DUNMAN SECONDARY SCHOOL

CANDIDATE
NAME
INDEX
CLASS NUMBER
PRELIMINARY EXAMINATION 2026
SECONDARY 4 EXPRESS
CHEMISTRY 6092/01
Paper 1 28 August 2026
1 hour
Additional Materials: Multiple Choice Answer Sheet

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Do not use staples, paper clips, glue or correction fluid.

Write your name, class and index number on the Answer Sheet in the spaces provided unless this has
been done for you.

There are forty questions on this paper. Answer all questions. For each question there are four possible
answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the separate Answer Sheet.
Read the instructions on the Answer Sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet.

A copy of the Periodic Table is printed on page 17.

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

This document consists of 17 printed pages and 1 blank page.



2

Which statement about chromatography is correct?

A Each substance has its own unique Rsvalue in chromatography.

B Locating agents are needed to identify the colours present in ink.

C The start line has to be below the solvent level.

D The R¢value is a ratio of the distance travelled by a component to the solvent front.

The diagrams show two methods of gas collection.

. )
measuring -] as o5
cylinder = e g - gdasjar
~~~~~~ = = — gas —»:)/
method 1 method 2

Which pair of gases can be collected by both methods?
A ammonia and hydrogen

B carbon dioxide and sulfur dioxide

C hydrogen and methane
D

nitrogen and hydrogen chloride

In a change of state at constant temperature and pressure:
e energy is released as stronger forces of attraction form between the particles
e the average distance between the particles changes very little.

Which change of state is being described?

A boiling B condensation C freezing D melting
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4 Four gases are listed.

1 CHa
2 NH3
3 N.O
4 HC/

What is the order of their rate of diffusion at room temperature and pressure?

fastest — slowest
A 1 2 4 3
B 2 1 3 4
Cc 3 4 2 1
D 4 1 3 2

5  The boiling points of some of the substances found in air are given in the table.

substance boiling point/°C
argon -186
neon -246
nitrogen -196
oxygen -183

Air is cooled to -200°C.

Which substance will turn into a gas first as the temperature is raised?

A argon B neon C nitrogen D oxygen

6  Two ions, strontium and bromide have the symbols 55Sr?* and 5.Br respectively.

Which statement about these ions is correct?

The strontium ion has seven more neutrons than the bromide ion.
The strontium ion has two more protons than the bromide ion.
They contain the same number of electrons.

OO0 w »

They form a compound with formula Sr.Br.
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A pure sample of element X has a relative atomic mass of 51.8.
The sample consists of three isotopes.

The table shows the relative masses and percentage abundances of two of the isotopes.

isotope relative mass of isotope | percentage abundance of isotope
1 50 40
2 52 40

Which statement is true about the isotopes?

1 The isotopes have different densities.
2  The relative mass of the third isotope is 55.
3  The isotope with the smallest relative mass reacts most readily.

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

The diagram shows a ‘dot-and-cross’ diagram, showing outer shell electrons only, of a molecule
of tetrafluorosilane, SiF.

Which statement is correct?

A Each molecule of SiF4 has 12 unbonded pairs of electrons.

B In SiF4, both silicon and fluorine atoms achieve the same electronic configuration as
neon.

C Molten SiF4 is a poor conductor of electricity.

D Weak bonds between silicon and fluorine result in a low melting point for SiF 4.
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Atoms of element Q form positive ions.
An ion of Q has 10 electrons and 10 neutrons.

Which statement about Q is correct?

An atom of Q has only two occupied electron shells.
Q forms ionic compounds with elements in Groups 17 and 18.

The atomic number of Q less than 10.

oo w >

The mass number of Q is greater than 20.

Element Z has a lattice of positive ions and a ‘sea of electrons’.

Z forms ions with formula, Z3*.

B Be- Ve @ De-
Ors @e_@e‘@e‘ ®
Be-®De B De-®

What can be deduced about Z?

A Atoms of Z has three times the number of electrons as protons.

B It conducts electricity through mobile positive ions and electrons.

Cc It forms strong ionic bonds when it combines other elements to form an alloy.
D It remains chemically unchanged when an electric current passes through it.

Which row contains the same amount of substance under room temperature and pressure?

substance 1 substance 2
A 12 dm? argon 12 dm?3 water
B 16 g oxygen 6.02 x 102 molecules of oxygen
C 24 dm?3 nitrogen 6.02 x 102 atoms of nitrogen
D 24 dm?3 neon 24 g magnesium
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20 cm? of nitrogen monoxide gas is mixed with x cm? of oxygen gas.
The equation for this reaction is shown.
2NO(g) + Oz(g) — 2NO2(g)
All the nitrogen monoxide is reacted. The total volume of gas at the end of the reaction is 40 cm?.
All measurements are at room temperature and pressure.

What is the value of x?

A 10 cm?® B 20 cm? C 30 cm? D 40 cm?

The molar mass of an organic compound W is 60 g/mol. W contains 40.0% carbon, 6.70%
hydrogen and 53.3% oxygen.

Which statement about W is correct?

1 The empirical formula of W is C,H4O..
2 There are 12 g of carbon in 0.5 mole of W.
3 W could be ethanoic acid.
4 W could be methyl methanoate.
A 1,2and 3 B 1and 3 C 2and 3 D 2,3and 4

A mixture of sodium hydrogencarbonate and sodium chloride is heated.

The equation for the reaction that takes place when sodium hydrogencarbonate is heated is
shown.

2NaHCO3(s) — Na2COs(s) + CO2(g) + H20(g)
Impurities of sodium chloride is stable to heat.
When 9.0 g of the mixture is heated, the loss in mass is 2.25 g.

What is the percentage by mass of sodium hydrogencarbonate in the mixture?
[M:: NaHCOs3, 84; Na,COs, 106; CO, 44; H20, 18; NaCl/, 58.5]

A 34% B 48% C 68% D 95%
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7

Which statement about hydrochloric acid and ethanoic acid is correct?

Hydrochloric acid reacts with sodium hydroxide but ethanoic acid does not.

Hydrochloric acid undergoes complete ionisation in water but ethanoic acid does not
ionise at all.

The pH of 1 mol/dm? ethanoic acid is higher than the pH of 1 mol/dm? hydrochloric acid.

1 mol/dm? hydrochloric acid gives a greater total volume of gas than 1 mol/dm? ethanoic
acid when reacted with the same mass of calcium carbonate.

Which method would not produce ammonia?

A

B
Cc
D

compressing hydrogen and nitrogen under high heat in the presence of an iron catalyst
heating ammonium sulfate with hydrochloric acid
heating an alkaline solution containing calcium nitrate and aluminium powder

warming concentrated aqueous ammonia

Hydrazine has the formula H,NNH.. It has similar properties to ammonia.
Which property will hydrazine have?

A

B
C
D

It dissolves in water to produce hydrogen ions.
It has weak intermolecular forces between nitrogen and hydrogen atoms.
It reacts with hydrogen chloride to form a compound with formula C/H;NNH;C..

It reacts with sodium hydroxide to form a soluble salt.

The table gives some statements about acids and bases and explanations for these statements.

Which row shows either an incorrect statement or an incorrect explanation for the statement?

statement explanation

ammonia is produced when ammonium | the hydroxide ion acts as a base and
carbonate is warmed with sodium | removes H* from the ammonium ion
hydroxide

calcium hydroxide is added to soil to | metal hydroxides are basic and react with
control pH acids to form insoluble salts

phosphorus(V) oxide is an acidic oxide | it reacts with bases to form salts

the pH of a weak acid is higher than the | pH shows the extent of ionisation — the more
pH of a strong acid of the same | ionised the acid is, the lower the pH
concentration
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Which row about the properties of oxides Li>O, Fe»0s, SiO, and ZnO is correct?

property Li,O | FexOs3 | SiO2 | ZnO
A | goments by slectiolysis Voox | x| o
B soluble in water \ X \ X
c white compounds \ X \ \
D form salts with acids only \ \ X \

The table shows the results of adding iron nails to separate solutions of P and Q.

solution initial mass of iron nail/lg | mass of iron nail after 30 min/g
P 4 1
Q 4 3

What could solutions P and Q be?

P

Q

calcium chloride
copper(II) sulfate

hydrochloric acid

OO w >

sulfuric acid

copper(Il) nitrate
zinc chloride
silver nitrate

magnesium sulfate

An aqueous solution of aluminium chloride is added to different reagents.

Which observation is not correct?

observations

reagent added to
aqueous aluminium chloride
A acidified aqueous barium nitrate
B agueous ammonia
C aqueous sodium hydroxide
D magnesium ribbon

no white precipitate forms

white precipitate forms, soluble in
excess to form colourless solution

white precipitate forms, soluble in
excess to form colourless solution

grey precipitate forms
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The equation for the reaction between sodium sulfite and potassium manganate(V1I) is shown.
2MnO4™ + 6H* +5S03% — 2Mn?* + 3H,0 + 5S0,*

Which option correctly describes the ion that is oxidised and the oxidising agent of the reaction?

ion that is oxidised oxidising agent
A MnO4” H*
B MnO4 SOz*
Cc SOz% H*
D SOz% MnO,

Oxygen and fluorine are elements in Group 16 and Group 17 of the Periodic Table respectively.

Which statement about oxygen and fluorine is correct?

A Both are colourless gases at room temperature and pressure.

B In their reaction with non-metals, oxygen forms double covalent bonds but fluorine forms
single bonds.

C The oxygen atom has three less neutrons than the fluorine atom.

D The oxygen atom has a larger atomic size than the fluorine atom.

Which statement about the elements in Group 18 of the Periodic Table is correct?

A Atoms of the elements are held together by weak covalent bonds.

B Going down the group, the number of electrons in the atom increases by eight for each
element.

C The outer shell of each noble gas is fully filled with electrons.

D They are coloured gases at room temperature.
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25  Which row about properties of Group 1 and Group 17 elements as each group is descended is

correct?
group 1 group 17
1 density decreases density increases
2 melting and boiling point decreases melting and boiling point increases
3 reactivity increases reactivity decreases
4 reducing power decreases oxidising power decreases
A 1and 2 B 1,2and 3 C 2and 3 D 3and 4

26 Aniron strip is placed in a beaker of aqueous silver nitrate. Crystals of silver are observed on
the iron strip.

Which statement is correct?

The iron strip is reduced.
The mass of silver formed is equal to the mass of iron that enters the solution.
The colourless solution turns blue.

o0 w »

The total number of metal ions in the solution decreases.
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A sample of excess magnesium is reacted with 1 mol/dm?® acid under the same conditions in
three separate experiments.

The total volume of hydrogen evolved is recorded against time. The results are plotted to give
three graphs X, Y and Z.

experiment reactant 1 reactant 2

1 0.5 g magnesium powder 1 mol/dm? hydrochloric acid
2 0.5 g magnesium powder 1 mol/dm? sulfuric acid
3 1.0 g magnesium ribbon 1 mol/dm? hydrochloric acid

total

volume of

hydrogen

evolved

» time

Which of the curves X, Y and Z relate to experiments 1, 2 and 37?

experiment 1 experiment 2 experiment 3
A Y X 4
B Z X Y
Cc Y V4 X
D Y4 Y X
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28 Experiment 1:
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of the reaction mixture is increased.

Experiment 2:

reaction vessel is decreased.

Aqueous sodium thiosulfate reacts with hydrochloric acid. The temperature

In the Haber process where nitrogen reacts with hydrogen, the size of the

Which row correctly states and explains the effect of each change on the rate of reaction?

increasing temperature of aqueous decreasing size of reaction vessel for
sodium thiosulfate and hydrochloric acid reaction of nitrogen with hydrogen

effect on rate reason effect on rate reason

N lower frequency of

A increase actz\j/:g?enazgcejrgy decrease collisions between
particles

. activation energy . hlgh.e.r frequency of

B increase decreased increase collisions between
particles

higher frequency of lower frequency of

C increase collisions between decrease collisions between
particles particles

higher frequency of higher frequency of

D increase collisions between increase collisions between
particles particles

29 The statements refer to the electrolysis of concentrated copper(II) chloride solution.

A WODN -

Chloride ions and hydroxide ions are attracted to the anode.

Electrons move around the external circuit from the cathode to the anode.
Electrons are transferred from the cathode to the copper(ll) ions.

The pH of the electrolyte remains unchanged.

Which statements about the electrolysis of concentrated copper(II) chloride are correct?

A 1and 3

1,3and 4 C

2 and 3
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30 In which circuit would the bulb light up?
A B

& oy
—®— bulb

A9l mgClys) |"

C D

X

31  Which statement about metals and their compounds is not correct?

A Electrolysis is used to extract reactive metals from their aqueous salt solutions.

B For reduction of ores using hydrogen, a lower temperature is needed in the extraction
of copper from copper(Il) oxide than in the extraction of iron from iron(lll) oxide.

C Heating magnesium powder with zinc oxide produces zinc and a white smoke
containing magnesium oxide.

D Metals low in the reactivity series are obtained from their oxides by heating with
carbon.

32  Which row about the hydrogen-oxygen fuel cell is correct?

chemical product purpose reaction involved
A hydrogen produce electrical energy redox
B hydrogen reduce waste combustion
C water produce electrical energy redox
D water reduce waste combustion
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33  The diagram shows the energy profile for a reaction.

A
route 1

energy reactants

route 2
products

progress of reaction

Which statements about the reaction are correct?

A

A temperature rise is observed.

The enthalpy change of route 2 is less than that of route 1.
The reaction is exothermic and the reactants lose energy.
Route 2 is a catalysed reaction involving the same reactants.

A WODN -

1and 2 B 1and 3 C 1,3and 4 D 2,3and 4

34 Which row correctly matches the source and effect of the air pollutant?

air pollutant source effect
A carbon monoxide incomplete combustion global warming
of carbon fuels
methane anaerobic bacterial decay depletion of ozone layer
of vegetation
nitrogen dioxide combustion of petrol in internal erodes buildings

combustion engines

sulfur dioxide volcanic activity increases pH of soil

35 Which compound does not produce carbon on combustion?

A

B
C
D

carbon monoxide
ethanol
methane

polyethene
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15
What is the product of the reaction between butene, CH,=CH-CH,-CH3; and bromine, Br,?

CH2Br-CH,-CHBr-CHjs
CH3-CH2-CHBr-CHzBr
CH2Br-CH2-CH2-CH2Br
CHs-CHBr-CHz-CHzBr

o0 w >

A compound has the structural formula CH;COOCH,CH,CHs.
Which statement about the compound is correct?

It has a high melting point.
It is formed when propanoic acid reacts ethanol.

Its empirical formula is CsH100..

oo w >

Its name is methyl butanoate.

Ethanol can be manufactured from ethene or from glucose. The table gives statements about the
processes involved.

In which row is either one of the statements incorrect?

process using ethene process using glucose
A fast, continuous process slow, batch process
B high yield of ethanol low yield of ethanol
C involves addition reaction with steam involves aerobic reaction with yeast
D uses non-renewable raw materials uses renewable raw materials

An unsaturated alcohol has a formula C;H1,0.

How many moles of alcohol will completely decolourise 0.5 mol of aqueous bromine?
[M:: C/H420, 112]

A 28g B 569 C 84g D 1129
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40 Which statement about the polymer, poly(propene), is correct?

1 The simplest ratio of carbon atoms to hydrogen atoms is 3:6.
2  The mass of its monomers equals the mass of the polymer.
3 It has the same chemical properties as its monomer.
A 1 only B 2 only C 1and 2 D

6092/01/Prelim/4Exp/2026

2and 3



17

,-lo0W ;01 X 209 = 7 ‘JUBISUOD OJPEBOAY 8y |
*(d"y1) anssaud pue ainjesadwa} wooi Je (wp g si seb Aue Jo ajow suo Jo swnjoA ay |

WNIOUBIME] | WNIBGOU  |WNIASIOPUSW|  WNIULS) | WNIUIBISUIS | wniwoyed | wnipiaq wnuno wnipuswe | wniuoynid | wnumdau Em_mws Es__":mwea Emmms wniunoe
n ON | PN | wq | s3 10 g | wo | wy | nd | dN n ed ur | oy spiouoe
€0l [41] 10L 00l 66 86 16 96 S6 6 £6 6 16 06 68
S.L €LL 691 91 S9L €9l 651 181 51 oSt - ol Il ovl 6l
wngajn| wniquapk wninyy wnigue wniwjoy | wnisoidsAp wnigJa} wniuijopeb | wnidoina | wnuewes | wniyewoid | wniwApoau (wniwApoaseid  wnuad wnueyjue|
m GA | wr | 13 oH | kg | ar | PO | n3 | ws | wd | PN | M 9 | e SPIOUBYJIEL
|2 0. 69 89 19 99 S9 ¥9 €9 29 19 09 6S 8G 1S
uossaueBo | BUISSBUUS} | WNLOWLBAI | WNIAOSOW | WNIACKRY | wniuoyiu | wniiwadod | wniuabjuao: |wnnpejsuuep| wnuauyew |  wnissey wnuyoq | wnibiogeas | wniugnp  |wnipJopayIn wnipeJ wnouey
6o sl A N 14 UN u by sa W SH ug bs aa | spoupe | BY e
8Ll L 9Ll Sil 142 €Ll 41 125 0Ll 601 801 L0l 901 S0l 0l €01-68 88 18
- - - 60C 10¢ 02 10C 161 561 c6l 06l 98l 8l 181 8/l L€1 €el
uopes aunejse wniuojod ynwsiq pes| wnijey Kinasaw plob wnuneyd wnipul wniwso wniuayl ug}sbuny wnjejue} wniujey wnueq wnisaes
uy W od g qd 11 6H ny d I SO 9 M el JH  [spoueyue| B $O
98 S8 ¥8 €8 Z8 18 08 6. 8L 1L 9. 74 v. €L [ L/-1S 99 GG
€L 21 145 (445 6L 1 (49} 801 901 €0l 10l - 96 €6 16 68 88 G8
uouax aulpol wnunjja} Kuownue u wniput wniwped JBAIS wnipe|ied wnipoy | wnuayiny | wnpauyosy |wnuapgAjow | wnigoiu wniuoasz wnupk wnpuons wnipign
ax I 8l as ug Ul PO by Pd yy ny ol oW aN 1Z A 1S ay
¥S €5 4%} 1§ 0S 6¥ 114 JA4 14 Sy 144 194 [44 314 014 6€ 8¢ A%
¥8 08 6. 72 €L 0. S9 9 65 65 96 S5 Zs 1§ 114 14 ov 6€
uoydAny aulwolq wniuajes ouesie | wnueuwusb | wnieb ouiz Joddoo ool }1eqoo uoul osauebuew | wniwoiydo | wnipeuea wniuey} wnipuess wniojes wnissejod
H ig 8s sy 99 9 uz nd IN 09 CE| un 1 A 1L S 8D b
9€ Ge 143 X% [4% L€ 0€ 6C 8¢ 12 9 14 144 1 %4 [44 14 0C 6l
(014 G'Ge 4 1€ 8¢ Ll ZL Ll 0l 6 ) ] 9 [ ¥ e 174 €C
uobie auuolyo injns snioydsoyd uooljis wniuiwnje wnisaubew wnipos
Iy 12 S d IS v B eN
8l Ll 9l Sl 14 €l [4) 13
0c 6l 9l 14 cl L SSew JlWoje sAle[al 6 L
uoau auuony uabAxo uabosyu uoqied uoloq aweu wnifuaq wniyy
aN 4 0 N 2 q loquis o1woye og n
ol 6 8 / 9 S Jaqunu (d1woje) uojoud 14 €
14 l Koy
wnigy uaboipAy
oH H
4 3
81 TR z !
dnoig

SJUSW JO 3|qe JIPOLIad ayL

6092/01/Prelim/4Exp/2026



18

BLANK PAGE

6092/01/Prelim/4Exp/2026



