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2
1 (a) Match the following pH values to the solutions given below.
1 3 7 10 13
The solutions all have the same concentration.
solution pH

aqueous ammonia, a weak base ...

dilute hydrochloric acid, a strong acid ~ ............
aqueous sodium hydroxide, a strong base  ............
aqueous sodium chloride, asalt ...

dilute ethanoic acid, a weak acid ...

[5]

(b) Explain why solutions of hydrochloric acid and ethanoic acid with the same concentration, in
mol/dm?3, have a different pH.

.............................................................................................................................................. [2]
(c) Measuring pH is one way of distinguishing between a strong acid and a weak acid.
Describe another method.
(1 1=]1a Lo o OO UPUPRPUPRRIRt
(1S 0 | SR
[2]
[Total: 9]
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2 Two macromolecular forms of carbon are graphite and diamond. The structures o
diamond are given below.

|
I I
: I : : : I
| I | I
graphite diamond

(a) Explain in terms of its structure why graphite is soft and is a good conductor of electricity.

.............................................................................................................................................. [3]
(b) State two uses of graphite which depend on the above properties.
T 0 PP
It is @ good conNAUCLOr Of EIECIIHCILY ..........euueeiiiiiiiiiiiiie e eeeeeeas
[2]
(c) Silicon(IV) oxide also has a macromolecular structure.
(i) Describe the macromolecular structure of silicon(IV) oxide.
....................................................................................................................................... [1]
(i) Predict two physical properties which diamond and silicon(IV) oxide have in common.
....................................................................................................................................... [2]

[Total: 8]
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3 The main use of sulfur dioxide is the manufacture of sulfuric acid.

(a) State two other uses of sulfur dioxide.

(b) One source of sulfur dioxide is burning sulfur in air.
Describe how sulfur dioxide can be made from the ore zinc sulfide.

(c) The Contact process changes sulfur dioxide into sulfur trioxide.

280,(g) *+ O,(g) = 2S04(g)
the forward reaction is exothermic
temperature 400 to 450°C

low pressure 1 to 10 atmospheres
catalyst vanadium(V) oxide

(i) What is the formula of vanadium(V) oxide?

(ii) Vanadium(V) oxide is an efficient catalyst at any temperature in the range 400 to 450°C.
Scientists are looking for an alternative catalyst which is efficient at 300 °C.
What would be the advantage of using a lower temperature?

....................................................................................................................................... [2]
(iii) The process does not use a high pressure because of the extra expense.

Suggest two advantages of using a high pressure?

Explain your suggestions.

....................................................................................................................................... [4]
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(d) Sulfuric acid is made by dissolving sulfur trioxide in concentrated sulfuric acid
Water is reacted with oleum to form more sulfuric acid.
Why is sulfur trioxide not reacted directly with water?

[Total: 12]
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4 Iron is extracted from the ore hematite in the Blast Furnace.

waste gases

raw materials:
coke, C

iron ore, Fe, O,
limestone, CaCO,

firebrick lining

CO forms

CO, forms

. e—
molten iron — |

(@) The coke reacts with the oxygen in the air to form carbon dioxide.
Cc+ 0, > CO,
(i) Explain why carbon monoxide is formed higher in the Blast Furnace.

....................................................................................................................................... [2]
(ii) Write an equation for the reduction of hematite, Fe,O,, by carbon monoxide.
....................................................................................................................................... [2]
(b) (i) Limestone decomposes to form two products, one of which is calcium oxide.
Name the other product.
....................................................................................................................................... [1]

(i) Calcium oxide reacts with silicon(IV) oxide, an acidic impurity in the iron ore, to form slag.
Write an equation for this reaction.

(iii) Explain why the molten iron and the molten slag form two layers and why molten iron is
the lower layer.

(iv) Suggest why the molten iron does not react with the air.
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(c) Iron and steel rust. Iron is oxidised to hydrated iron(III) oxide, Fe,0,.2H,0, whi
(i) Name the two substances which cause iron to rust.

(ii) Explain why an aluminium article coated with aluminium oxide is protected from further
corrosion but a steel article coated with rust continues to corrode.

....................................................................................................................................... [1]
(d) There are two electrochemical methods of rust prevention.
(i) The first method is sacrificial protection.
Explain why the steel article does not rust.
connected block of zinc steel pipe
electrically
to steel pipe
....................................................................................................................................... [4]
The second method is to make the steel article the cathode in a circuit for electrolysis.
power
. Q @
steel girder )
\IJ_ inert anode
bubbles of
hydrogen gas ; sea-water
)
!
i
(ii) Mark on the diagram the direction of the electron flow. [1]

(iii) The steel girder does not rust because it is the cathode. Reduction takes place at the
cathode. Give the equation for the reduction of hydrogen ions.

[Total: 19]
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5 Three common pollutants in the air are carbon monoxide, the oxides of nitrogen, NO
unburnt hydrocarbons. They are all emitted by motor vehicles.

(a) Describe how the oxides of nitrogen are formed.

(c) Other atmospheric pollutants are lead compounds from leaded petrol.
Explain why lead compounds are harmful.

[Total: 7]
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6 Esters, polyesters and fats all contain the ester linkage.

(a) Esters can be made from alcohols and carboxylic acids. For example, the ester ethyl e
can be made by the following reaction.

CH,COOH + CH,CH,OH —» CH,COOCH,CH, + H,O
(i) Name the carboxylic acid and the alcohol from which the following ester could be made.
O
V4
CH;—CH,—CH,—C
O—CH,

name of carboXxylic acid ...........cccccooiii

AT g L= oY i=1(e7] a1 RO

(ii) 6.0g of ethanoic acid, M. = 60, was reacted with 5.5g of ethanol, M. = 46.
Determine which is the limiting reagent and the maximum yield of ethyl ethanoate, M, = 88.

number of moles of ethanoicacid = ... [1]
number of moles of ethanol = ..., [1]
the lIMItING reagENT IS ...ciiiieeeeee e e e e e e s e e e e e eeenees [1]
number of moles of ethyl ethanoate formed = ... [1
maximum yield of ethyl ethanoate = ... [1

(b) The following two monomers can form a polyester.

HOOC— — COOH HO— — OH

Draw the structural formula of this polyester. Include two ester linkages.

[3]
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(c) Fats and vegetable oils are esters. The formulae of two examples of natural es

below.
CH,—CO,—C, H,, CH,—CO,—C, H,,
CH—CO,—C H., CH—CO,—C_ H.,
CH,—CO,—C, H., CH,—CO,—C, H,,
ester 1 ester 2

(i) One ester is saturated, the other is unsaturated.
Describe a test to distinguish between them.

[3]
(ii) Deduce which one of the above esters is unsaturated. Give a reason for your choice.
....................................................................................................................................... [2]
(iii) Both esters are hydrolysed by boiling with aqueous sodium hydroxide.
What types of compound are formed?
............................................................... and .. 2]

[Total: 17]
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7 Nitrogen can form ionic compounds with reactive metals and covalent compounds wi
(a) Nitrogen reacts with lithium to form the ionic compound lithium nitride, Li;N.
(i) Write the equation for the reaction between lithium and nitrogen.

(if) Lithium nitride is an ionic compound. Draw a diagram which shows its formula, the charges
on the ions and the arrangement of the valency electrons around the negative ion.

Use x for an electron from a lithium atom.
Use o for an electron from a nitrogen atom.

[2]

(b) Nitrogen fluoride is a covalent compound.

(i) Draw a diagram showing the arrangement of the valency electrons in one molecule of the
covalent compound nitrogen trifluoride, NF,.

Use x for an electron from a nitrogen atom.
Use o for an electron from a fluorine atom.

[2]
(ii) Lithium nitride has a high melting point, 813 °C. Nitrogen trifluoride has a low melting point,

—207 °C.
Explain why the melting points are different.

[Total: 8]

© UCLES 2014

\PA CAMBRIDGE



trapapers.com

N
-—

*(*d'yd) @inssaud pue ainjesadwia} WOoo. Je (Wp iz sl seb Aue Jo ajow suo JOo aWN|OA 8y

€0l 2oL 1oL 0oL 66 86 16 96 S6 6 €6 6 16 06 Jequinu (o1woye) uojoud = g q
wnjousime] wnijegoN LT IEN] wnjwiey wnjuigisug wnjuioyied wnjexieg wnuny wniouswy wnjuonid wnjunydeN wnjuein wnjuoeold wnuoyl
i ON PW wy s3 10 1g wo wy nd dN n ed uL loquiAs ojwoje = X X Koy
8€z [439 SSEUW JIWOJ. 8Aleel = & e
LL 0L 69 89 19 99 S9 9 €9 29 19 09 65 8S
wnpan WINIGUSRA wninyy wnigi3 wniwjoH wnisosdsAQ [LIGTETH wniuljopes wnidosng wnuewes wniylewold wniwApoaN wniwApoaseld wnua)
S8LI8S plouldY €01-061
nq aA wy 13 oH Aa aL ) n3 ws wd PN id o} SOLIBS PIOUELIUET | 4.6
Sl €Ll 691 191 SOl a9l 651 LSl csl oSl vyl 347 ovlL : : 4y 1L ¥
1 68 88 18
wniunoy wnipey wnpuely
v ey a4
Lee 9ce
98 S8 8 €8 8 18 08 6L 8L LL 9L 7 17 €L L |+ 1S 95 SS
uopey aunejsy wniuojod yinwsig pea wnyeyy Kanosapy ploo wnugeld wnipu| wniwso wniuayy ueysbun wnjejue) wniugey wnueyue wnueg wnissen
uy w od g dd 11 BH ny id B | sO 2= M el 3H e ed s2
60¢ 10T 02 10C 161 S61 261 061 98l 8l 18l 8.1 6€L LEL €el
S €5 s 3] 0s 67 14 Ly o Sy 144 14 [44 34 or 6¢ 8¢ A%
uousy auIpo| wnunjiaL Kuownuy ulp wnipuj wniwpe) BENESY wnipejied wnipoyy wnjuayiny wnpisuyos] wnuapgAjop wnIiqoIN wnjuoolz wWNUPA wnjuons wnipigny
ax I oL qas us ur PO By Pd U ny oL O dN 1z A is Gt
LeL Lel 8cl (443 6LL Shb [423 801 901 €0l 1oL 96 €6 16 68 88 g8
9€ oo} e €€ 45 3 0og 62 8¢ Lz 92 14 e €c ac 34 0C 6l
uoydAiy auiwolg wnuaRs oluasly wniuewsaS wnijes ouiz Jaddop 19%0IN Jeqod uoy| asauebuepy wniwoyy wnipeuep wnjuey] wnIpueos wnpey wnissejod
M 149 oS svY 29 e9 uz nd IN 0J o4 Un 190 A 1L B ed |
8 08 6L S €L 0L S9 9 69 69 9g ie) s} [4¢] 8y 14 or 6¢
8l Ll 9l Sl 142 €l cl 13
uoBiy auloyy inyng snioydsoyd uoolIs wniuiwn|y wnisaubepy wnipog
v 19 s d IS v BN EN
or §g'ge [43 133 8¢ le e €c
oL 6 8 L 9 S 14 €
uoaN auuon|4 uabAxo uabonyiN uoquey uolog wnihiag wniy
N 4 o N o] g °d "
0z 6l 9l vl cl L 6 L
4 l
wnieH uaboipAH
aH H
14 3
0 in oA | oA AN o
dnoug

Sjuawia|3 ayj Jo 3|qeL dIpoliad 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.

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.

(

© UCLES 2014

\PA CAMBRIDGE



