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1 The table below includes information about some of the elements in Period 2.

element carbon nitrogen fluorine neon
symbol C N F Ne
structure macromolecular simple simple single
molecules N, molecules F, atoms Ne
boiling point/°C 4200 -196 -188 —246

(@) Why does neon exist as single atoms but fluorine exists as molecules?

(c) When liquid nitrogen boils the following change occurs.

N,(I) = N,(9)

The boiling point of nitrogen is very low even though the bond between the atoms in a
nitrogen molecule is very strong. Suggest an explanation.

(d) Draw a diagram showing the arrangement of the outer shell (valency) electrons in a
molecule of nitrogen.
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2 Diamond and graphite are different forms of the same element, carbon.
Explain the following in terms of their structure.

(a) Graphite is a soft material which is used as a lubricant.

..................................................................................................................................... [2]
(b) Diamond is a very hard material which is used for drilling and cutting.

..................................................................................................................................... [2]
(c) Graphite is a good conductor of electricity and diamond is a poor conductor

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

[Total: 6]
3 The uses of a substance are determined by its properties.

(a) Plastics are poor conductors of electricity. They are used as insulation for electric cables.
Which other two properties of plastics make them suitable for this purpose?

(b) Chromium is a hard, shiny metal. Suggest two reasons why chromium is used to
electroplate steel.

For
Examiner’s
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(d) Why is copper a suitable material from which to make cooking utensils? Exa;?;er,s
Use
copper
cooking
utensil
food

[Total: 10]

4  The ore of aluminium is bauxite which is impure aluminium oxide. Alumina, pure aluminium
oxide, is obtained from bauxite.
Aluminium is formed at the cathode when a molten mixture of alumina and cryolite, Na,AlF,
is electrolysed.

(@) (i) Name two products formed at the anode in this electrolysis.

(if) All the aluminium formed comes from the alumina not the cryolite.
Suggest two reasons why the electrolyte must contain cryolite.

(iii) The major impurity in bauxite is iron(I11) oxide. Iron(I11) oxide is basic, aluminium
oxide is amphoteric. Explain how aqueous sodium hydroxide can be used to separate
them.
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(b) The purification of bauxite uses large amounts of sodium hydroxide. Exall":n(i);er’s

Use

(i) Describe the chemistry of how sodium hydroxide is made from concentrated aqueous
sodium chloride. The description must include at least one ionic equation.

(i) Making sodium hydroxide from sodium chloride produces two other chemicals.
Name these two chemicals and state one use of each chemical.

(o1 A= g 11 To= 1 PR

[Total: 13]

5 Islay is an island off the west coast of Scotland. The main industry on the island is making
ethanol from barley.

Barley contains the complex carbohydrate, starch. Enzymes catalyse the hydrolysis of starch
to a solution of glucose.

(@) (i) Draw the structure of the starch.
Glucose can be represented by HO—|:|—OH

[2]
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(i) Enzymes can catalyse the hydrolysis of starch. Name another catalyst for this Exa;?;er,s
reaction. Use
.............................................................................................................................. [1]

(iii) Both starch and glucose are carbohydrates. Name the elements found in all
carbohydrates.
.............................................................................................................................. [1]

(b) Yeast cells are added to the aqueous glucose. Fermentation produces a solution
containing up to 10% of ethanol.

(i) Complete the word equation for the fermentation of glucose.

glucose — ...ooooeiiiiiiiiiiii, o

[1]

(ii) Explain why is it necessary to add yeast and suggest why the amount of yeast in the
mixture increases.

(iii) Fermentation is carried out at 35°C. For many reactions a higher temperature would
give a faster reaction. Why is a higher temperature not used in this process?

(c) The organic waste, the residue of the barley and yeast, is disposed of through a pipeline
into the sea. In the future this waste will be converted into biogas by the anaerobic
respiration of bacteria. Biogas, which is mainly methane, will supply most of the island’s
energy.

(i) Anaerobic means in the absence of oxygen. Suggest an explanation why oxygen
must be absent.

(i) The obvious advantage of converting the waste into methane is economic.
Suggest two other advantages.

[Total: 12]
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6 A length of magnesium ribbon was added to 50 cm?® of sulfuric acid, concentration Exaan?;er*s
1.0mol/dm3. The time taken for the magnesium to react was measured. The experiment was Use

repeated with the same volume of different acids. In all these experiments, the acid was in
excess and the same length of magnesium ribbon was used.

(a)
. . concentration .
experiment acid . 3 time/s
in mol/dm
A sulfuric acid 1.0 20
B propanoic acid 0.5 230
C hydrochloric acid 1.0 40
D hydrochloric acid 0.5 80

(i) Write these experiments in order of reaction speed. Give the experiment with the
fastest speed first.

(b) Suggest two changes to experiment C which would increase the speed of the reaction
and explain why the speed would increase. The volume of the acid, the concentration of
the acid and the mass of magnesium used were kept the same.

ChANGE L oo
EXPlANALION .oiiiiiiiiiiiee e,

ChANGE 2 oL

EXPlANALION .oiiiiiiiiiecee L

[Total: 11]
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7 The alkenes are unsaturated hydrocarbons. They form a homologous series, the members of Exa;?;er,s
which have similar chemical properties: Use
e casily oxidised
e addition reactions
e polymerisation
e combustion.

(@) All the alkenes have the same empirical formula.

(i) State their empirical formula.

(b) Alkenes can be oxidised to carboxylic acids by boiling with agueous potassium
manganate(VI1).

(i) Pent-2-ene, CH,~CH,~CH=CH-CH,, oxidises to CH,~CH,—~COOH and CH,COOH.
Name these two acids.
CH,-CH,-COOH

CHLCOOH ..ot 2]

(i) Most alkenes oxidise to two carboxylic acids. Deduce the formula of an alkene which
forms only one carboxylic acid.

[1]
(c) Complete the following equations for the addition reactions of propene.
(i) CH,~CH=CH, + Br, = .o [1]
(i) CHCH=CH, + H,0 = .o [1]
(d) Draw the structural formula of poly(propene)
[2]
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(e) 0.01 moles of an alkene needed 2.4 g of oxygen for complete combustion. 2.2 g of carbon
dioxide were formed. Determine the following mole ratio.

moles of alkene : moles of O, : moles of CO,

From this ratio determine the formula of the alkene.

[Total: 13]

8 Ethylamine, CH.—~CH,—NH,, is a base which has similar properties to ammonia.
(@) In aqueous ethylamine, there is the following equilibrium.
CH-CH,-NH, + HO = CH-CH,-NH,* + OH"

Explain why water is behaving as an acid in this reaction.

(b) Given aqueous solutions of ethylamine and sodium hydroxide, describe how you could
show that ethylamine is a weak base like ammonia and not a strong base like sodium
hydroxide.

..................................................................................................................................... [3]
(c) Ethylamine, like ammonia, reacts with acids to form salts.
CH,~CH,~NH, + HCl — CH,~CH,-NH.CI
ethylammonium chloride
Suggest how you could displace ethylamine from the salt, ethylammonium chloride.
..................................................................................................................................... [2]
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(d) Explain the chemistry of the following reaction:

When aqueous ethylamine is added to aqueous iron(l11) chloride, a brown precipitate is
formed.

[Total: 8]

© UCLES 2012 0620/32/M/3/12



11

BLANK PAGE

© UCLES 2012 0620/32/M/3/12



12

"(*d'yu) @unssaud pue ainjelsadwal wWool Je wp g SI seb Aue Jo 8jow auo JO SWN|OA 8y |

€0T 20t ToT 00T 66 86 16 96 56 6 €6 26 16 06 J1aquinu (o1wore) uojold = g q
3 wniwia4 wnuRisug wniuioyed wni@yieg wnun) wnpUaWY wnjuoinid wnumdan wniuein wniunoelold wnuoy L
1 ON PN w4 s3 10 il wo wy nd dN n ed UL ogUIAS olwioye = X X Koy
8ez cee SSeul JIWOoJe SANB|D) = © e
TL 0L 69 89 29 99 S9 9 €9 29 19 09 65 85
wnpaing WINIGUANA wninyL wnig3 wniwoH wnisoidsAq wnigaL wnjuijopes wnidoin3g wnewes wniyewold wniwApoaN wniwApoaseld wnuad
S8119S pIouNdY £0T-061
n7 aA wl 13 OH Aa aL PO n3 ws wd PN id 3D Salias ploue .Em
S.T €LT 69T 19T S9T 29T 65T LST ¢ST 0ST 144" T orT . U _c_ I_ HN wm*
1 68 88 18
wniuRoy wnipey wnpuelq
v ey 14
Lzee 9¢e
98 S8 8 €8 8 18 08 6L 8L LL 9L SL 172 €L cL | * LS 9§ SS
uopey aunelsy wnjuojod unwsig pea wnyrey L Ainose P09 wnupeld winipu| wniwso winiuayy uasbun. wneeL winjugeH wnueyue] wnieg wniseen
uy W od g ad 11 BH ny id 11 SO 9y M el iH e ed SO
602 102 02 T02 L6T S6T 26T 06T 98T 8T 18T 8.1 6ET LET €EeT
S €S [4<] 18 0S 14 8y Ly o 14 124 214 [14 114 ov 6€ 8¢ LE
uouax aupo| wnunjiaL Auownuy uL wnipuj wniwpey JONIS wnipejed wnipoyy wnuayiny wnpauyoaL wnuapgAjon wniqoIN wnjuoduz wnupA wnpuons wnipigny
aXx | a1 as us ul pPD by Pd yd ny ol ON aN 1z A IS ad
T€T 12T 8T {449 61T STT 413 80T 90T €01 10T 96 €6 T6 68 88 S8
9¢€ S€ 123 €€ 43 1€ 0e 62 8T yx4 9C S¢ 124 €e [44 114 0z 6T
:Duﬂ\fv_ aulwoig wniuaes dluesiy wniuewlse wnies auiz kaQOU [EX I 1eqod uoJ| mmm:ﬁm:ﬂ\‘ wniwoiyd wnipeuep wniueny wnipueds wnioed wnissejod
I ig as SY 99 €9 uz no IN 0D = U 12 A 1L JS €D A
8 08 6L SL €L 0L S9 9 69 69 99 SS s 18 8y S ov 6€
8T JA? 9T ST T €T et T
uobiy auuoyD nyns snioydsoyd uooIIs wnuwnpy wnisaubepy wnipos
v 10 S d IS v B eN
oy §'GE [23 1€ 8¢ yxa e €c
0T 6 8 L 9 S 14 €
uoanN auuon|4 uabAxo uaboniN uoqred uolog wnifiag wniyin
SN = 0] N o) d 2d 1
02 6T 9T ¥T et T 6 L
4 T
wnisH uaboipAH
9H H
14 T
0 [IA 7 IN 7 A Al I 7 1] |
dnolig

S1UBWa|3 3y} JO 3|qel d1poliad ayl
133HS v1lvd

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 Syndicate (UCLES), which is itself a department of the University of Cambridge.

0620/32/M/13/12

© UCLES 2012





