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1 (a) Choose from the list of metals below to answer the following questions.

aluminium
barium
calcium
iron
lithium
silver

Each metal can be used once, more than once or not at all.

(i) Which metal has an atom with three electrons in its outer electron shell?

.............................................................................................................................. [1]
(ii) Which two metals are in the same Period of the Periodic Table?
.......................................................... = 0 o PR I I
(iii) Which metal has an atom with three protons in its nucleus?
.............................................................................................................................. [1]
(iv) Which metal has a nitrate which is used to test for halide ions?
.............................................................................................................................. [1]
(v) Which metal is used in food containers because of its resistance to corrosion?
.............................................................................................................................. [1]
(b) Describe two chemical properties of iron.
o < . S S SRS
Y . S, RS [2]
(c) Describe briefly how iron from the blast furnace is made into steel.
..................................................................................................................................... [2]

[Total: 9]
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2 Heliumis in Group 0 of the Periodic Table. Exa;%er’s

Use
(a) Describe the structure of a helium atom. Use your Periodic Table to help you.

In your answer, include

e the type and number of subatomic particles present,
e the position of these particles in the atom,
e the relative charges on the particles.

(c) Some elements in Group 0 can form compounds with fluorine and oxygen.
The structure of one of these compounds is shown below.

O

F || F
\ /
/Xe\

F F

Calculate the relative molecular mass of this compound.
Use your Periodic Table to help you.
You must show all your working.

[2]
(d) Fluorine is a diatomic molecule. It melts at —220°C and boils at —188°C.
(i) Whatis the physical state of fluorine
= Lo To] g (=T 0 ] 01T = L

A —200°C? ovoeeeeeeeeeeeeeee et e e e e ee e s r e, 2]

(ii) What is meant by the term diatomic?

[Total: 11]
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3 This question is about calcium and some calcium compounds.

(@) Calcium is in Group Il of the Periodic Table.
Complete the diagram below to show the electronic structure of calcium.

[2]

(b) Calcium reacts with hydrochloric acid to form a salt with the formula CaClL,.
State the name of this salt.

(c) Calcium carbonate reacts with hydrochloric acid.
The course of this reaction can be followed by measuring the volume of carbon dioxide
given off at various time intervals.
The graph below shows the results obtained from an experiment using 0.15 g of calcium
carbonate in small pieces.

~

~N

0 50 100 150 200 250 300 350 400

time/seconds

Downl casledxiieo mnechukesodd caza.com
© UCLES 2013 0620/23/0/N/13

For
Examiner’s
Use



Downloaded fromg eduresourceza.com

For
Examiner’s
Use

(i) What volume of gas is given off in the first 75 seconds of the reaction?

(ii) On the grid opposite, sketch the line you would expect for the same reaction using
large pieces of calcium carbonate. Assume that the mass of the calcium carbonate
and all other conditions remain the same. [2]
(iii) What would happen to the rate of this reaction if:

the temperature is increased,

(d) When calcium carbonate is heated at high temperatures, calcium oxide and carbon
dioxide are formed.

(i) Which one of the following words best describes this reaction?
Put a ring around the correct answer.

combustion decomposition exothermic reduction
[1]
(ii) Describe a test for carbon dioxide.
(5T PP P PP PRPR PR
=S ] L SRR [2]
(e) Calcium oxide can be used to neutralise acidic industrial waste.
(i) Complete the word equation for the reaction of calcium oxide with nitric acid.
calcium oxide + nitricacid — ........cccceeeeiiinns o
........................ [2]
(ii) State one other use of calcium oxide.
.............................................................................................................................. [1]
(iii) When calcium oxide reacts with water, heat is given off.
State the name given to a chemical reaction which gives off heat.
.............................................................................................................................. [1]

[Total: 15]

Downl casledxiieo mnechukesodd caza.com
© UCLES 2013 0620/23/0/N/13 [Turn over



Downloaded frorg eduresourceza.com

4 The diagram shows how a liquid alkane can be cracked in a school laboratory to form a Exa;‘?;er,s
mixture of gaseous and liquid hydrocarbons. Use

catalyst
(aluminium oxide granules)

liquid alkane
(absorbed in mineral wool)

water
(@) What piece of apparatus is missing from the diagram?
..................................................................................................................................... [1]
(b) On the diagram above, put an X to show where the gas is collected. [1]
(c) What is the purpose of the catalyst?
..................................................................................................................................... [1]

(d) Complete the equation to show the cracking of dodecane, C,,H,,, to form octane and
one other substance.

[1]
(e) Cracking produces a mixture of shorter-chain alkanes and alkenes.

(i) Describe what you would observe when a few drops of bromine water are added to
an alkene.
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(ii) Which one of the following compounds, A, B, C or D, is formed when bromine water Exa;%er’s
reacts with ethene? Use
A B C D
T i T T
(|3=C|) H—C|3—(|3—H H—C|3—C|3—H Br—C—C—Br
Br Br H H OH OH Br Br
.............................................................................................................................. [1]

(iii) Poly(ethene) is made by combining ethene monomers.
Which one of the following describes this reaction?
Tick one box.

decomposition

neutralisation

oxidation

polymerisation [1]

(f) Many alkanes found in petrol are branched hydrocarbons.
One example is shown below.

|

H—C—H

Ly
H—C—C—C—C—C—H

| ‘ ]
. H H H
H—(|3—H

H

.............................................................................................................................. [1]
(ii) What is meant by the term hydrocarbon?
.............................................................................................................................. [1]
(g) State the name of the two products formed when a hydrocarbon burns in excess air.
............................................................. and . 2]
[Total: 11]
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5 Ethanol can be made by fermentation.

(a)

(b)

(c)

(d)

(e)

U-shaped tube
containing water

_____ fermentation

___________ | — mixture

Apart from yeast, what other substances are present in the reaction mixture?
Tick two boxes.

copper sulfate

ethene

sugar

methane

water [2]

What method is used to separate ethanol from the rest of the reaction mixture?

..................................................................................................................................... [1]
Complete the structure of ethanol.
1]
CIAE

Ethanol belongs to the alcohol homologous series.
Which one of the following compounds also belongs to the alcohol homologous series?
Put a ring around the correct answer.

butene hexane ethanoic acid octanol

[1]

Describe one other way, apart from fermentation, by which ethanol can be made on an
industrial scale. Include the necessary reaction conditions in your answer.

[Total: 8]
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6 (a) When hydrated copper(II) sulfate is heated, the following reaction occurs:

CuSO0,.5H,0(s) = CuSO,(s) + 5H,0(1)
hydrated copper(Il) sulfate anhydrous copper(ll) sulfate

(i) What does the sign = mean?

(iii) Copper(Il) sulfate is a salt.
Sodium chloride is also a salt. Solid sodium chloride does not conduct electricity.
Suggest two things you could do to make solid sodium chloride conduct electricity.

S .. ¥ 2]

(b) Copper ore contains copper, iron and sulfur.
Copper is extracted by heating copper ore with sand and oxygen.

(i) In the first stage of this process, the copper ore is heated in a furnace.
Aliquid mixture containing copper sulfide and iron sulfide is formed. The sand reacts
with the impurities to form a slag.

waste gases

f

~+— oxygen
Slag\ _>s|ag iy
\ y .
mixture of o o L mixture out
copper sulfide — - - - s e

+ iron sulfide

What information in the diagram above suggests that the slag is less dense than the
mixture of copper and iron sulfides.

Downl casledxiieo mnechukesodd caza.com

For
Examiner’s
Use

© UCLES 2013 0620/23/0/N/13 [Turn over



Downloaded frogp eduresourceza.com

For
Examiner’s
Use

(ii) In a later stage, copper sulfide is reacted with more oxygen.
Cu,S + O, » 2Cu + SO,

How does this equation show that the sulfur in copper sulfide gets oxidised?

.............................................................................................................................. [1]
(iii) Copper is purified by electrolysis using copper electrodes.
A
+ / -
)
| [
B C
D
Which letter, A, B, C or D, in the diagram above represents
LTS Y 07= 1 1{ o Yo [ R
the lECIIOIYIE? ..ot e s e e e e e s aeeeeeeeneeeees [2]

[Total: 9]
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7 The graph below shows how the temperature rises with time when a solid, P, is heated Exa;(l)'/,;er’s

steadily and changes to a liquid and then to a gas. Use

200

180

AN

AN

160 F

140 /

AN
A

120

100

80

temperature/°C

60

40 /

20

0 20 40 60

time /seconds

(a) Use the information on the graph to deduce
the MeltiNg POINE OF P, oottt e e e e e e e e e e e e
the state Of P at 160 °C. ..ot e e e e e e eeeeeeeeeeeeeeeeees [2]

(b) Explain what happens to the arrangement and motion of the particles when a solid
changes to a liquid.

arrangement

70 1 o PP [2]
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(c) A student placed a purple crystal in a flask of organic solvent.
After 10 minutes, the crystal had completely disappeared and a dense purple colour was
observed at the bottom of the flask.
After 2 hours, the purple colour had spread throughout the solvent.

A ¥ %

organic
solvent

crystal after 10 minutes after 2 hours
at start

Use the kinetic particle theory to explain these observations.

[Total: 7]
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8 (a) State two differences between a mixture and a compound. Examiner’s
Use

(b) Plant ash is a mixture of large insoluble particles and salts which are soluble in water.

In parts of Africa, salts are traditionally obtained from plant ash.
Water is added to the plant ash.
The apparatus shown below is then used to remove the insoluble particles.

plant ash
and water strips of banana leaf

with holes in them

clay bowl

holes in
clay bowl

clay pot

Explain how this apparatus separates the salts from the insoluble particles.
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(c) The composition and solubility of some salts found in the ash from the papyrus plant are Exa;‘?;er,s
shown in the table below. Use
salt i_on present mass of salt per soll_JbiIity of salt
in the salt 100g of ash/g ing/dm?
magnesium sulfate Mg? and SO,* 5 220
potassium carbonate K* and CO,* 10 1120
potassium chloride K* and CI- 18 359
potassium sulfate 4 122
sodium carbonate Na* and CO,* 12 70
sodium chloride Na* and Cl~ 40 359

(i) Which salt in the table has the lowest solubility in g/dm3?

.............................................................................................................................. [1]
(ii) Which negatively-charged ion is present in the highest amount in the ash?

.............................................................................................................................. [1]
(iii) Write the symbols for the two ions present in potassium sulfate.

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

(d) Sodium chloride reacts with lead(1I) nitrate to form sodium nitrate and lead(II) chloride.
Complete the symbol equation for this reaction.

....... NaCl + Pb(NO,), - 2NaNO, + PbCl,

[1]

(e) Complete the following sentence about the formation of chloride ions.
Chloride ions are formed when chlorine atoms gain ...........ccccccov. . [1]
[Total: 10]

Downl casledxiieo mnechukesodd caza.com
© UCLES 2013 0620/23/0/N/13



Downloaded from ggluresourceza.com

BLANK PAGE

Downl casledxiieo mnechukesodd caza.com
© UCLES 2013 0620/23/0/N/13



Downloaded from ggluresourceza.com

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

€0l 20l Lol 0ol 66 86 16 96 $6 6 €6 26 16 06 J1aquinu (d1woye) uojold = q q
wnjouaime] wnijaqoN [ ITXETETLIVETY) wniwue 4 wnuLisuly wniuioyien wni@yieg wnuny wnouawy wnjuoynid wniumdan wniuein wnjunoejold wnuoyy
n OoN PN wy s3 10 ig wo wy nd dN n ed uL loquiAs aiwole = X X Koy
8ee cee SSBUW OIWO). SAle[el = & e
VL 0L 69 89 19 99 S9 9 €9 29 19 09 65 8G
wnpen WNIQIBPA wninyL wniquy wniwoH wnisosdsAg wnigal wnjuljopes wnidoing wnuewes wr I 1 1 d wnuan
S8l8s ploundyY €01-06 1
n aA wy 13 oH ka aL ) n3 ws wd PN id o} SoUBS PIOUELIUET |J-00
SLL €Ll 691 191 Sol 9l 651 151 cst 0S1L vyl 341 ovlL : : Y 1L *
1 68 88 18
wniunoy wnipey wniouely
v ey 44
Lee 144
98 S8 8 €8 c8 18 08 6L 8L LL 9L SL 1z €L cL | * JAS] 95 SS
uopey aunejsy wniuojog yinwsig pea wnyjey L Kanossy pIoD wnunelq wnipuy wniwsQ wniuayy uaysbuny wnjejuey wniuey wnueyue wnueg wnisee)
uy w od g dqd 11 6H ny id 11 SO oy M el H e ed E20)
60C 102 02 102 161 S61 6L 06l 98l 8l 18l 8.1 6EL LEL eel
s €5 [4°] 3] 0s 54 8y Ly o Sy 144 124 44 34 oy 6€ 8¢ A
uouax 8ulpo| wnunjaL Auownuy urp wnipu| wniwpe) FENNITS] wnipejed wnipoyy wnjuayiny wnpauyos] wnuapgAjop wniqoiN wnuooJz WNURA wnjpuons wnipigny
X I ol as us ur PO By Pd U ny oL O qN 1z A 1S qd
lel Lcl 8cl (447 6L Sl 433 801 901 €0l 1oL 96 €6 16 68 88 S8
9€ ge e €e [43 33 0€ 62 8¢ Le 9C gc e €C 144 74 0c 6l
uoydAy aujwolg wnjusjes ouesIy wnjuewsiss wnijles oulz Jeddog 19%0IN 1eq00 uou| ssauebuepy wnjwoiyy wnipeuep wnjuey] wnipueog wnpey wnissejod
M 19 °s sY 29 eo uz no IN ) o4 Un 190 A 1L B ed |
8 08 6L 7 €L 0L g9 9 69 69 98 o] as 3] 14 14 oy 6€
8l Ll 9l Sl 142 €l cl L
uoBly auuolyy anjng snioydsoud uoolis wniuwny wnisaubepy wnipog
v 19 S d IS v BN EN
oy g'ge [43 1€ 8¢ L2 e €C
ol 6 8 L 9 S 14 €
uoaN auuon|4 uabAxQ uaboniN uoqien uoisog wnifieg wniyin
SN 4 o N o) d °g n
0z 6l 9l vl cl 1% 6 L
4 l
wniiaH uaboiphH
oH H
14 3
0 i oa [ oA Al I I _
dnoug

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

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included the

publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of

Cambridge Local Examinations SyndicaB(UCLES) which is itself g.department of the University of Cambridge.
OWN | Catle6aiED dneehur s (id iR Za.com

© UCLES 2013

0620/23/0/N/13



