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1 For each of the following, name an element which matches the description.

(a) Itis used as a fuel in nuclear reactors.

(b) It is the only nonmetal which is a good conductor of electricity.

(c) Inert electrodes are made from this metal.

..................................................................................................................................... [1]
(d) This gaseous element is used to fill balloons in preference to hydrogen.
..................................................................................................................................... [1]
(e) An element which can form an ion of the type X*-.
..................................................................................................................................... [1]
(f) It has the same electron distribution as the calcium ion, Ca?*.
..................................................................................................................................... [1]
(g) The elementis in Period 5 and Group VI.
..................................................................................................................................... [1]

[Total: 7]
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(a)

(b)

Give three differences in physical properties between the Group | metal, potassi
the transition element, iron.

The following metals are in order of reactivity.
potassium

zinc

copper

For those metals which react with water or steam, name the products of the reaction,
otherwise write ‘no reaction’.

70 7= 151 o o PP

[Total: 8]
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3 Ammonia is manufactured by the Haber process.
Ny(g) + 3H,(g) == 2NH,(9)
The forward reaction is exothermic.
(a) Describe how the reactants are obtained.
(i) Nitrogen

(b) The percentage of ammonia in the equilibrium mixture varies with temperature and
pressure.

(i) Which pair of graphs, A, B or C, shows correctly how the percentage of ammonia at
equilibrium varies with temperature and pressure?

A A
percentage percentage
pair A NH, at NH; at
equilibrium equilibrium
temperature pressure
A A
percentage percentage
pair B NH, at NH, at
equilibrium equilibrium
temperature pressure
A A
percentage percentage
pair C NH, at NH, at
equilibrium equilibrium
temperature pressure
The pair with both graphs correct is .............cccooeiiiiiiiiiiiiiiiieeee 1
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(iii) Catalysts do not alter the position of equilibrium. Explain why a catalyst is used in
this process.

[Total: 14]
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4 20.0g of small lumps of calcium carbonate and 40cm?® of hydrochloric acid, conc
2.0 mol/dm?, were placed in a flask on a top pan balance. The mass of the flask and co
was recorded every minute.

cotton wool to prevent
drops of acid spray escaping

flask

40 cm? of hydrochloric acid, 2.0 mol/dm?

g

~————20.0g of small lumps of
|:| calcium carbonate
balance

The mass of carbon dioxide given off was plotted against time.

A

mass of
carbon dioxide

time
CaCO,(s) + 2HCl(aq) — CaClyaq) + H,O(l) + CO,(9)
In all the experiments mentioned in this question, the calcium carbonate was in excess.

(@) (i) Explain how you could determine the mass of carbon dioxide given off in the first five
minutes.

(ii) Label the graph F where the reaction rate is the fastest, S where it is slowing down
and 0 where the rate is zero. [2]

(iii) Explain how the shape of the graph shows where the rate is fastest, where it is
slowing down and where the rate is zero.

(b) Sketch on the same graph, the line which would have been obtained if 20.0g of small
lumps of calcium carbonate and 80 cm? of hydrochloric acid, concentration 1.0 mol/dm?,
had been used. [2]
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(i) The reaction rate would be slower if 20.0 g of larger lumps of calcium carbonate a
40 cm? of hydrochloric acid, concentration 2.0 mol/dm?3, were used.

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

(ii) The reaction rate would be faster if the experiment was carried out at a higher
temperature.
.............................................................................................................................. [2]

(d) Calculate the maximum mass of carbon dioxide given off when 20.0g of small lumps of
calcium carbonate react with 40 cm? of hydrochloric acid, concentration 2.0 mol/dm?.

CaCO,(s) + 2HCl(aq) — CaClyaq) + H,O(l) + CO,Q9)

number of moles of HCl used =

mass of carbon dioxide = ................. g [4]

[Total: 15]
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5 The alkenes are unsaturated hydrocarbons. They form a homologous series, the me
which have the same chemical properties.
They undergo addition reactions and are easily oxidized.
(@) The following hydrocarbons are isomers.

CH,— CH—CH==CH, CH,—CH,—CH,—CH==CH,

CH,

(i) Explain why these two hydrocarbons are isomers.

(ii) Give the structural formula of another hydrocarbon which is isomeric with the above.

[1]

(b) Give the structural formula and name of each of the products of the following addition

reactions.
(i) ethene and bromine

structural formula of product

name of ProdUCT ...
(ii) propene and hydrogen

structural formula of product

name of ProdUCT ...
(iii) but-1-ene and water

structural formula of product

name of ProdUCT ...
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(c) Alkenes can be oxidized to carboxylic acids.

(i) For example, propene, CH,—CH=CH,, would produce ethanoic acid, CH,—CO
and methanoic acid, H—COOH. Deduce the formulae of the alkenes which woul
form the following carboxylic acids when oxidized.

ethanoic acid and propanoic acid

only ethanoic acid

[2]

(ii) Describe the color change you would observe when an alkene is oxidized with
acidified potassium manganate(VII).

(d) Alkenes polymerise to form addition polymers.
Draw the structural formula of poly(cyanoethene), include at least two monomer units.
The structural formula of the monomer, cyanoethene, is given below.

H H

[3]

[Total: 16]
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6 Lead is an excellent roofing material. It is malleable and resistant to corrosion. Lea
becomes coated with basic lead carbonate which protects it from further corrosion.

(a) Lead has a typical metallic structure which is a lattice of lead ions surrounded by a ‘sea

of mobile electrons. This structure is held together by attractive forces called a metallic
bond.

(i) Explain why there are attractive forces in a metallic structure.

(b) Basic lead(Il) carbonate is heated in the apparatus shown below. Water and carbon
dioxide are produced.

basic lead
carbonate

'

D <]
DO -y

heat

X

Y{

COOCK
WA A.

(X

U-tube filled
with silica gel
to absorb water

soda lime,
carbon dioxide
reacts here

(i) Silica gel absorbs water. Silica gel often contains anhydrous cobalt(Il) chloride.
When this absorbs water it changes from blue to pink.
Suggest a reason.

(ii) Soda lime is a mixture of sodium hydroxide and calcium oxide. Why do these two
substances react with carbon dioxide?
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(d) Basic lead(II) carbonate has a formula of the type xPbCO,.yPb(OH), where x a
whole numbers.
Determine x and y from the following information.
PbCO, —» PbO + CO,
Pb(OH), - PbO + H,0O

When heated, the basic lead(II) carbonate gave 2.112 g of carbon dioxide and 0.432 g of
water.

Mass of one mole of CO, =449
Mass of one mole of H,O = 189

Number of moles of CO, formed = ..................... [1]

Number of moles of H,O formed = ..................... [1]

X = i and Y= s

Formula of basic lead(Il) carbonate is ... 1
[Total: 12]
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7 (a) The following are two examples of substitution reactions. Only the reaction |
chlorine is a photochemical reaction.

CH, + Cl, » CH,Cl + HCI
CH, + Br, -» CH,Br + HBr

(i) Explain the phrase substitution reaction.

(b) Bond forming is exothermic, bond breaking is endothermic. Explain the difference
between an exothermic reaction and an endothermic reaction.
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(c) Use the bond energies to show that the following reaction is exothermic.
Bond energy is the amount of energy (kJ / mol) which must be supplied to break one
of the bond.

H

H

| |
H—(|3—H + Cl—Cl - H—C|)—CZ +  H—CI

H H

Bond energies in kJ/mol

Cl-Cl +242
C-Cl  +338
C—H +412
H-Cl  +431

bonds broken energy in kdJ/mol

bonds formed energy in kdJ/mol

[Total: 8]

© UCLES 2013



14

BLANK PAGE

© UCLES 2013



15

BLANK PAGE

© UCLES 2013



16

"(*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 A I _
dnoug

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

© UCLES 2013



