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1 Lead(I1) iodide is insoluble in water.
Lead(Il) iodide is prepared by adding agueous lead(Il} nitrate to potassium iodide.

Which pieces of apparatus are needed for the preparation and collection of solid lead(ll} iodide
from 20 cm?® of aqueous lead(I1) nitrate?

=LY

1
A 1,2and 4 B 1,3and 5 c 1,4and5 D 2, 4and 5

A
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2 Some substances may be separated using paper chromatography. The diagram shows the
results of running two mixtures in a suitable solvent.

Which spot has an R; vaiue of 0.387

solvent front
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3

3 Compound X is a crystalline solid at room temperature and pressure. An agueous selution of X
is tested as shown.

test test result

acidify with dilute nitric acid,
then add aqueous barium nitrate

no visible change

white precipitate,

add aqueous ammonia soluble in excess

What could be the identity of X?

A ammonium carbonate
B  sodium suifate

C  calcium nitrate
D

zine chioride

4 Gases are separated from liquid air by fractional distillation.
The boiling points of four gases are shown.

Which gas is both monatomic and a figuid at -200 °C?

gas boiling point / °C
A argon -186
B helium -269
C neon 246
D nitrogen -196
6092/4E/Prelim/2021 [Tumn over
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4
5 Hydrogen chloride gas, HC/, reacts with ammonia gas, NHs, to form solid ammonium chioride.
The apparatus is set up as shown.

After a few minutes, solid ammonium chloride forms where the two gases meet.

solid ammonium chloride

!

source of source of
hydrogen chioride gas ammonia gas

The experiment is repeated using hydrogen bromide, HBr, in place of hydrogen chloride.

How far along the tube does the solid ammonium bromide form?

A B C b

1 1 3 |

source of source of
hydrogen bromide gas ammonia gas

] The table shows the numbers of particles present in the nuclei of four atoms or ions.

protons | neutrons | electronic structure
1 18 | 22 | 288
2 19 20 288
3 19 21 2.8.8.1
4| 20 | 20 2882

Which two particles belong to the same element?

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

B092/4E/Prelim/2021
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7 Element X has a proton number of 20 and a nucleon number of 40. X reacts with element Y to
form an ionic compound.

Which equation shows the process that takes place when X forms ions?

A X+e 22X
B X+2e2>X*
C X=>X'+e
D X2>X"+2e

8 A covalent molecule M contains a total of four shared electrons.
What is M?

A ammonia, NHs

B  hydrogen chloride, HC/
C methane, CHq
D

water, H20

9 Which pair of statements about diamond and graphite is correct?

diamond graphite

A Diamond and graphite are both pure carbon. They are both macromolecules.

Diamond and graphite can both be used as electrodes. Graphite is also used as a
lubricant.

c Diamond has covalent bonds. Graphite has ionic bonds.

D Diamond is hard with a high melting point. Graphite is soft with a low melting point.

10  Which of the following contains the greatest mass of oxygen?

A 0.2 mol of aluminium nitrate, A/(NOs)s

B 0.3 mol of potassium sulfate, K250,

C 0.4 mol of sodium nitrate, NaNQ;

D 0.5 mol of magnesium carbonate, MgCOs;

8092/4E/Prelim/2021 [Turn over
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11 Compound X has a composition by mass of 3.6 % nitrogen and 36.4 % oxygen.

What is the empirical formula of X?

A NO B NO C NG D N:Oy

12 Calcium carbonate reacts with dilute hydrochloric acid according to the equation shown.
CaCOQs + 2HC! - CaClz + CO2 + H.0
10 g of calcium carbonate is reacted with 100 cm? of 1 mol/dm? hydrochloric acid.
The following statements are made.

1.20 dm? of carbon dioxide is formed.
5.55 g of calcium chloride is formed.

4.80 g of carbon dioxide is formed.

2w N -

No calcium carbonate is left when the reaction is completed.
Which statements about the reaction are correct?

A 1and 2 B 1and 4 C 2and 3 D 3and4

13  The reaction for the conversion of bromoethane to ethanol is shown.
CoHsBr + NaOH =2 C2HsOM + NaBr
in an experiment, 10.90 g of bromoethane is converted to 3.45 g of ethanol.
What is the percentage yield of ethanol? [M:: CzHsBr, 109; C:Hs0H, 46]
A 32% B 42% C 7% D 100%

14 Concentrated aqueous sodium chloride is electrolysed using inert electrodes.

Which row shows what is likely to happen in this electrolysis and why it happens?

change occuring explanation
A Oxygen is discharged at the anode. OH(aq) loses electrons more easily
than does Cf{aq).
B During electrolysis, the pH of the electrolyte With the discharge of H'(aq) ions,
increases. OH(ag) ions remain.
Cc Solid sodium is discharged at the cathode. Na*(aqg) is present in aqueous
solution.
D The products stay the same if the aqueous | Na* and CI are present in both molten
sodium chloride is replaced by molten sodium and aqueous sodium chloride.
chloride.

6092/4E/Prelim/2021
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15 Pairs of metals are connected together to make a simple cell, as shown.

The table shows the reading on the voltmeter when different metals are used.

veltmeter

y . -metal 2

™ glectrolyte

metal 2
beryllium cerium cobalt manganese
beryllium 0.00V +0.64 V 157V 067V
® cerium 000V 221V 130V
£ cobalt 0.00 v +0.90V
manganese 0.00V
If metal 2 is more reactive than metal 1, the voltage measured is positive.
What is the order of readtivity?
most least
reactive reactive
A cerium beryllium cobalt manganese
B cerium berylium | manganese cobalt
c cobalt manganese | beryllium cerium
D cobalt manganese cerium beryllium
6092/4E/Preiim/2021 [Turn over
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16 The energy level diagram for the reaction between P and Q to form R and S is shown.

f )

energy
R+S8

-

Which row describes the energy changes involved and the type of reaction?

energy changes involved

type of reaction

A more energy is given out when the bonds in the products are formed
than is absorbed to break the bonds in the reactants

B more energy is given out when the bonds in the products are formed
than is absorbed to break the bonds in the reactants

C more energy is absorbed to break the bonds in the reactants than is
given out when the bonds in the products are formed

D more energy is absorbed to break the bonds in the reactants than is
given out when the bonds in the products are formed

endothermic

exothermic

endothermic

exothermic

17  Nitrogen trifluoride, NF3, is used in the manufacturing of certain types of solar panels. The

equation for the formation of nitrogen trifluoride is shown.

N + 3F2 = 2NFs

type of bond bond energy (kJ/mol)
N=N +950
F-F +150
N-F +280

Using the table of bond energies, what is the energy change for this reaction?

A  -560 kJ/mol
B  -280 kJ/mol
C  +280 kJ/mol
D  +3080 kJ/mol
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18 Marble chips react with hydrochloric acid in an exothermic reaction.
CaCOas(s) + 2HCl{aq) = CaCl{aq) + H20(l) + COx(g)

When excess marble chips are added to dilute hydrochloric acid, the rate of the reaction starts
off fast, then gets slower until the reaction stops.

Why does the reaction rate get slower?

A The concentration of the hydrochloric acid is decreasing.
B  The concentration of calcium chloride is increasing.

C  The calcium carbonate is completely used up.

D The temperature of the mixture decreases.

19 Three experiments are carried out in which the same mass of magnesium is reacted with the
same volume of dilute sulfuric acid at room temperature. The magnesium is in excess.
experiment 1 Large pieces of magnesium are used.
experiment 2 Smaill pieces of magnesium are used.
experiment 3 Large pieces of magnesium are used but the concentration of the acid is

increased.

Graphs of the results are shown.

4 W
volume of gas X
produced/cm? Y
4] - —-
c time/s
Which row is correct?
experiment 1 | experiment 2 | experiment 3
A w X Y
B X Y W
c Y W X
D Y X w
6092/4E/Prelim/2021 [Turn over
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20 The reaction between magnesium and carbon dioxide is shown in the equation.

10

2Mg + CO2 2> 2MgO + C

Which statement describes what happens in this reaction?

A

B
C
D

Carbon is oxidised.

Magnesium is reduced.

Neither oxidation nor reduction happens.
The carbon in carbon dioxide is reduced.

21 Gas X tumns acidified potassium manganate(VII) from purple to colourless.

Gas Y turns agqueous potassium iodide from colourless to brown.

What do these observations show about gas X and gas Y7

gas X gasY
A oxidising agent oxidising agent
B oxidising agent reducing agent
C reducing agent oxidising agent
D reducing agent reducing agent

BP~396

22 An alloy of copper and zinc is added to an excess of dilute hydrochloric acid. The resulting
mixture is then filtered.

Which observations are correct?

filtrate residue
A colourless solution none
B colouriess solution red-brown
c blue solution grey
D biue solution non

6092/4E/Prelim/2021
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23 Three chemicals, P, Q and R, were each dissolved in water. The table shows some of the
reactions of these solutions.

solution reaction when solid sodium | reaction when heated with
carbonate is added solid ammonium chioride

P gas evolved no reaction

Q no reaction gas evolved

R no reaction no reaction

The pH of the three solutions was also measured.

What are the likely pH values of these solutions?

P R
A 2 7 13
B 2 13 7
Cc 7 13
D 13 2

24 The diagram shows the steps in the preparation of a salt.

step 1 step 2 step 3

Which salt can be prepared by this method?

A barium sulfate
B copper({Il) sulfate
c potassium sulfate
D  sodium sulfate

6092/4E/Prelim/2021 [Turn over
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25 Three different elements react by losing electrons. The ions formed all have the electronic
configuration, 2.8.

Which statement about these elements is comect?

A They are noble gases.

B  They are transition elements.
C  They are in the same group.

D  They are in the same period.

26 Sodium is a Group | metal.
Which property, that is typical of most metals, is not shown by sodium?

A conductor of electricity
B high melting point

C  malleable

D  shiny

27 Palladium is an element with the atomic number of 46. Some of its properties, and the properties
of its compounds, can be predicted from its position in the Periodic Table.

Which row is comrect?

. . predicted property of paliadium
predicted property of palladium compounds
A Its density is similar to the density of sodium. Some of them can act as catalysts.
B Its density is similar to the density of sodium. They are white in the solid state.
C It is present in compounds in more than one Some of themn can act as catalysts.
oxidation state.
D It is present in compounds in more than one They are white in the solid state.
oxidation state.

6092/4E/Prelim/2021

ZJ TutorRoll Browse our database of home tutors www.tutorroll.com




BP~399

13
28 The metal beryilium does not react with cold water.
It reacts with hydrochloric acid but cannot be extracted from its ore by using carbon.
Where is beryllium placed in the reactivity series?

magnesium

A

zing
B

iron
c

copper

D

29 Four equations are shown.

C+02->CO

CaCOs; » CaO + CO;

Si0; + 2CO = 8i + 2C0O;
Fe;03 + 3C0O > 2Fe + 3C0O;

R

Which equations represent reactions that take place in the blast furnace where iron is extracted
from haematite?

A 1,2and3 B 1,2and 4 C 2,3and 4 D 3and4only

30 Methanol is made by reacting carbon monoxide with hydrogen. The reaction is reversible.
CO(g) + 2Hx{g) = CH:OH(g)
The forward reaction is exothermic,

What combination of temperature and pressure gives the highest equilibrium yield of methanol?

temperature / pressure /
°C atmospheres
A 200 10
B 200 200
c 500 10
D 600 200
6092/4E/Prelim{2021 fTurn over
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31 Which pair of gases could be removed from the atmosphere using calcium carbonate?

A CQOzand O3
B COandSO0;
C CHiand NO;
D NO;and SO:

32 Oxides of nitrogen, such as NO and NO-, are formed in the petrol engines of cars.
They are removed from the exhaust gases by reactions in the car's catalytic converter.

Which row describes how oxides of nitrogen are formed in a petrol engine, and a reaction that
happens in the catalytic converter?

. . a reaction that happens in the
how oxides of nitrogen are formed catalytic converter
A by the reaction between nitrogen and oxygen 2NCG + 2C0 = Nz + 2C0;
from the air
B by the reaction between nitrogen and oxygen 2NO + 2Hz = Nz + 2H;0
from the air
c by the reaction between nitrogen compounds 2NO + 2C0 > Nz + 2CO:
in petrol and oxygen from the air
D by the reaction between nitrogen compounds 2NO + 2H; = Np + 2H:0
in petrol and oxygen from the air

33 The pie chart represents the composition of natural gas.

Which sector represents methane?

6092/4E/Prelim/2021
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34 When a molecule of a saturated hydrocarbon is cracked, it forms two molecules, Xand Y.

Which row is comrect?

X Y
A H.0 CnHan
B H,O CrHansz
Cc H; CrHan
D Ho CrHane2

35 Which diagram shows a branched-chain isomer of butane?

A B c D
H H H H H H
] » i | ’
H_C_C—C_H H_C—H H—C—H H—C—H I
| | \ l H H g He—H
0 I B e N I VR
H=G—H H H H_?_?_T_H H—C——C—H
H H H H l l
H
H———EIZ——H
H

36 Which organic compound requires the least number of moles of oxygen for the complete
combustion of one mole of the compound?

A CsHOH B  Ci:H;COOH C CsHe D CsHs

37 Chlorine reacts with methane.

Which row is correct?

chemical equation conditions required
A Clo + CHs > CH:Clz + Ha methane and chlorine gases are mixed in
the presence of ultraviolet light
B Clz + CHs > CH:CL + Hz methane is bubbled into concentrated
agqueous chlorine
c Clz + CHs » CHaClI + HC/ methane and chiorine gases are mixed in
the presence of ultraviolet fight
D Ciz + CHs > CHsCl + HC/ methane is bubbled into concentrated
agueous chlorine
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38 Fats are essential components of the human diet.

The diagram shows a fat molecule.

H O H H H

| i1
H—C—O-—C—Cli—(lf-—(l:—*H

H H H

O H H H

i | ]
H—C—G—C—C—C—C—H

| ]

H H H

O H H H

N
H—GrO—C—g—g—q—H

H H H H

Which description of this fat molecule is correct?

A saturated carboxylic acid

B  saturated ester

Cc unsaturated carboxylic acid
D

unsaturated ester

39  Which partial structure is correct for the product of polymerization of butane, CH2=CHCH.CH3?

A B
T 1
C o c—C—C
I ) I
H M, H H H|
c D

H H H H CH, H
N | |
c—C—C—C C——C

[ |
H H H H CH, H |,
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40 Ethanoic acid is reacted with propanol.

What is the name and structure of the ester produced?

name structure
A propyl ethanoate H H 0
L 7
H—C—C—C H H
TN 1
e o
H H
B ethyl propanoate H T a
H—t':—C—C/’:/ HH
AN
R A
H H
C propyl ethanoate H 0
od 1y
,L \O—C—C—C—H
]
H H H
D ethyl propanoate H 0
—od vy
I
H H H
End of Paper
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Section A

Answer all questions in this section in the spaces provided.
The total mark for this section is 50.

A1 The bonding in compound YZX;, formed between atoms Y, Z, and X, is shown below.

Legend.
C electrans of element Z

® slectrons of elemant Y

X electrons of element X

(a) State the Groups that elements X and Z belong to in the Pericdic Table.
T 1T 1, O {1

ot 1= 0 4 PP {1

(b} Element Z has the smallest atomic radius in its Group. Identify element Z.

.................................................................................................................... [1]
(c) Element Y has 16 protons. State the period in which element Y is found in the Periodic
Table.
.................................................................................................................... [1]
(d) Aluminium forms a compound with element X. Write the chemical formula of this compound.
.................................................................................................................... [1]

(e) Ancther element, V, has 1 more proton than element X. State a property that element V is
likely to have.

[Total: 8]
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A2 (a)} In order to make computer processing easier, a system using proton (atomic) numbers
rather than names or formulae has been developed. The following examples illustrate
this code system.

name formula code

sodium chloride NaC! 11,17

iron{lI) bromide FeBr: 26, 35(2)

aluminium oxide ALO; 13(2), 8(3)

Use this system to complete the table below.

name formula code

KF

29,6,8(3)

nitrogen dioxide

3]

(b) A sample of chlorine gas was found to consist of isotopes CI-35 and C/-37. A calculation
of the relative atomic mass of chlorine was found to be 36.5.

(i} Define isotopes.

............................................................................................................. {11
(i} For the two chlorine isotopes, compare and contrast:
» the relative abundance,
s and the atomic structure.
............................................................................................................. [3]
[7 marks]
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A3 Concrete is an excellent building material that is commonly used in Singapore. It is made from
cement, sand and water. Congcrete is slightly porous. When rainwater soaks through concrete,
some of the uncombined calcium oxide in the cement, dissolves to forrm aqueous calcium
hydroxide.

(a) Write a balanced chemical equation, with state symbols for this reaction.

The diagram below shows the cross-section of a cracked concrete beam after a rainfall. Over
time, air diffuses through the cracks fo create a zone of reaction.

compressive force

. H=13
inside of a l P

beam \ /
/ zone of reaction with
/

m / air

surface of a beam Air

(b} Explain why the pH in a wet concrete beam is high.

(c) Explain why there will be a chemical reaction when air diffuses into a wet concrete beam.

6092/02/0/4E/Prelim/21
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To strengthen concrete and prevent cracks, steel reinforcement is often used as seen in the
diagram below.

concrete slab

steel
reinforcement

Source: hito:/fwww. aghireporter.org/Homelnspection/Articles/Gommercial-inspection-CONCRETE-
101/1068#crack-pattern. gif

{¢) In terms of its structure, explain why steel is able to act as a reinforcement against
compressive forces.

{d} Some modem structures, especially those situated near the sea, use fiberglass
reinforcement instead of steel. Why is this so?

[Total: 8]

6092/02/0/4E/Prelim/21

ZJ TutorRoll Browse our database of home tutors www.tutorroll.com




BP-410

A4 A student wishes to identify the anions that are present in a sample of wastewater.
The following flowchart shows how he can identify the anions that are present:

Step 1:
Add dilute
Sample of wastewater "“ﬁc acld Observe If effervescence is formed
Divide resulting mixture into two sampies. Add if effervescence Is ohserved, bubble
agueols siiver nikrate and aqueous barium nitrate gas produced into lime water
to the two samples separaiely
- Bubble gas
Step 3a: Step 3b: Step 3c: |
Aqueous Aqugous into limewater
silver nitrate barium nitrate -
If white precipitate Xis
obeerved, carbonata is present
If white precipitate is formed, If white precipitate is
anion A s present. formed, anion B 1s
If yeliow precipitate is formed, present.
ladide is present

{a) Foranions A and B, write ionic equations for the formation of white precipitates described
above. {Use the actual chemical symbols of the ions involved.)

(b) A student noticed that the test for the anion, nitrate, has been missed out in the flowchart
above. He suggests that after observing if there is effervescence (i.e step 1), the resulting
mixture shouid be divided into three samples to include a test for nitrate.

Explain why this will not give conciusive results.
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(¢) The wastewater contains only aluminium and calcium cations. Draw a flowchart that would
enable him to confirm the identity of both ions, using aquecus sodium hydroxide and

aqueocus ammonia.

B3]
[Total: 7]

A5 Hydrogen has many industrial uses. One possible way to manufacture hydrogen involves the
reaction between methane and steam.

CHa(g) + H20(g) = CO(g} + 3H2(g)
The diagram shows the energy profile diagram for this reaction.

F

enesgy CO(g) + 3HA9)

CHa(g) + HyO(g)

L J

progress of reaction

(a) State one industrial use of hydrogen.

................................................................................................................... [1]
{b} What do the arrows, X and Y, represent in the diagram?

e e e et e e e e e— et a b ens

Y e e e e (2]
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{(c) A student wrote the following statement:

“In the reaction between methane and steam, the amount of energy released for bond
forming is smaller than the amount of energy absorbed for bond breaking.”

Do you agree with the student? Explain your answer with reference to the energy profile
diagram.

(d) If a catalyst can be found for this reaction, draw on the diagram above, how the energy
profile will be change.

(1
[Total: 6]

A6 A student set up two experiments for electroplating steel keychains with copper. She closed both
circuits for a period of time.

Experiment 1 Experiment 2

electrode .. ¢ electrode ..
) X r rod
catbon rod electrode coppe ... alectrode
steet steel
keychain Bl keychain
dilute copper(Il) sulfate dilute copper(1l) sulfate
(a) Complete the table of information about the experiments.
experiment electrodes ionic equation, for reaction at each electrode
1 carbon rod
steel keychain
copper rod
2

steel keychain

3]
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(b} Describe and explain the observations seen in the electrolyte in each experiment.

Experiment 1:

.......................................................................................................................

(c) The student repeated Experiment 2 with another keychain. However, she left the keychain
in the setup without closing the switch for days.

Describe and explain one change she would observe of the keychain.

[Total: 10]
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A7 Ketones are a homologous series of organic compounds.

The table shows the names, formulae and bailing points of some ketones.

name struciural formula boiling point / °C
2-propanone N I - 56
CH;-C—CH,
O
2-butanone I 80

CH;-C—CH5CH,

)
I
3-pentanone CH;CH;~C—CH;CH,
0
3-hexanone 1 123

CH3CHp;—C—CH,CH5CH3

(@) Deduce the general formula and functional group of the ketone homologous series.
generalformula ...l functionalgroup ..........coveiiiiennnn. [2]

{b) Predict the boiling point of 3-pentanone.

.................................................................................................................... (11
{c) Using the information above, deduce the significance of the number “3” in the name "3-
hexanone”.
.................................................................................................................... M|
(d) 2-propanone, propanal (an aldehyde) and 2-propancl are all compounds of carbon,
hydrogen and oxygen.
H H O H H H
L ]
H—C—C—C H—C—C-—C—H
[N
HH H |
H O©OH H
propanal 2-propanol
State with reasons, which of these three compounds are isomers of each other.
.................................................................................................................... 2]
[Total: 6]
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SECTION B
Answer all three questions from this section.

The last question is in the form of either/or and only one of the alternatives should be attempted.
The total mark for this section is 30.

B8 Hydrogen peroxide is a common chemical found in the laboratories and in solutions used in
our daily lives. The following sources of information illustrate how hydrogen peroxide can be
used in managing the spread of the coronavirus and also as a bleaching agent.

Source 1:

—  MINIMUM CONCENTRATION OF 0.5% PEROXIDE

{ HOW DOES IT DESTROY THE VIRUS? }

e
the structure of peracetic acid

-

It is common to express the \\\

concentration of chemicals in
a cleaning solution by
volume %,

e.g. a 50% hydrogen peroxide
is formed by mixing 50 cm? of

hydrogen peroxide with 50

cm? of water.

N ./

Adapfted from info source:
hitps:/iwww.compoundchem.cony2020/03/31/destroy-coronavirus/

8092/02/0/4E/Prelim/21
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Source 2:
Hydrogen peroxide is often found in bleaching solutions as it exhibits strong bleaching properties
upon its decomposition into oxygen gas and water. A compound cailed TEAD is then added to

the bleach solution to improve bleaching performance.

The graph below shows the performance of a hydrogen peroxide containing bleach solution, at
different temperatures, with and without TEAD.

= bleach with TEAD

bleach without TEAD

effective bleaching performance

10 20 30 40 50 60 TO
» temperature / °C

(a) Draw a “dot-and-cross” diagram to show the bonding in hydrogen peroxide. You are
required to show only the outermost electrons.

(2]

6092/02/0/4E/Prelim/21

ZJ TutorRoll Browse our database of home tutors www.tutorroll.com




BP-~417

13

{b) A bottle of hydrogen peroxide solution of concentration 1.0 mol/dm? is found in the lab.

() Find the concentration of the hydrogen peroxide in g/dm®. [Mr of H.0; = 34]

[1]
(ii) Using your answer in b(i) and given that the density of hydrogen peroxide liquid is

1.45 g/cm®, show, using calculations, whether the bottle of hydrogen peroxide
solution meets the minimum concentration required for disinfecting surfaces.

(e} Based on the structure of peracetic acid, predict two properties that it will have.

{(d) Describe the frend in the bleaching performance between the bleaches using TEAD and
without using TEAD with respect to temperature.

6092/02/0/4E/Pralim/21
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{e) The graph below shows the distribution of energy of the particles in the bleach at a given
temperature T.

Unshaded portion below the curve:
- represents colliding particles with energy less than E..

Shaded portion below the curve:
- represents colfiding particles with energy eqgual or more than E..

E, energy

()  On the diagram itself, draw another vertical dotted line to mark the new E; when a
suitable catalyst is added and the temperature remains at T+. Label the new E, as
Ea(catalyst).

[1]

(i) Shade the new portion below the curve that represent effective collisions among
particles after the catalyst is added.
1

(ili) What does your answer in (e)(ii) suggest about the effect of adding a catalyst?

[Totah 12]
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B9 Mercury, Venus and Earth are the three inner planets in the solar system with Mercury closest
to the sun. Venus is both the closest planet to Earth and the planet closest in size to Earth.
With an average surface temperature of 462 °C, Venus is by far the hottest planet in the Solar
System. Tabie 9.1 beiow shows the atmospheric composition on Venus.

Table 9.1: percentage composition of the atmosphere on Venus

gas percentage composition

carbon dioxide g968.5

nitrogen 3.5
sulfur dioxide 0.0150
argon 0.0070
water vapour 0.0020
carbon monoxide 0.0017
helium 0.0012
neon 0.0007

(a} Describe how the percentage composition of the atmosphere on Venus differs from that
on Earth, with respect to carbon dioxide and nitrogen.

(b} Suggest why Venus has a much higher temperature than Mercury despite being further
away from the Sun.

6092/02/Q/4E/Prelimi2
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(d} Suggest one property of metal that need to be taken into consideration when using it to
make a space probe to land on Venus. Explain your answer.

(e} Describe a test to show that the atmosphere on Venus contains sulfur dioxide.

{Total: 8]
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B10 A student conducted an experiment to determine the molar mass of an unknown metal, X. The
student mixes solid iodine with an excess of metal X. When water is added to the mixture, a
reaction occurs between iodine and the metal to form a water-soluble compound, Xlz.

The equation can be representad below:

X+L =2 Xl;

The reaction proceeds until alt of the iodine is used up. The XI; solution is collected and heated
to remove the water and the product is dried and weighed to a constant mass. The
experimental steps are represented in the diagram and the results are tabulated below.

= E = 172 H

12546 g 126.55¢g 127.57 ¢
— -
add H:0
reaction solution heat reheat
———a— i — e —— —— e
occurs collected
/ XI(aq) ™= el
XI:(aqg) excess X Xla(s)
mass of beaker/ g 125.46
mass of beaker + metal X/ g 126.55
mass of beaker + metal X + Iz / g 127.57
mass of XIz only (first weighing) /g 1.28
mass of XI: only (second weighing) / g 1.28

(a) Calculate the number of moles of I used.
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{b) Calculate, to the nearest whole number, the molar mass of the unknown metal, X. Identify
metal X.

Molar mass of Xis ...covvevevve
Metal Xis ... 4]
(c) The student hypothesized that

“the compound formed in the reaction, Xl3, is ionic.”

Briefly suggest how the student could test out this hypothesis in the laboratory.

(d) The student also predicted that chlorine gas will react with metal X more vigorously than
solid iodine at room temperature.

With reference to the trends observed in the Periodic Table, justify if this prediction would
be true.

[Total: 10]
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OR

B10 Hot glue, a form of thermoplastic adhesive in solid cylindrical sticks are melted in the electric
glue gun with a continuous-duty heating element. The glue is sticky when hot, and solidifies
within a minute.

SLCTIONGA), DRI 0F & HOY G S

The glue is a polymer known as ethylene vinyl acefate (also known as EVA). EVA is a polymer
made up of two different polymers joined together. It is a copolymer of poly(ethylene) and
poly(vinyl acetate). The structural formula of EVA is as shown below.

SRS
Il
H H] LH H],

\—Y_J | /

Poly(ethylene) Poly{vinyl acetate)

(a) Draw the full structural formula of the monomer used to form
(i) poly{ethylene),

(i) poly(vinyl acetate).

monomer of poly(ethylene) monomer of poly(vinyl acetate)
[2]
6092/02/0/4E/Prelim/21
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(b) A sample of EVA polymer made with 20% by mass of vinyl acetate was analysed and
found to have an average relative molecular mass of 12040.

How many carbon atoms are present in an average chain?

Show your working clearly.

4]

(c) (i} Two organic molecules, M and N can be used to synthesize the monomer of
poly(vinyl acetate).

Draw the full structural formuia of these organic molecutes, M and N.

(21

(i}  State the conditions needed for the reaction between organic molecules, M and N to
occeur.

................................................................................................................. [1]

(iif) Zinc granules were added into two beakers, each containing one of the molecules,
M and N. Only one of the beakers showed a reaction.

Describe what was observed for the beaker which showed a reaction when zinc was
added.

[Total: 10]
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4092 PURE CHEMISTRY PRELIM 2021 ANS SCHEME

1 Cc 21 C
2 B 22 B
3 D 23 B
4 A 24 B
5 A 25 D
6 C 26 B
7 D 27 C
8 D 28 A
9 A 29 B
10 A 30 B
1 A 3t D
12 A 32 A
13 C 33 D
14 B 34 C
15 B 35 A
16 B 36 A
17 B 37 C
18 A 38 B
19 D 39 A
20 D 40 C
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