photosynthesis is an unusual endothermic reaction.

(i) Where does the energy for photosynthesis come from?

© UCLES 2015
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(a) Alkanes and alkenes are both hydrocarbons.

(i) How does the structure of alkenes differ from the structure of alkanes?

(ii) Is the straight-chain hydrocarbon C,,H,, an alkane or an alkene? Explain your choice.

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

(iii) Describe how you could distinguish between pentane and pentene.
LTS TSP T PP P PP PO PP PUP PP
FESUIt WIth PENTANE ..o e e e e et eeae s
FESUIt WIth PENIENE ..o e e e e e et eaaae s
[3]

(b) Alkenes polymerize to form poly(alkenes).

(i) The alkene 1,1-dichloroethene has the structural formula given below.

Cl H
|
c=cC
|
Cl H

Draw the structural formula of the polymer formed by the polymerization of
1,1-dichloroethene.

[3]

© UCLES 2015



(ii)

(iii)

(iv)

© UCLES 2015

11

The structural formula of a different polymer is given below.

CH, CH,; CH,; CH,

Deduce the structural formula of the monomer used to form this polymer.

[2]
There are two types of polymerization - addition and condensation.
Explain the difference between them.
....................................................................................................................................... [2]
There are two types of condensation polymer.
Give the name of one type of condensation polymer.
....................................................................................................................................... [1]

[Total: 14]



12

"(*d'y4) @inssaid pue ainjesadwa) Wool Je (Wp 4z si seb Aue Jo ajow Suo Jo dWN|OA 8y |

€0l 20l Lot 0ol 66 86 16 96 $6 6 €6 26 16 06 J1eaquinu (d1woye) uojosd = q q
wnjouaime] wnjjaqoN wniAs|apusiy wniwie wnjuielsuig wniuoyed wnijexeg wnuny wnpopswy wnjuonid wnjunydeN wnjuein wnjuioejold wnuoyl
" ON PN wy s3 10 ig wo wy nd dN n ed yL loquifs oiwole = X X Koy
8ee cee SSBUW OIWO). SAle[el = & e
VL 0L 69 89 19 99 S9 9 €9 29 19 09 65 8S
wnpen WNIGIBPA wninyL wniquy wniwoH wnisosdsAg wnigal wnjuljopes wnidoing wnuewes wr I 1 1 d wnuan
S8l8s ploundyY €01-06 1
n aA wy 13 oH Aa aL PO n3 ws wd PN id o} SoUBS PIOUELIUET |J-00
SLL €Ll 691 91 S9l 9L 651 151 cst 0S1L vyl 341 ovlL : : Y 1L *
1 68 88 18
wniunoy wnipey wniouely
v ey 14
Lee 144
98 S8 8 €8 Z8 18 08 6L 8L 1L 9L SL 12 €L L | * JAS] 9§ SS
uopey aunejsy wnuojog yinwsig pea wnyjey L Kinosey pIoD wnunelq wnipuy wniwsQ wniuayy uaysbuny wnjejuey wniuey wnueyue wnueg wnisee)
uy w od g qd 11 BH ny d 11 SO oy M el 3H e ed B2
60C 102 02 102 161 S61 6L 061 98l 8l 18l 8LL 6EL LEL €el
s €5 zs 3] 0s 54 8y Ly o S¥ 144 124 44 34 oy 6€ 8¢ A
uousy auipo| wnunjaL Auownuy uip wnipuj wnjwped JBAIS wnipejied wnipoyy wnuayiny wnpauyoal wnuapaAjop wniqoIN wniuosuz wnumA wnpuons wnipigny
) ¢ I ol as us ur PO By Pd U ny o1 O aqN 1z A 1S qd
Lel Lcl 8cl (447 6l SLl 4733 801 901 €0l 1oL 96 €6 16 68 88 S8
9€ g€ e €e 43 33 0€ 62 8¢ Le 9C 14 e €C 144 74 4 6l
uoydAy aujwolg wnjusjes ouesIy wnjuewiss wnijles oulz Jaddog 19%0IN 11eq00 uol| esauebuepy wnjwoiyy wnipeuep wnjuey wnipueog wnpey wnissejod
M 19 °s svY 29 eo uz no IN M) o4 Un 10 A 1L B ed |
8 08 6L 7 €L 0L g9 9 69 69 98 o] cs 3] 14 14 oy 6€
8l Ll 9l Sl 142 €l cl L
uoBiy auuolyy anjng snioydsoud uoolIs wnuiwn|y wnisaubepy wnipog
v 19 S d IS v Bin EN
oy g'ge [43 1€ 8¢ L2 e €C
oL 6 8 L 9 S 14 €
uoaN aupon|4 uabAxo uaboniN uog.en uolog wnyfieg wniyir
SN 4 o N o) d °g 1
0z 6l 9l vl cl 1% 6 L
14 l
wniiaH uaboiphH
oH H
14 3
0 i oa [ A Al | I _
dnoug

Ssjuawia|3 ayj Jo a|qeL d1poliad ayL
133HS viva

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International

Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after

the live examination series.

© UCLES 2015



