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A copy of the Periodic Table is printed on page 2.

The use of an approved scientific calculator is expected, where appropriate.

This document consists of 17 printed pages, including the cover page.

[Turn over






'(*d"yJ) ainssaud pue ainjeiadwa) wWool je WP YT S! seb Aue Jo sjow 8uo JO BWN|OA 8y |

WnioUsIME| | WNI[QOU  |WNIAS[SPUSW| WNIWIS) | WNUIBISUIS | WNUIOjed | wniaxaq wnuno | wnouswe | wnuoind | wnunydsu Em_mws Ez_w_mm«oa Emmmé wnjuioe
o ON PW w4 s3 10 39 wo wy nd dN n ed UL oY
€0l Z0L 1oL 00} 66 86 16 96 S6 6 €6 26 16 06 68 Spiougoe
Gll €Ll 691 191 GolL €91 661 A Zsl 0Gl = 144 545 ovlL 6EL
wnyayn| wnigsepk wniny} wnige wnwijoy |wnisoidsAp| wniqse} | wniujopeb | wnidoina | wnuewes |wniydwold | wniwApoau |wniwAposseid|  WNLSD wnueyjue|
n qA wj i3 OH Aa qL PO n3 ws wd PN id 80 el
L. 0. 69 89 19 99 S9 ¥9 €9 29 19 09 6S 8S LS sploueyjue|
WNLOWLIBA]| (T ITYIET wnioiuedod |wniuabiusos|wnipejsuuep| WnUaulew | wnissey wnuyoq |wnibiogess| wnugnp |wnipiopayinyg wnipes wnouey
AT 14 up 6y sa W SH ug bs aa N spoupoe | BY 'E
9Ll 1423 47" LEL oLl 60l 801 01 901 S0l 0l €0l — 68 88 .8
= = = 602 102 y0c (4014 161 S61 26l 061 981 V8l 181 8.1 LEL €el
uopel aupeise | wnjuojod yinwsiq pes| wnijieys Ainojaw pjob wnupeid winiput wnjwso wnjuayl uajsbuny | wnjeyuey wnjujey wnueq wnisaeo
uy Ww od 9 ad 11 BH ny d J] SO a9y M el JH sploueyiue| eg 530
98 G8 8 £8 28 18 08 6. 8. LL 9. 74 12 €L 44 LL— 1S 9G GS
LEL L2l 8¢l acl 6L SLi 47" 801 901 €0l L0k » 96 €6 16 68 88 g8
uouax auipol wnune} | Auownue u wnipui wniwped JOA|IS wnipejied | wnipoy | WNUBYIN | WNNBUYDS} (WNuapgAjow| wWNIqolu | WNIuodiz wnupk wnpuons | wnipigni
X I 91 as us uI PO by Pd Uy ny o1 ON aN 1z A ) aqy
L& £G [4%] 1S 0S 6 8¥ Ly 14 Sy 144 194 [44 (34 oy 6€ 8¢ JA>
8 08 6. 72 €L 0. S9 ¥9 6S 6S 9G GG Zs [3¢] 8y 14 o 6€
uo)dAny aulwoiq wnjuajes ouasie | wnuewssB |  wnyeb ouiz Jaddoo [EXIIY] 1|eqod uoJl asaueBuew | wWNIWOIYD | WNIpEUBA wniueyn wnipuess wnpes | wnissejod
M ig eS sy 39 O uz no IN 0D 94 U 10 A L ) ED A
9€ Ge 143 €€ [4> L€ 0€ 6¢ 8¢ yx4 9C 14 {4 €C [44 14 0c 6l
()7 G'Ge 4% 3 8¢ 1z ve €C
uobie aulojyo inyns  |snioydsoyd| uoolis wnjuwnje wnisaubew |  wnipos
Iy 10 S d IS v b EN
8l Ll 9l Sl 143 €l cl bl
0c 6l 9l 143 cl bl SSEW Jlwoje aAljejal 6 VA
uoau auuony uabAxo uabouu uogJed uoioq aweu wnykiaq wniyy|
EIN 4 0 N 48] g loquiAs oiwoje eg n
oL 6 8 L 9 S Jaquinu (viwoye) uojoud 14 €
¥ ! Aoy
wnijay uaboupAy
oH -
4 3
0 I [ AN [ A T A [ m | [ [ 1
dnoig

SJuawaj3 Jo J|qeL dIpoLiad ayL



4
Use the following information to answer Questions 1 and 2.

When solid hydrated barium hydroxide is added to a known quantity of solid ammonium
chloride, the temperature of the mixture decreases. The chemical reaction is represented by
the balanced chemical equation shown below.

Ba(OH)2.8H20 (s) + 2NH,CI (s) 0 2NHs (g) + 10H20 (/) + BaCl (s)

1 An experiment is designed to measure the temperature change when all the solid
hydrated barium hydroxide reacts with the ammonium chloride. The following pieces
of apparatus are available.

1 gas syringe

2 stopwatch

3 balance

4 Styrofoam cup

Other than a thermometer, which piece(s) of apparatus is(are) likely needed for this
experiment?

A 1,2 and 3 only
B 1 and 2 only

C 3 and 4 only

D 4 only

2 Which diagram shows the correct way of drying and collecting the gas produced?

A B
gas —»

concentrated

sulfuric acid gas _*_L?&J_/

calcium oxide

D

c
H

gas —

calcium oxide

water —_ | \J

gas —»
concentrated
sulfuric acid



3 A solution of X is added to 1 cm? of sulfuric acid.
Effervescence is seen. The gas produced is bubbled into a test tube of limewater.
The following observation is made.

3 ¢

limewater

@_ white

precipitate

What could X be?

A barium carbonate
B sodium hydroxide
C barium nitrate

D sodium carbonate
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The apparatus shown is used to distil pentanol (boiling point 138 °C) from a mixture of
water and pentanol.

thermometer

fractionating
column

water in

flask F

mixture of water
and pentanol T

Which graph shows the change in concentration of the pentanol in flask F as the
distillation proceeds?

A B
A 4
concentration / concentration
of pentanol of pentanol
0 - 0 >
0 .
0 time time
C D

concentration concentration \/
of pentanol

of pentanol




The diagram shows the experimental set-up to investigate the movement of gases A
and B. After a while, the water on the left side of the U-shaped tube moved up.

large beaker

A

porous pot

U-shaped tube 1 1

\_/

If gas A is fluorine, what could gas B be?

water

A chlorine

B carbon dioxide
Cc neon-19

D argon-38

Four elements are shown as P, Q, R and S. The letters do not represent the chemical
symbols of the elements.

An ion is formed from the atom of one of the four elements. The ratio of the number of
atoms to the number of electrons gained is 1:2. The ion formed consists of 2 electron
shells.

Which element is the ion formed from?

A 1224pP B 818Q C 1632R D 4108

Which two substances have similar molecular structures?

A sodium chloride and potassium chloride
B silicon and diamond

Cc carbon dioxide and sodium oxide

D diamond and methane

[Turn over



8 The following diagram shows the structure of substance Y.

particle A

particle B

What could substance Y and particles A and B be?

substance Y particle A particle B
A | potassium chloride anion cation
B graphite electron atom
C potassium electron cation
D copper electron cation
9 A caffeine molecule has the following structure as shown below, with three unknown
elements R, T and X. H represents hydrogen atoms.
R
HaX X
X0
R)\ 4
|
XHs
What could element R, S and X be?
R T X
A sulfur carbon silicon
B oxygen carbon chlorine
C chlorine boron carbon
D oxygen nitrogen carbon

10 20 cm? of dilute phosphoric acid, H3PO4, contains 0.04 mol of the acid.
Assuming that phosphoric acid ionises completely in a reaction with sodium
hydroxide, what is the concentration of the hydrogen ions in the solution?

A 0.67 mol/dm?
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12

13

14

B 2.00 mol/dm?
(o3 4.00 mol/dm?
D 6.00 mol/dm?

Fluorine reacts with nitrogen dioxide according to the equation below.
F2 (g) + 2NO2 (g) — 2NO2F (g)

If 90 cm?® of gaseous fluorine is mixed with 110 cm? of gaseous nitrogen dioxide, what is
the total volume of the resultant mixture at room temperature and pressure?

A 55 cm®

B 110 cm®
c 145 cm®
D 165 cm?®

Anhydrous washing soda, Na,CQOs, is a component of many dry soap powders. The
remaining mass of the anhydrous sample after a hydrated sample, Na-CO3.10H0, is
heated to dryness is 15.3 g.

What is the mass of oxygen found in the hydrated sample, Na,CO3.10H20?

[Mr of anhydrous Na>COs is 106; Mr of H2O is 18]

A 924¢ B 231g¢ C 300g¢g D 81.0g
In an electrolysis of an aqueous solution, what effect could increasing its
concentration have?

A The product at the cathode may change.
B The product at the anode may change.

Cc Products at both electrodes may change.
D

There is no effect on the products formed.

Which of the following correctly describes the electrolysis of molten zinc chloride?

product formed at the | product formed at the | terminal of the dry cell
negative electrode positive electrode that electrons flow out of
A zinc chlorine negative
B chlorine zinc negative
C zinc chlorine positive
D chlorine zinc positive

[Turn over
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16

17

10

The equation for the addition reaction of ethene is shown.

CoHs + H2O0CoHs  AH =-127 kd/mol

C-H H-H Cc-C
bond energy in 413 432 347
kJ/mol

What is the energy of the C=C bond found in ethene?

A 307 kJ/mol B 582kd/mol C 614kd/mol D 768 kJ/mol

The energy profile diagram for the forward reaction in a reversible reaction is shown.

A

energy

progress of reaction

Which statement about the energy profile diagram is correct?

A The enthalpy change is the difference between x and y.

B The value of y is unaffected by the addition of a catalyst.

Cc The value of x remains the same when a catalyst is added.
D The activation energy of the backward reaction is y — x.

Which pair of substances, when mixed together, will produce the lowest initial rate of
reaction?

volume of nitric acid / cm® | concentration of nitric acid / cm® | size of zinc

30 0.1 powder

30 0.2 granules

C 120 0.2 powder
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120

0.1

granules

Use the following information to answer Questions 18 and 19.

A student investigated the rate of reaction when acid reacted with excess powdered
copper(Il) carbonate. He used the same volume of monobasic acid each time. The table
below showed the results he obtained.

18

19

20

experiment type of acid concentration/ | time taken to | total volume of
mol/dm? collect 10 cm® gas/cm?
ofgas/s
1 X 0.5 15 40
2 X 0.5 7 40
3 X 1.0 8 80
4 Y 0.5 15 40

Three experiments were carried out at room temperature and one experiment was
carried out at 60 °C.
Which experiment was carried out at 60 °C?

A 1

B 2

c 3

D 4

The student conducted a fifth experiment using half the volume of 1.0 mol/dm?® of acid

X

Assuming all other variables were kept constant, which graph would the fifth
experiment produce, compared to the graph for experiment 3?

volume of CO, / cm?®

A
P S—— graph for
60 i // experiment 3
I B S
I‘ AN - 6
20 ,:"/ - —
/71— —t= D
0=
2 4 6 8
time /s

Peroxodisulfuric acid, H2S20s, reacts with potassium iodide, KI, according to the

equation:

H.S,0s (aq) + 2KI (aq) 0 K2SO4 (aq) + H2SO04 (aq) + 12 (aq)
Two statements were made about the above reaction.
Statement I:  Peroxodisulfuric acid is an oxidising agent.

Statement II: Brown solution turns colourless due to the change in oxidation state of
iodine.

[Turn over



21

22

23

24

12

What best describes the two statements?

A Both statements are incorrect.

B Both statements are correct and statement II explains statement 1.

C Both statements are correct but statement 11 does not explain statement 1.
D Statement I is correct, but statement II is incorrect.

Ethene undergo several reactions.
Which of the following is(are) formed from a non-redox reaction of ethene?

A C2HsOH

B CoHe

C CesHs

D CO2 and H20

Ammonia is produced industrially by the Haber process. Which of the following
statements is not true about the Haber process?

A Unreacted nitrogen is fed back to the reactor to reduce waste.
B The product can decompose to form simpler molecules.

Cc A catalyst is added to increase the yield of ammonia.

D High temperature is applied to overcome the activation energy.

A student found a bottle of limewater contaminated with calcium carbonate.
What particles cannot be found in the bottle?

A carbonate ions only

B calcium ions and carbonate ions

C water molecules and hydroxide ions
D calcium ions and hydroxide ions

The formulae of some oxides are shown below.
K20 NO2 ZnO CuO coO

Which of the following gives the correct number of each type of oxides?

number of each type of oxide

acidic | amphoteric basic
A 1 1 2
B 1 1 1
Cc 2 0 3
D 2 1 2
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13

These were diagrams drawn by a student to illustrate the steps of a salt preparation
method. However, they are not in order of sequence.

Lh.

Which reagents can be used to prepare a large quantity of salt that would involve the
above steps?

A

B
Cc
D

potassium oxide and hydrochloric acid
lead(II) carbonate and nitric acid
calcium nitrate and sulfuric acid

calcium oxide and sulfuric acid

An aqueous solution of Z was added a little at a time, with stirring to substance Y.
The changes in pH of the mixture are shown in the graph below.

Y

amount of substance Z added

What could Y and Z be?

[Turn over
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Y Z
barium oxide sulfuric acid
zinc oxide sulfuric acid

calcium oxide

ethanoic acid

O o0 | W >

hydrochloric acid

calcium oxide

The diagram shows part of the Periodic Table.

Which row is correct?

valency of 1 smallest atom
A Y z
B W,Y W
Cc X Y
D Y,Z X

A student carried out several tests and made the following observations of two

unknown ionic chlorides of P and Q.

She then made the following deductions about the groups P and Q could be found in.

test

observation

chloride P

chloride of Q

(a) Add half a spatula
of P and Q to each
of two test tubes
containing 2 cm®
distilled water.

P dissolved to give a
colourless solution.

Q dissolved to give
a coloured solution.

(b) Add 2 cm® aqueous
silver nitrate to
each salt solution
from (a).

A white precipitate is
formed.

A white precipitate
is formed.

I: P could be a group I metal.

II: P could be a group I metal.
II: Q could be a group III metal.
IV: Q could be a transition metal.

Which deductions are correct?
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A TandIlonly B TIandIVonly C ILllandllonly D [LIlandIV only

29 Chlorine gas can be made by reacting concentrated hydrochloric acid with
manganese (IV) oxide (MnO-) using the apparatus below.

concentrated ceramic wool
hydrochloric acid soaked in KI (aq)

VAT CE D

T T l ceramic wool

soaked in KBr (aq)
heat heat

manganese(IV) oxide

A

heat

What are the observations at T and R?

observation at T observation at R
A no vapour no vapour
B brown vapour no vapour
C violet vapour no vapour
D violet vapour reddish brown vapour

30 Which of the following does not correctly show why lithium and sodium are in the
same Group?

evidence lithium sodium

I density low low

reaction with L -
11 copper(Il) nitrate Copper is displaced. Copper is displaced.

pH of the solution formed

11 from its reaction with water 12 13
v formula of its sulfate salt Li2SO4 NazSO4
A TandIlV B IandIll C IHandIII D IIandIV
31 The formulae of some metal carbonates are shown below.

[Turn over
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K2COs ZnCOs3 PbCOs CuCOs; AngOs
How many thermally stable carbonates are there?

A 1 B 2 Cc 3 D 4

32 Which pairs of statements correctly describe the differences between the conduction
of electricity by metals and during electrolysis?

conduction by metals conduction in the electrolytes
during electrolysis
I charged particles move in | charged particles move towards
one direction only both electrodes
it does not result in a it results in a
I . :
chemical change chemical change
I current is due to the current is'due to movement of
movement of electrons oppositely charged ions
A Tonly B IandIlonly C I andIIonly D all correct
33 Iron is extracted from iron ore in a blast furnace in several chemical reactions, some of

which are redox reactions.
Which of the following shows an incorrect chemical reaction involved in the extraction
of iron from the iron ore?

chemical reaction Isr;taitzgggx
A | CaCOs + SiO2 1 CaSiO3 + CO2 Vv
B C+0,0CO; v
c Fe203 + 3CO 02Fe + 3CO: Vv
D CaCOs3 0 Ca0 + CO2 X

34 The oxygen in air can be removed by passing air over heated copper using the
apparatus in the diagram.

, 1 ,
gas syringe excess copper gas syringe 2

\
,—-——;4——-_/—-—-—[

heat

80 cm? of air is collected in gas syringe 1. Each syringe, 1 and 2, is pushed
alternatively so that the air passes repeatedly over the heated copper.
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When the volume of gas no longer changes, and the gas has cooled to room
temperature, what volume of air will remain?

A 20cm® B 40cm?® C 64cm® D 80cm?®

Biodiesel, made by vegetable oil, can be used as a fuel for cars. Even though carbon
dioxide is released when biodiesel is combusted, some scientists still claimed that
biodiesel is a carbon neutral fuel.

What is the basis for this argument?

A Biodiesel is not a carbon compound.

B Plants release carbon dioxide in respiration.

C Biodiesel produces less carbon dioxide when burnt.

D Plants take up carbon dioxide as they photosynthesize.

Crude oil is separated into different fractions by fractional distillation.

Fraction X is obtained from near the top of the fractionating column.

Fraction Y is obtained from near the bottom of the fractionating column.

Which row of the table shows the ease of ignition and viscosity of fraction X compared
with fraction Y?

ease of ignition viscosity
A easier than 'Y higher than Y
B easier than 'Y lower than Y
Cc more difficult than Y higher than Y
D more difficult than Y lower than Y

How many other isomers does butan-1-ol have?

A 1 B 2 Cc 3 D 4

An organic compound S has the following reactions:

° oxidised by potassium manganate(VII)
° decolourises aqueous bromine at room temperature

Which of the following structures represents S?

A B

[Turn over
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P |
G—§eTomH R
H H H=C—C—C—0—H
H H
c D
i 0
Bl =g o
H-g—(—G—0—H H W W
H H H

A food chemist wants to create the odour of pineapples using the organic compound
CH3COOCH2CH2CH,CHs.

Which of the following pairs of reactants would react to form this compound and what
is the name of the compound formed?

reactant 1 reactant 2 name of
compound
A CH3CH,0OH CH3CH2CH2CH,OH | ethyl butanoate
B CH3CH0OH CH3CH2CH2COOH | ethyl butanoate
Cc CHsCOOH CH3CH>CH2CH,OH | butyl ethanoate
D | CH3CH.CH.COOH CH3;COOH butyl ethanoate

The structure below shows part of a polymer.
Which one of the following options show the correct monomers?

)
I}
CN H
< g
VO 8
N N H
L 2 '
v g !
" L
H



19

End of paper
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