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1 A group of students want to investigate if the mass of manganese(IV) oxide will affect
the speed of decomposition of hydrogen peroxide. Hydrogen peroxide decomposes
to form water and oxygen gas.

Which of the following apparatus is not required for this investigation?

electronic balance
gas syringe
stopwatch
thermometer

OO W >

2 To obtain sodium chloride from a mixture of sand and sodium chloride solution, which
of the following should be carried out first?

crystallisation
distillation

evaporation to dryness
fiitration

o0 oW >

3 A white solid was dissolved in distilled water and the resultant solution is tested with
several reagents. The table shows the observations for the different tests.

reagent observation
aqueous sodium hydroxide, warm moist red litmus paper turns blue
agueous ammonia no visible change
dilute nitric acid, aqueous silver effervescence observed, no precipitate
nitrate formed
dilute nitric acid, aqueous barium effervescence observed, no precipitate
nitrate formed

What is the identity of the white solid?

ammonium carbonate
ammonium sulfate
calcium chloride
sodium carbonate

o0 w>»
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4 Which of the foliowing statements is true when liquid stearic acid is cooled to a
temperature below its melting point?

The distance between the particles increases.

The forces of attraction between particles become stronger.
The particles become more disorderly arranged.

The particles vibrate faster.

o0 WP

5 Which of the following statements is true about sub-atomic particles in an atom?

A neutron has a relative mass of 1.

All atoms have protons, neutrons and electrons,
An electron has a relative charge of 1+.

Protons are found orbiting around the nucleus.

oo w»

6 Atoms W and X are isctopes.
W has 35 protons and 46 neutrons.
Which of the following shows the correct symbol for X?

A 3B B 3
c 4% D 81X

7 Atom E has an electronic configuration of 2.8.3.
Atom F has an electronic configuration of 2.6.
Which row correctly describes the compound formed between E and F?

bonding melting point
A covalent low
B covalent high
C ionic low
D ionic high
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8 Potassium dichromate(VI} has a chemical formula of KzCr207.
What is the charge of a dichromate(VI) ion?

2
3+
6+
6—

oOom>»

9 Which of the following has the same number of moles as 16.0 g of oxygen gas?

12.0dm? of hydrogen gas at room temperature and pressure
16.0dm?3 of oxygen gas at room temperature and pressure
24.0dm?3 of steam at 120°C and pressure of 1 atmosphere
40.0g of calcium

o0 w3

10  Which of the following is an example of an endothermic change?

combustion

dissolving ammonium nitrate in water
dissolving concentrated sulfuric acid in water
respiration

ooOow>»
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11  When hydrogen peroxide is added into acidified potassium manganate(Vll), the
colour of the solution changes from purple to colourless.
When hydrogen peroxide is added into aqueous potassium iodide, the colour of the
solution changes from colourless to brown.
What is the role of hydrogen peroxide in these reactions?

reaction with acidified reaction with potassium
potassium manganate(VIil) iodide
A oxidising agent oxidising agent
B oxidising agent reducing agent
C reducing agent oxidising agent
D reducing agent reducing agent

12  Which statement about acids and bases is not correct?

Acids do not contain hydroxide ions.

An acidic solution has a pH value of less than 7 at 25°C.

Basic oxides can be formed from metals reacting with oxygen.

Soluble bases that dissolve in water and producing hydroxide ions are called
alkalis.

ocoOow»P

13  Which set of reagents is the most appropriate to prepare a pure, dry sample of
copper(ll) sulfate’?

copper and dilute sulfuric acid

copper(ll) carbonate and dilute sulfuric acid

copper(ll) chloride solution and sodium sulfate solution
copper(ll} oxide and sodium sufifate solution

oow>
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14 An atom of element J has 3 occupied electron shells and 5 valence electrons.
What is element J?

arsenic
indium
phosphorus
thallium

oom>»

15  Which of the following does not describe about elements in Groups | and VII?

Group | Group Vi
A alkali metals halogens
B boiling point decreases down boiling point increases down
the group the group
C form covalent compounds form ionic compounds anly
D react with cold water readily exist as coloured substances

16  Which of the following shows the chemical equation when chlorine water is added
into agueous potassium bromide?

KBr(aq) + Cl(aq) ——— KCi{aqg) + Br{aq)
2KBr(aq) + Clz(aq)—— 2KCl(aq) + Brz(aq)
KBr(aq) + Ci(}) ——— KCl(aq) + Br{/)
2KBr(aq) + Cl{l) —— 2KCl{aq) + Brz(/)

oOow>»

17  Which of the following will not produce a colour change?

copper + aqueous silver nitrate

iron + aqueous copper(ll) sulfate
magnesium + agqueous zinc chloride
zinc + aqueous iron{lll) suifate

oOmw>
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18  Which of the following is not added into the blast furnace during the extraction of

iron?

A coke

B haematite
C limestone
D quicklime

19  Which statement does not explain the importance of recycling metals?

Metals are finite resources.

Metals obtained from recycling are more useful.

Recyciing of metals uses less energy than mining and extracting.
The extraction of ores causes pollution to the environment.

o0Om>

20 What is the approximate volume composition of dry air?

percentage of percentage of percentage of noble gases and
nitrogen / % oxygen { % carbon dioxide / %
A 21 78 1
B 21 0.93 78
Cc 78 21 1
D 78 1 21
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(ll) hydroxide green
iron(lll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
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Section A
Answer all questions in the spaces provided.

1 Use the list of substances to answer the questions.

argon
calcium hydroxide
copper
helium
lead(ll) oxide
magnesium oxide
sodium hydroxide
steel
Zinc

(a) Which substance is used to neutralise acidity in soif to promote plant growth?

[1]

(b} Which two substances are used to make brass?

[1]

{c) Which substance can react with both acids and alkalis to form sait and water

only?
(11

(d) Which substance is the main constituent of noble gases in clean, dry air?

[1]

(e) Which substance meits over a range of temperatures?

[1]
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2 A drop of plant extract obtained from ieaves was placed in the centre of a piece of
round filter paper. A chromatogram was obtained as shown in Fig. 2.1.

filter paper

green coloured ring

ellow coloured rin
y g {chlorophylis)

(beta carotene)

Fig. 2.1

(a) Using Fig. 2.1, state and explain which substance is more soluble in the
solvent used.

[2]

{(b) The chromatogram was repeated again using a long piece of filter paper.

(i) On Fig. 2.2, draw the results of the chromatogram that you will expect to
see. Label your diagram.

3¢ < starting line

Fig. 2.2
[1]

{(ii) Explain why the starting line cannot be submerged into the solvent.

[1]
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3 (@) Table 3.1 shows the information of some air pollutants and their sources.
Fill in Table 3.1 with one source for each air pollutant.

Table 3.1

air pollutant source

sulfur dioxide

oxides of nitrogen

carbon monoxide

[3]

(b) Describe the effects of sulfur dioxide on human and on the environment when
it is emitted to the atmosphere.

effect on human:

effect on environment:

2]
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(¢} (i) Under certain conditions, nitrogen monoxide reacts with oxygen in air to
form nitrogen dioxide.

Write the chemical equation for this reaction.

[1]

(i) Explain why nitrogen monoxide is oxidised in this reaction.

[1]

(d) Although carbon dioxide is not considered as an air pollutant, a build-up of it in
the atmosphere can lead to global warming.

Draw the ‘dot and cross’ diagram to show the arrangement of the outer sheill
electrons in carbon dioxide.
[Proton numbers: C, 6; O, 8]

[2]
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4 Fig. 4.1 describes some of the reactions of several substances.

white solid A

colourless gas B that
forms a white precipitate
with limewater

strong heating

Y

solid C

acid D

sodium

a few drops of colourless solution E aqueous sodium
hydroxide, Al foil,
warm

hydroxide

white precipitate F

excess sodium
hydroxide

white precipitate insoluble in
excess sodium hydroxide

gas G tumns moist red litmus
paper turns blue

Fig. 4.1

(a) State the identities of A, B, C, D, E, F and G.

A

F

G

[71

(b) Write a balanced chemical equation, with state symbols, for any one of the

reactions in Fig. 4.1.

(2]
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5 Fig. 5.1 shows different particulate models to represent different substances.

W X 4
..°o.o.. X'&&f

o o @ o%oqgcgsocb

°
080020%. 8&8300%

3> © g e,
&089093.8 &

E F

Fig 5.1

Fill in Table 5.1 with the appropriate letter(s) in each row to match the descriptions
given.

Table 5.1

description diagram

a compound

an element

a mixture of an element and a compound

a mixture of two compounds

[4]
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6 10 g of sodium hydroxide pellets was dissolved into 250 cm? of distilled water.

(a) Calculate the concentration of this solution in mol/dm?,
[Relative atomic masses: H, 1; O, 16; Na, 23]

concentration = mol/dm3®  [2]

(b) (i) Write the ionic equation for neutralisation.

[1]

(ii) Hence, calculate the number of moles of ions required to completely
neutralise 25.0 cm? of the above sodium hydroxide solution.

number of moles = {2

{c) Neutralisation reaction is an example of an exothermic reaction.
Define the term exothermic.

[1]
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7 (a) State the order by which the elements are arranged in the Periodic Table.

[]

{b) Fill in Table 7.1 with the electronic configurations of atoms of lithium-7 and

potassium-39.
Table 7.1
atom number of electrons electronic configuration
lithium-7 3
potassium-39 19

[2]

(c) A few drops of Universal indicator are added into two separate beakers of
distilled water. Lithium and potassium are then added into one beaker each.

(i) Write the chemical equation for the reaction of any one of the metals listed
above with water. State symbols are not required.

(1]

(i} Describe and explain one similarity and one difference in the
observations for the reactions carried out in (c).

similarity:
explanation:
difference:
explanation:
[4]
[Turn Over
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Section B (20 marks)
Answer all questions from this section.
Write your answers in the spaces provided.

8 Some metals can be extracted from their oxides when heated with carbon. Table 8.1
shows the experimental results after heating 0.25 g of four different metal oxides with
excess carbon for 10 minutes.

Table 8.1
. volume of carbon dioxide
metal oxide 3
produced / cm
calcium oxide 0
copper(ll) oxide 32
iron{ll) oxide 10
nickel(ll} oxide 25

(a) Using the information from Table 8.1, arrange the metais in decreasing
reactivity.

(1]

(b) () Explain why no carbon dioxide is produced when calcium oxide is heated
with carbon.

(1]

(ii) Suggest a method to extract calcium from its ore.

[1]

[Turn Over
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11

{c} (i) Draw the 'dot and cross’ diagram to show the arrangement of the outer
shell electrons in calcium oxide.
[Proton numbers: O, 8; Ca, 20]

[2]

(i) Explain why solid calcium oxide is unable to conduct electricity, but
molten calcium oxide can conduct electricity.

[2]

(d) Electrical wiring are often made of pure copper because of its high electrical
conductivity and high ductility.

State one other physical property of copper.

[]

(e) fron is another metal that is widely used in daily life. However, iron will undergo
rusting over time.

(i} State a method which can prevent iron from rusting.

[1]

(i) Describe how the method in (e)(i) helps in rust prevention.

(1]
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12

9 The speed of reaction between zinc granules and excess 0.1 mol/dm? dilute sulfuric
acid was studied by collecting the gas produced at regular time intervals.

No effervescence was observed after 120 seconds. The total volume of gas collected
was 82 cm? at room temperature and pressure.

(i) State the identity of the gas produced.

(1]

(i) Calculate the number of moles of gas produced.

[1]

(b) Sketch the graph of volume of gas produced against time on the axes provided.
Label this graph A.

volume of gas
produced / cm?®
»

0 >time/s

(2]
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13

(c) Describe how the graph in {b) shows that the speed of the reaction decreases
as the reaction proceeds.

(1]

(d) Sketch on the axes provided in (b) to show the expected result when the
experiment is repeated,

(i) ata higher temperature. Label this graph B.
(ii) using excess 0.05mol/dm? dilute sulfuric acid. L.abel this graph C. [2]

(e} Using the collision theory, explain why the speed of reaction would increase
when powdered zinc is used instead.

[2]

(H Another student wanted to investigate the speed of reaction between copper
and dilute sulfuric acid instead. He observed no effervescence after adding a
strip of copper into dilute sulfuric acid.

Explain why he was unable to carry out this investigation.

[1]
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14

Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(lt} hydroxide green
iron(lll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
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PSS 2021 4E/5N Science(Chemistry) 5076/5078 Preliminary Examination
Marking Scheme — MCQ

11 12 13 14 15 16 17 18 19 20

Cc A B c c B c D B c
Distribution
A-5
B-5
C-6
D~-4
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