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1 A student studied the rate of reaction when 0.05 g of magnesium was reacted with excess acid at room
temperature and pressure.

Which apparatus would be suitable to measure the volume of gas produced at different times during
the experiment?

1 a 50 cm? gas syringe
2 an inverted 100 cm® measuring cylinder filled with water
3 an inverted gas jar filled with water
A 1only B 2only C 2and3only D 1,2and3

2 Under the same conditions, which of the following gases would diffuse at the same rate as ethene,

CoH4?
1 carbon monoxide
2 carbon dioxide
3 ethane
4 nitrogen
A 1and 3 B 1and 4 C 2and 3 D 2 and 4

3 The boiling points of four substances found in air are given in the table.
Air is cooled to —190 °C such that some substances condense into liquid.

When the temperature is then raised, which liquid would turn into a gas first?

substance boiling point /°C
A argon -186
B carbon dioxide —78 (sublimes)
C nitrogen -196
D oxygen -183

Applying past knowledge to new situations
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4 Oxygen was prepared by the decomposition of hydrogen peroxide in the presence of manganese(IV)
oxide according to the equation:
2H0, 2 2H; + O

The oxygen was collected using the set-up shown in the diagram.

aqueous
hydrogen
peroxide

| oxygen

water
gas jar

manganese(IV)
oxide

1 E trough

Which substance contaminated the first few jars of oxygen collected?

hydrogen

hydrogen peroxide
manganese(IV) oxide
nitrogen

OO w>»

5 Solid P conducts electricity and has a high melting point.

When solid P is warmed with excess dilute hydrochloric acid, it partially dissolves leaving behind a
residue.

What is P?

brass

copper(Il) oxide
graphite

iron

OO w>»
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6 Which of the following method(s) can be used to determine if a colourless liquid is pure?

1 Heat the liquid to saturation then allow to cool
2 Measure the boiling point of the liquid and compare with the reference value
3 Test the substance using paper chromatography

A 1and2only B 2and3only C 2only D 3only

7 When aqueous sodium hydroxide is added to an aqueous solution of Y, a red-brown precipitate is
observed. When nitric acid and aqueous silver nitrate is added to an aqueous solution of Y, a yellow
precipitate is observed.

Whatis Y?

A FeBr2 B FeClis C FeCOs; D Fels

8 The reaction between potassium hydroxide solution and dilute sulfuric acid may be represented by the
following equation:
2 KOH (aq) + H2S04 (aq) =2 KzSOs4 (aq) + 2 H20 (I)

A student found that 20 cm?® of 0.2 mol/dm?® potassium hydroxide exactly neutralised 25 cm?® of dilute
sulfuric acid. What was the concentration of dilute sulfuric acid?

20x0.2

A mol/dm?3
25
20x0.2 5
B mol/dm
2%25
25%0.2
Cc mol/dm?3
2%20
2%20%0.2 s
D T mol/dm

9 Potassium ferrocyanide, Ki[Fe(CN)g].3H2O, is an inorganic compound commonly used as an
anti-caking agent for table salt.

What is the percentage by mass of potassium in potassium ferrocyanide?

A 92% B 37.0% C 37.3% D 431%

Applying past knowledge to new situations
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10 The equations for the action of heat on four metal carbonates are shown below.

FeCOs > FeO + CO;
MgCOs - MgO + CO;
PbCO3; - PbO + CO;
ZnCO3; » ZnO + CO;

A 5.0 g sample of each metal carbonate was heated until constant mass.
Which metal carbonate would produce the greatest volume of carbon dioxide?
A FeCOs B MgCOs3 C PbCOs; D ZnCOs;
11 The nucleus of the ion Q% (not its real chemical symbol) contains a total of 33 particles, of which 16
possess a charge.
Which statement about this ion is correct?
It contains 16 neutrons and 16 electrons.
It contains 16 protons and 16 electrons.

It contains 17 neutrons and 18 electrons.
It contains 17 protons and 18 electrons.

OO w>»

12 Metal nitrides are formed when metal atoms transfer electrons to nitrogen atoms.

In the formation of one mole of which metal nitride do the metal atoms not transfer exactly three
moles of electrons?

aluminium nitride
chromium(III) nitride
lithium nitride

zinc nitride

OO m >

13 Which pair of substances have similar three-dimensional arrangements of their atoms?

diamond and graphite

diamond and silicon dioxide

lead and graphite

lead(IV) oxide and silicon dioxide

OO mw >

Applying past knowledge to new situations
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In a molecule of hydrogen cyanide, HCN, what is the total number of electrons present and how many
of them are involved in bonding?

number of electrons

total number of electrons : : .
involved in bonding

A 14 4
B 14 8
Cc 26 4
D 26 8

Electrical conductivity of substances is determined by the presence of mobile charged particles.

These include:

1 anions
2 cations
3 electrons

Which charged particles are responsible for the electrical conductivity of copper?

A 1and2 B 2and3 C 3only D 1,2and 3

When heated with potassium hydroxide, a solution of salt X produces a gas Y that turns damp red litmus
blue.

After no more gas is produced, aluminium powder is added. Upon heating, gas Y is produced again.
What is the formula of salt X?

A Na2COs B NaNO3 C (NH4)2003 D NHsNO3

A dilute aqueous solution of a strong acid, HA, contains molecules of water and the ions H" and A~
Which statement(s) is/are correct?

The concentration of H* ions is equal to the concentration of A™ ions.
The pH of the solution is greater than 7.

The solution contains a high concentration of HA molecules.

The solution also contains OH™ ions.

A ODN -

A 1and2only B 1and4only C 2and3only D 3and4only

Applying past knowledge to new situations
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18 Arsenic trioxide, As203, is an amphoteric white solid.

Which reagents could be used to distinguish arsenic trioxide from solid magnesium hydroxide?

1 HNO3
2 H.SO4
3 NaOH
4 KOH
A 1or2 B 1o0r3 C 2or4 D 3or4

19  Which pair of elements would react to form the most violent reaction?

lithium and chlorine
potassium and bromine
rubidium and fluorine
sodium and iodine

OO w >

20 The nuclide notation of an atom of element R is written as 3R .
Which group of the Periodic Table does R belong to?

A Group0 B Groupll C GroupV D Group Vi

21 Copper(I) oxide reacts with sulfuric acid according to the equation
Cu0O + HSO4 > Cu + CuSO4 + HO

What is the oxidising and reducing agent in this reaction?

oxidising agent reducing agent
A Cu20 Cu20
B Cu20 H2S04
C H2SO04 Cu20
D H2S0O4 H2S04

22 Which compound in aqueous solution, when added to aqueous iron(III) chloride, takes part in a redox

reaction?

A acidified potassium manganate(VII)
B copper(Il) sulfate

C potassium iodide

D silver nitrate

Applying past knowledge to new situations
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23 20 cm® of methane was burnt in 30 cm?® of oxygen.
When cooled to room temperature, what could the resulting mixture of gases contain?

CO, CO,, H20
CO, CO,, CH4
COgy, CHg4, O2
COs, Hz, O2

OO w>»

24 Which of the following statements regarding ammonia is correct?

It is formed by warming aqueous ammonium salts with dilute hydrochloric acid.
It is manufactured industrially using a by-product from the production of ethene.
It is soluble in water and forms a solution with pH less than 7.

Its aqueous solution can be used to distinguish sodium ions and calcium ions.

OO w>»

25 The energy profile diagram for the decomposition of ammonia is shown.

energy

165 kJ/mol

1 3
IN, + 2H
2 2 2 2

NH; 46 kJ/mol

progress of reaction

What is the activation energy for the formation of ammonia?

A 46 kJ/ mol B 119kJ/mol C 165kJ/ mol D 211kJ/mol

Applying past knowledge to new situations



BBSS/OPrelims/2023/Sec4E/6092/1

26 Copper(II) oxide reacts with dilute sulfuric acid at a constant temperature of 25 °C.
Which statement best describes the rate of this reaction?

The rate of reaction decreases over time.

The rate of reaction decreases at first, then increases over time.
The rate of reaction increases over time.

The rate of reaction remains constant.

OO w>»

27 Dilute hydrochloric acid was reacted with 1.2 g of magnesium ribbon at room temperature in two
experiments.

In experiment 1, 200 cm® of 1 mol / dm® hydrochloric acid was used.
In experiment 2, 50 cm?® of 2 mol / dm?* hydrochloric acid was used.
The volume of hydrogen gas given off was plotted against time.

Which graph is correct?

A B
4 j
1 1
volume of volume of - 2
hydrogen hydrogen
2
0 - 0 >
0 time 0 time
Cc D
A 4
1 2
1
volume of volume of
hydrogen 5 hydrogen
0 - 0 -
0 time 0 time

Applying past knowledge to new situations
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28 Metal M can be obtained by heating its oxide with carbon or by electrolysis of its aqueous chloride.
Which metal is M?

calcium
copper
lead
silver

OO w >

29 In the extraction of iron from its ore, which substance is oxidised in the blast furnace?

carbon dioxide
calcium carbonate
coke

haematite

oo w>»

30 Mercury, Hg, is a silvery metal that is liquid at room temperature.

It forms two oxides with formulae HgO and Hg20O respectively.

It mixes with other metals such as sodium to form an alloy.

Which property of mercury best explains why it is classified as a transition metal?
Mercury is a good electrical conductor.
Mercury is a silvery metal.

Mercury has variable oxidation states
Mercury forms alloys with other metals.

OO w>»

Applying past knowledge to new situations
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31 Pieces of magnesium, iron, lead and an unknown metal, Z, were placed separately in test tubes
containing ageuous solutions of their ions.

metal ions
Mg?* Fe* Pb?* z*
Mg v v v
Fe X v v
Pb X X X
z X X v
Legend: v — reaction occurred

X — no reaction occurred
Which statement about Z is most likely to be true?

Z is found uncombined in the ground.
Z is found in group Il.

Z reacts slowly with cold water.

Z will react with copper(Il) sulfate.

OO w>»

32 Four different conditions under which potassium bromide is electrolysed using inert electrodes are
listed.

concentrated potassium bromide
dilute potassium bromide

molten potassium bromide

solid potassium bromide

A ODN -

Under which conditions would the electrolyte turn orange?

A 1and2 B 1and3 C 3and4 D 3only

11
Applying past knowledge to new situations
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33 Galvanising steel is the process of coating steel with a layer of zinc. The zinc layer can be applied to
the steel using electrolysis.

In the diagram, what are the electrodes A, B and electrolyte C used?

+ -
| |
electrode A | ! electrode B
electrolyte C

electrode A electrode B electrolyte C
A steel zinc iron(IIT) nitrate
B steel zinc zinc nitrate
C zinc steel iron(IIT) nitrate
D zinc steel zinc nitrate

34 Which two petroleum fractions are commonly used as fuels for engines?

bitumen and naphtha
bitumen and paraffin
diesel and naphtha
diesel and paraffin

OO m >

35 Which property shows an increase in the following series of hydrocarbons?
pentene - butene - propene - ethene

A boiling point B flammability C meltingpoint D  viscosity

12
Applying past knowledge to new situations
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36 How many different alkanes have the molecular formula CsH12?
A 2 B 3 C 4 D 5

37 When reacted with steam and phosphoric acid at 300 °C and 65 atm pressure, an unknown alkene only
forms one type of alcohol.

What is the unknown alkene?

A
I
H—C—C=—C—H
oo
B
H
H—cl—H
H -
I l
H—C=C—?—H
H
Cc
| |
T
H H H H
D
H H H H
1
H—C=C—C|—C|—H
H H

38 Which compound is obtained when acidified potassium manganate(VII) is warmed with 1-propanol?

CH3COOCH;3
C2HsCOOH
CsH,COOH
HCOOC:Hs

oo w>»

13
Applying past knowledge to new situations



BBSS/OPrelims/2023/Sec4E/6092/1

39 The reaction between a carboxylic acid, CxH,COOH and an alcohol C,H2.+1OH produces an ester.
How many hydrogen atoms does one molecule of the ester contain?

y+2n

y+2n+1
y+2n+2
y+2n+3

OO w>»

40 Which of the following compounds would, without adding any other reagent, polymerise to form a
polymer similar to terylene?

C2H4
HOCH2CH:2NH
H2NCH,CH,COOH
HOCH,CH,COOH

oo w>»

— End of paper -

14
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BBSS/OPrelims/2023/Sec4E/6092/1

v
—

‘(*d'y1) aunssaid pue ainjeladws) Wool je ;wpye st seb Aue JO 9|oW 3UO JO SWN|OA 8L

wniouaIMe| | wnijaqou  |wninejepusw| wniuley | wniugsula | wniuiojed | wniaylaq wnund | wnouswe | wnuonid | wniunydau Em_mws Es_.__._mvmoa Em_m._”m_.: wniuioe
7 ON PN w4 s3 10 ’g w wy nd dN n ed yL oY
€0l 201 oL 001 66 86 L6 96 56 6 €6 26 16 06 68 Spiougoe
A €Ll 691 91 Sol €9l 651 /Gl csl (011 = 124 (44" (0)4 6€l
wnpan| wniquapk wninyy wniqie wniwioy |wnisoidsAp| wnique} | wniuopeb | wnidona | wnuewes |wniydwoid | wniwAposu (wnwhposserd| WNUdO | wnueyjue|
n aA wl 13 OH Aa aqL PO n3 ws Wwd PN Id 30 e
L. 0L 69 89 /9 99 S9 79 €9 29 19 09 65 89 1S Sploueyjue|
WINLIOWLIAA| wninosaly wniousados |wniuabjusol|wnipejsuuep| wnusuydw | wnissey wnuyoq |wnibiogess| wnjugnp |wnipiopayiny wnipes wniouely
A 14 ud 6y s@ W SH ug bs aa | spoupe | BY E|
oLl 141 455 Ll oLl 601 80} 0L 901 S0l 0L  |€0L —68 88 /8
= = = 60¢ L0C ¥0C 10C 16l S61 6l 06l 981 ¥8l 18l 8Ll LEL el
uopel aupejse wnjuojod yinwsiq pes) wnijjeyy Ainosaw pjob wnuneyd wnipul wnjwso wniuayl ugisbuny | wnjejue) wniuey wnueq wniseeo
uy W 0d S| ad 1L BH ny d | SO oy M el JH  |spoveyue;| €49 sO
98 G8 8 €8 (8 18 08 6. 8L L. 9. 74 V. €l [44 bL—1G 9§ SS
LEL yxd’ 8¢l (44" 6L GLl 435 801 901 €0l 0L - 96 €6 16 68 88 S8
uouax auipol wnunjiey | Auownue un wniput wniwped JENTS wnipejled | wnipoy | wniuayini | wnpauyos) (wnuspghjow| wnigolu | wniuoonz wnuphk wnjuons | wnipigni
X I AN as us ul PO by Pd ud ny ol O aN 1z A IS qd
2] €S [4°] LG 0S 61 1514 Ly 14 °14 144 1414 [44 34 014 6€ 8¢ A%
¥8 08 6. 74 €L 0L 59 ¥9 65 6S 9S SS Zs 4] 8Y 14 oy 6€
uoydhay aulwolq wniuajes owasie |wnuewssb | wnyeb ouiz Jaddoo 901U }|eqoo uol asauebuew | wniwoiyd | wnipeuea | wniueyy | wnipuess wnpeo | wnissejod
M 19 oS SY ED) €O uz no IN 00 94 Un 10 A 1L S €0 A
9¢ GE 14> e [4% 5> 0¢ 6C 8¢ x4 9C 4 144 %4 [44 X4 0C 6l
oy G'GE (4> 3% 8¢ LZ 124 €C
uobie aulo|yo inyns  |snioydsoyd|  uodlis wnuiwnie wnisaubew |  wnipos
Iy 10 S d IS v b EN
8l Ll 9l Gl 14 €l cl L
0c 6l 9l 14 cl bl SSBuW dlwoje aAleal 6 L
uoau auyonyy uabAxo uabonu uogqieo uoJoq aweu wnyifiaq wniyy|
°N E o] N 0 g loqwis olwoje °g n
0l 6 8 L 9 S Jaquinu (dlwoje) uojoud 14 €
14 l A3y
wnijay uabolpAy
oH H
[4 }
0 IIA IA A Al 11l T
dnolo

Sjuswa|g 4o a|qe L d1polad ayl

Applying past knowledge to new situations



	BBSS 4E_6092P1_Prelim_2023

