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1 Which apparatus is most suitable to measure 21.20 cm? of hydrochloric acid?

pipette
burette

measuring cylinder

OO0 w >»

electronic top pan balance

2  Which method is suitable for obtaining pure ethanol from wine?

A filtration

B distillation

Cc crystallisation
D

fractional distillation

3 An unknown white substance was found on a murdered victim’s body. A crime scene
investigator conducted a series of tests on the substance.

First, he dissolved the substance in water to form a colourless solution. Next, to a portion of
the solution, he added aqueous sodium hydroxide dropwise. A white precipitate was
formed. The precipitate did not dissolve when excess sodium hydroxide was added.

What is the white substance likely to be?

A zinc nitrate
B zinc sulfate
C calcium nitrate
D

calcium sulfate

© BGSS 2018
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Which group of particles has eight electrons in their valence shells?
A Li*, Na*, Cr, S

B Li*, Na*, CI, Ne

Cc H*, Mg?*, F-, He

D S?%, Na*, 0%, Ar

An element has the electronic configuration, 2.8.4. What is the identity of the element?

A sulfur

B silicon
C carbon
D nitrogen

Two elements react to form a compound with the chemical formula X2Y.
This compound is able to conduct electricity when dissolved in water.

Which of the following pairs is most likely to be elements X and Y?

X Y
A sodium sulfur
B magnesium chlorine
C oxygen carbon
D nitrogen oxygen

Using the equation shown below, find the volume of oxygen needed to completely react
with 36 dm?® of CH4 at room temperature and pressure.

CHs4 (g)+ 202(g) — CO2 (g) + 2H20 (9)

24 dm?
36 dm?
48 dm3
72 dm3

O 0O w >
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11

4

In a village, before using a cast iron wok, lemon juice is used to clean the surface of the
wok. This is because

A
B
Cc

D

the lemon juice is acidic and will react with iron surface to produce iron(II) salt.
the lemon juice is acidic and will react with iron surface to produce iron(Ill) salt.

the lemon juice is acidic and will remove the iron(IlI) oxide that is found on the
surface.

the lemon juice is acidic and will add on to the iron(III) oxide that is found on the
surface.

Aluminium oxide can react with both acid and alkali to form a salt. What type of oxide is it?

A

B
Cc
D

basic
acidic
neutral

amphoteric

What result is obtained when liquid bromine is added to aqueous potassium chloride?

A

B
Cc
D

A brown vapour forms.
A silvery solid is formed.
A green gas is produced.

There is no visible reaction.

Element Z has the electronic configuration of 2.8.8.1. A scientist dropped a piece of
element Z in cold water. What would his observation be?

A

B
Cc
D

Element Z sinks to the bottom of the container and no bubbles was seen.
Element Z floats on the surface of the water and some bubbles were seen.
Element Z sinks to the bottom of the container and effervescence was seen.

Element Z darts around the surface of the water, effervescence and sparks
were seen.

© BGSS 2018
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13

14

beaker 1

beaker 2

EE
—

beaker 3

The diagrams above show the results obtained when three different metallic discs of the
same shape and size were dropped into dilute hydrochloric acid separately.

Which metal is likely to have been placed in each beaker?

beaker 1 beaker 2 beaker 3
A magnesium copper calcium
B calcium copper magnesium
C copper magnesium calcium
D calcium magnesium copper

Nickel is between iron and lead in the reactivity series.

Which statement(s) can be deduced from its position in the reactivity series?

O o0 w >»

I Nickel forms effervescence with cold water.
Il Nickel is obtained by heating nickel ore with carbon monoxide.

Il Nickel reacts with dilute hydrochloric acid to produce hydrogen gas.

1 only
land il

Il and I
I, lland il

Carbon monoxide, sulfur dioxide and oxides of nitrogen are all common pollutants of air.
Which pollutant is shown with its correct source and its adverse effect on the environment?

158

pollutant source effect on the environment
A carbon monoxide | combustion of fossil fuels acid rain
B carbon monoxide lightning global warming
C oxides of nitrogen lightning acid rain
D sulfur dioxide volcanoes global warming
©BGSS 2018
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15 Ammonium chloride was added to distilled water. Which graph correctly shows the change
in temperature?

A

teqperatu re/°C

TN

B

temperature/°C
'y

A

time/s

N

time/s

A4

temperatu re/°C

time/s

\ 4

—

‘?mperature/"C

time/s

\ 4

16 Acidified potassium manganate(VII) can be used to detect the presence of ethanol vapour

in the breath of a person who has consumed alcohol.

If ethanol is present, a colour change is observed. What is the colour change observed?

A

B
Cc
D

colourless to brown
purple to colourless
colourless to purple

brown to colourless

© BGSS 2018
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17 Excess magnesium was added to a beaker of dilute hydrochloric acid on an electronic
mass balance. A graph of the mass of the beaker and contents was plotted against time
(curve 1).

mass of beaker/g
A

» time/min

What change in the experiment could give curve 27?

I  The same volume of a more concentrated solution of hydrochloric acid.
Il The same mass of magnesium but in smaller pieces.
Il A lower temperature.

A I only

B Il only

C I and Il only
D Il and lll only

18 A compound with molecular formula C2H4O2 dissolves readily in water to form an aqueous
solution. When this aqueous solution reacts with magnesium and limestone respectively,
bubbles of colourless gas are observed. What is the structural formula of this compound?

A B H H
O H |
| H—O—C=C—0—H
H—O—C—C—H
I
H

o H H\ /O\ /H
H—C—0O—C—H /C\ /C\
| H O H

© BGSS 2018
[Turn Over

160



19

20

8

The diagram shows the structure of a monomer.

H ClI

|
C=C
|
FOF

Which polymer can be made from this monomer?

A H F H F B '

L H ¢ H C

—C—C—C—C— | |1 ]
L [ 1 - e as = o

CCF c F ]

F F F F

c T ?z T ?z b H C H c
ot e U

F C F cCl A l A i

What is the structure of the product formed when ethene gas is passed through aqueous
bromine?

A B H H
H H ||
| H—?—?—Br

H_|C_(|:_Br H Br
H H
c Br H D H H
|| |
H—C—C—Br H—C—C—Br
T ]
H H H OH
© BGSS 2018
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2
Section A
Answer all the questions in the spaces provided.

1  Fig. 1.1 shows the particles in six substances.

JEON QO
00 O @'Cf

] 5 .

Fig 1.1

(@) Which diagram best represents

(i) carbon dioxide, L
(ii)  molten copper,
(iii)  solid sodium chloride, Ll
(iv)  helium,

(v brass.

(b) Which of the above substances, A — F, represents an element?

© BGSS 2018
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3

2 Table 2.1 gives some information on the component gases of clean air in the atmosphere.

Table 2.1
gas melting point / °C | boiling point/°C
nitrogen -210 196
oxygen -218 -183
argon -189 -186
other noble gases

carbon dioxide sublimes at —78 °C

water vapour 0 100

Separating air into its component gases is an important process in the industries. Air is
first cooled to liquid at —200 °C before it is gradually warmed up and separated into its
component gases, as illustrated in Fig. 2.1.

stage 1 stage 2
= hitrogen

—

——>0xygen

liquid air at

;
COOP‘ ~200°C ‘LH

l o heater
argon, carbon dioxide

and water removed

Fig. 2.1

(a) Describe the arrangement and movement of the particles in the liquid air.

(b) Explain why argon, carbon dioxide and water can be removed when air is compressed
and cooled to —200 °C in stage 1.

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

(c) Name the method used to separate the components of liquid air in stage 2.
.............................................................................................................. [1
© BGSS 2018 [Turn Over
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(d)

3 (a)

(b)

4

Which component will be collected last in stage 27 Explain your answer.

Sir James Jeans, who was a great populariser of science, once described an atom of
carbon as being like six bees buzzing around a space the size of a football stadium.

(i) Suggest what were represented by the six bees in this description.

Carbon has two isotopes which have the symbols %C and 18C.

(i) State, in terms of atomic structure, the difference between the two isotopes of
carbon.

(i) Draw a diagram to show the arrangement of electrons in an atom of the%C
isotope.

[1]
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4 Chromatography is often used to solve crimes involving forgery.

In an investigation of a case which involves a bank cheque issued with a forged signature,
the sample of ink from the forged signature was tested together with inks from the pens of
five suspects V, W, X, Y and Z. Fig. 4.1 shows the chromatogram that was obtained with
the use of an organic solvent.

solvent front—>--------------f---------------------ooo oo

[ J [ ] [ J

°

[ J [ J [ J

[ J [ J [ J [ J
start line — °
drawn in pencil | ink from ', w X Y z

forged
signature inks from pens of suspects
Fig. 4.1

(a)

(b)

(c)

(d)

Which suspect is most likely to have forged the signature in the bank cheque?

Suggest why the ink from the pen of suspect W gives only one spot on the
chromatogram.

Suggest a reason why water would probably not be a suitable solvent to use for this
chromatography.

© BGSS 2018 [Turn Over
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5 Haematite, a common ore used for the extraction of iron, contains the compound, iron(III)
oxide. Iron is produced in the blast furnace by heating a mixture of iron(III) oxide, coke and
limestone with air. Fig. 5.1 gives the outline of a blast furnace in which iron is extracted
from its ore.

haematite, coke and limestone

;
P,

waste gases +— waste gases

hot air —» <+— hot air
— molten
molten «— slag
iron )
Fig. 5.1

(a) Describe how carbon dioxide is produced under high heat in the blast furnace.

................................................................................................................ [2]
(b) The chemical equation for the production of iron in the blast furnace is shown.
Fe203 (s) + 3CO (g) = 2Fe (I) + 3CO2(g)
(i) State the oxidation state of iron in iron(III) oxide.
........................................................................................................ [1]

(ii) Explain, in terms of oxidation states, whether iron(Ill) oxide is oxidised or
reduced.

© BGSS 2018 [Turn Over
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6 (a) A 500 cm® aqueous sample contains 37.6 g of copper(ll) nitrate. Calculate the

concentration of the copper(Il) nitrate solution in mol/dm3.

[Relative atomic masses: Ar, Cu, 64; N, 14; O, 16]

concentration =

mol/dm? [2]

(b) When a piece of zinc is added to the copper(II) nitrate solution, a reddish brown solid
is formed. Explain the observation.

7 Fig. 7.1 describes some of the properties and reactions of solution Z.

X add
white dilute nitric acid

precipitate |¢and agueous

silver nitrate

Z
green
solution

add
aqueous
sodium

Fig. 7.1

(@) Give the identities of X, Y and Z.

(b) Write a balanced chemical equation for any one of the reactions in Fig. 7.1.

© BGSS 2018
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Y
green precipitate,
insoluble in excess
aqueous sodium
hydroxide

(3]
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8 (a) Complete Table 8.1 by filling in the five blanks.

Table 8.1
name of substance chemical formula solubility in water
sodium carbonate soluble
calcium nitrate Ca(NOa3)2 soluble
K2SO4 soluble
barium chloride soluble
lead(IT) chloride PbCl2
iron(III) carbonate insoluble

[3]

(b) (i) Give the names of the two reagents in Table 8.1 that can be used to prepare a
white precipitate of calcium carbonate.

[1]

(ii) Describe the process of how you could prepare a pure dry sample of calcium
carbonate from the two reagents you have given in (b)(i).

© BGSS 2018 [Turn Over
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9

Section B
Answer any two questions in this section.

Write your answers in the spaces provided.

9 Fluorine is an element found in Group VII. It would react vigorously with potassium, from
Group I, to form potassium fluoride. It would also react with hydrogen gas to form hydrogen
fluoride.

(@) Write a balanced chemical equation for the reaction of fluorine and potassium.

(b) Draw and label the electronic structures of potassium fluoride and hydrogen fluoride.
[Proton (atomic) numbers: H, 1 ;F, 9; K, 19]

potassium fluoride

hydrogen fluoride

[4]

(c) Use these structures to explain why, at room temperature and pressure, potassium
fluoride is a solid and hydrogen fluoride is a gas.

© BGSS 2018 [Turn Over
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10
10 Alcohols form a homologous series.

(@) (i) Give two general properties of a homologous series.

(b) Xis an alcohol with two carbon atoms in its molecule.

(i) Complete Table 10.1 by naming and drawing the full structural formula of X.

Table 10.1

name of X structural formula of X

(2]

(ii) Give the chemical formula of the organic substance that is formed when X
reacts with atmospheric oxygen.

(iii) A solution of X can be made by fermentation of glucose. Describe how this
process is completed in the laboratory.

(iv) X is commonly used in Brazil as a fuel for vehicles. Suggest a reason why X
can be used for this purpose.

© BGSS 2018 [Turn Over
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11  When hydrochloric acid reacts with strips of magnesium, a gas is given off.

(@) Draw a diagram to show how you would investigate the speed of the reaction
between hydrochloric acid and magnesium in an experiment. Describe how you
would find the speed of the reaction based on the data collected in this experiment.

(b) State and explain one way of increasing the speed of this reaction. Use your
knowledge of reacting particles in your explanations.

............................................................................................................ [3]
(c) Give the name of the gas given off in this reaction.
............................................................................................................ [1]
(d) G is the next member in the same group that magnesium belongs to.
(i) State the chemical symbol of G.
...................................................................................................... 1]
(ii) Explain why G is placed in the same group as magnesium.
....................................................................................................... [1]
© BGSS 2018 [Turn Over
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(IT) hydroxide light blue
iron(IT) hydroxide green
iron(I1I) hydroxide red-brown
lead(II) hydroxide white
zinc hydroxide white
©BGSS 2018
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SETTER: Tang Hui Boon EXAM: Prelim
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Section A: 45 marks

Qn. Scoring Points Max.
No. Marks
1 (@@ |F (5]
(i) | D
(i | C
(iv) | A
(v) | B
(b) | Aand/or D [1]
2 (a) | Particles are closely packed bu tordéfh‘\granged [1] 2]
Particles move freely and sllde each r throughout [1]
(b) | At—200°C, argon, carbonxdﬁ&}a}\dwaterwll be removed 3 ollds [1] [1]
(c) | Fractional distillation N A} [1] [1]
d) | Oxygen gas 1 2
@ 1t has the h|ghM0ll|M\ /KD&& H 2
(e) | Nitrogen gas I [1] [1]
A\ \ \3 KK D))
3 |@]@0) felectrons \ VN >~ () NN [1] [1]
(ii)] | Jorotons or neufrons or dudleus () ~ v [1] [1]
(t<\ M)/ |/They hav é{@erent er of neutrons. '3C has 6 neutrons | [1] (1]
eas &C has Qe@p
i)
N 0
(1] (1]
4 (a) | SuspectZ [1] [1]

(b)

The ink from the pen of W is probably made from a pure substance.

(1]

(1]

(c)

Unlike ink from a pen, pencil line will not dissolve in the solvent and
will not interfere with the separation of the ink.

OR

Ink from a pen is a mixture and it will dissolve in the solvent and

will get separated in the solvent which will interfere with the separation
of the ink.

(1]
(]

(2]

(d)

The ink used for signing bank cheque would probably be insoluble in
water.

(1]

(1]

BGSS 2018
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Carbon dioxide is formed when coke is burnt in hot air and when
limestone is decomposed at high temperature.

(will not accept CO reducing Fe,O3 equation given in part (b). CO: is
produced mainly by oxidation under this reaction.)

(1]
(1]

(2]

(b) | (i) |+3 [1] [1]
(c) | (i) | The oxidation state of iron has decreased and thus, it is reduced. [1] [2]
Iron’s oxidation state has decreased from +3 in iron(III) oxide to 0 [1]
in iron.
(@) | Number of moles of Cu(NOs) = 22 = 0.2 [1] 2]

188
Concentration in mol / dm? = 0'5 = 0.4 mol / dm?®

(1]

(b)

Zinc is more reactive than copper.
Zinc displaces copper in copper(ll) nitrate to form copper met
is the reddish brown solid.

(1]
(1]

(2]

(a)

X: silver chloride / AgC!
Y: iron(II) hydroxide / Fe(OH)2
Z: iron(1I) chloride / FeCls

1]

(1]

(3]

(b)

FeCl, + 2AgNO3; > Fe(NO3), + 2AgCl
OR /
FeCl, + 2NaOH = Fe(OH), + 2NaC/ P

{fl\ct formu eoffeogentsa

balancgéd qua

(1]
(1]

(2]

(a)

name of ( c éa&bjm/}}g </i:ﬂubilit water

substance

sodium%av‘?irmex @éc ?.\(/ v soluble

i Loy | e

pota\NﬁT¥gfate Y{ K2VO4 soluble

(W\cﬁoridé\f\%\y) BaCl; soluble
\\ Iﬁ@dﬁm&?@é PbCl, insoluble

<@Wnate Fe2(CO3); insoluble

(1]

(1]
(1]
(1]
(1]

(5]

(b)

1. sodium carbonate
2. calcium nitrate

both
1]

(]

(c)

Mix sodium carbonate and calcium nitrate solution (or reagents
stated in 8(b)(i) together.

Filter the mixture and collect the residue.

Wash the residue with distilled water and dry between pieces of filter

paper.

(1]

(1]
(1]

(3]

BGSS 2018
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Section B: 30 marks

Qn.
No.

Scoring Points

9

(a)

2K+ F2 > 2KF

Marks

Max.
Marks

(b)

+

sfer of elect nd charge

C ct number of electrons

correct number of shared electrons
/f(‘\\ correct number of electrons in the molecule

(1]
(1]

(2]

(1]
(1]

(1]
(1]

(4]

is an‘ionic compound with strong electrostatic forces
oppositely charged ions,
arge amount of energy to overcome the attraction

thus it has a low melting and boiling point.

(1]
(1]
(1]
(1]

(4]

10

(a)

(i)

Member of the same homologous series have similar chemical
properties and

they display a gradual change in their physical properties as the
number of carbon atoms increases in their molecules.

(will not accept same functional groups or general formula because
question ask for properties and not structure.)

(1]
(1]

(2]

CnH2n+1OH

(1]

(1]

(b)

name of X structural formula of X

o

ethanol H-C-C-O-H
I |

H H

correct name
correct structural formula

(1]
(]

(2]

CH3;COOH

(1]

(1]

Yeast is added to a solution of glucose in a conical flask and placed
in a water bath.

Temperature of the mixture in the water bath needs to be kept at
37°C.

(1]
(1]

(3]

BGSS 2018
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The conical flask is connected through a delivery tube to a test tube
with limewater to prevent oxygen in air from entering the conical
flask.
*please emphasize to students that a brief mention of the 3
conditions with no proper description of experiment will be
penalised one mark in the exams because the question asked for
description of process.

(1]

(iv) | X can be burnt exothermically to produce heat to power the
vehicles.

(1]

(1]

1

T

E pmgmgvnignigingey

gas syringe

hydrochloric acid

magnesium

@ stopwatch

diagram
label

Plotag volume of gas produced against time. OR
Plot a graph of mass of contents in flask against time.
relevant graph to the diagram drawn.
(Students are not required to plot/sketch the graph)
The speed of reaction can be determined by the gradient of graph.
(Stopwatch needs to be mentioned “once” either in diagram or description
to be awarded mark either in diagram or description.

(1]
(1]

(1]

(1]

(4]

(b)

Increasing the temperature of reaction mixture

will increase the kinetic energy / speed of reacting particles.

OR

Use powdered magnesium instead of strips of magnesium provides
smaller particle size of magnesium which provide a larger surface
area for collision.

OR

[1]
(1]
OR
(1]
(1]

OR
(1]

(3]

BGSS 2018
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Higher frequency of effective collisio
magnesium particles increases the speed

Note: Students need to m;n/tioa,tg reqcting particles, magne
acid particles (H* ions) at least ence’in'the nswes

(c)

hydrogen

(1]

(d)

(i)

(1]

(ii) They have tfs en mber of ence el@\QOR
They both hayveitwo Ie ce

(1]

XW

BGSS 2018
Paage 5 of 5

180




181



2018 4E Science Chemistry SA2 - Bedok South Secondary School

21

22

23

The diagram shows some laboratory apparatus.
3 4 5

1 2
Which apparatus are needed to produce and collect pure water from seawater?

A 2and 5 B 3and 5
C 1,2and 4 D 1,4and 5

Which substance, A to D undergoes changes in physical states from room temperature to
0°C?

Melting point/°C Boiling point/ °C
A -2 65
B -23 4
(o 50 250
D -187 -165

Which statements are true about compounds?

They can be made from another compound.
They can be made from metals alone.

They can be made from non-metals alone.

They can be made from a metal and a non-metal.

AOWON -

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

182



24 A sugar mixture was compared with four different simple sugars using chromatography.
The results are shown in diagram below. What types of sugars does the mixture contain?

o [
o
o
[ [
sugar mixture sugar1 sugar 2 sugar3 sugar 4
A sugar 1 and 2 B sugar 1 and 4
C sugar 2 and 3 D sugar 3 and 4

25 Which compound contains three atoms?

A H20O B HC/
C CaSO0y4 D NO

26 Which of the following compounds has the highest percentage of nitrogen by mass?

A NH4NOs B (NH4)2COs3
C  CO(NH2): D NH,C/

27 A student dissolved 14.9g of potassium chloride, KCI, in 100 cm?® of water. What is the
concentration of the resulting potassium chloride solution in mol/dm3?

0.002 mol/dm3
0.01 mol/dm3
0.15 mol/dm3
2.0 mol/dm3

oo w >
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28

29

30

The graph below shows the colour ranges of the acid-base indicators methyl orange,
bromothymol and phenolphthalein.

red yellow

Methyl orange

yellow blue
Bromothymol blue

colourless magenta

Phenolphthalein

A solution, when placed in the three indicators separately, is yellow in methyl orange, yellow
in bromothymol and colourless in phenolphthalein. What is the pH range of the solution?

A 251035 B 451t05.5
Cc 7.5t08.5 D 9.5t010.5

Which of the following elements burns in air to produce a substance which can react with
both hydrochloric acid and sodium hydroxide?

A lead B hydrogen

C iron D phosphorous

Which of the following reagents cannot be used to differentiate sodium hydroxide solution
from sodium chloride solution?

Aqueous iron(lll) nitrate
Aqueous copper(ll) nitrate

Aqueous lithium nitrate

OO0 w >

Aqueous ammonium nitrate
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31

32

33

Separate samples of hydrogen peroxide are added to aqueous potassium iodide and to
acidified potassium manganate(VII). Itis known that hydrogen peroxide is both an oxidising
agent and a reducing agent.

What colour changes are seen?

aqueous potassium iodide acidified potassium manganate(VII)
A colourless to brown purple to colourless
B brown to colourless purple to colourless
C colourless to brown orange to green
D brown to colourless orange to green

X, Y and Z are elements in the same period of the Periodic Table.
X forms an acidic oxide, Y forms a basic oxide and Z forms an amphoteric oxide.

If X, Y and Z are placed in increasing order of atomic number (lowest atomic number first),
which order is correct?

A XY, Z B Y,Z X
Cc Y, X, Z D X, ZY

Rubidium is in the same group as sodium in the Periodic Table. What is a likely property of
rubidium?

It reacts with water to form hydrogen gas.
It cannot be cut by knife.
It reacts with chlorine gas to form a salt with the formula RbCl>.

OO0 w >

It does not conduct electricity in the molten state.
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34 Which of the following experiment will have the fastest speed of reaction?

experiment A experiment B
dilute 1 concentrated
hydrochloric hydrochloric
acid acid
lumps of lumps of
calcium WHSoRaL =~ calcium
carbonate 30°C carbonate
experiment C experiment D
dilute concentrated
hydrochloric hydrochloric
acid acid
water at— powdered water at —— powdered
60°C calcium 60°C calcium
carbonate carbonate

35 The element chromium produces hydrogen from dilute hydrochloric acid but it does not
react with cold water. When a piece of chromium is placed in lead(II) nitrate solution, solid
of lead appear.

What is the order of decreasing reactivity of the metals lead, calcium and chromium?

A calcium, chromium, lead B calcium, lead, chromium

C chromium, calcium, lead D lead, chromium, calcium

36 In which tube is the iron nail not likely to rust?

A B C D

boiled water drying agent salt water
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37

38

39

40

Which of the following shows the correct percentage composition of oxygen, nitrogen and
carbon dioxide found in dry unpolluted air?

Oxygen Nitrogen Carbon dioxide
A 78 21 1
B 1 78 21
Cc 21 78 1
D 78 21 78
Which of the following shows the correct use of the different fractions of petroleum?
Fraction Uses
A Petrol used for making chemical feedstock
B Bitumen used for lubricating machine parts
Cc Kerosene used as fuel for aircraft
D naphtha used to pave road

Which of the following hydrocarbon undergoes substitution reaction?

A CoHg4 B CaHs
C C2HsCOOH D C2Hs0OH

Which of the following is the same for both ethanol and ethanoic acid?

empirical formula
functional group

number of carbon

o0 w >

homologous series
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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(Ill) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
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A1

2

Section A
Answer all questions in the spaces provided.

The diagram below shows the formulae of some gases found in polluted air.

N
TN

J

7\

L 0, €O, NO /

Choose formulae from the diagram to answer the following questions (a) to (d). Each may be
use once, more than once or not at all.

(a)

(b)

(c)

(d)

Give the formula of a gas that is produced by incomplete combustion of fuels. State the
harmful health effect of this gas.

................................................ ANA o [1]

................................................ AN L [1]
[Total: 5 marks]

5076/03/BDS4E5N/Prelim/18
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A2 Sulfur and sulfur compounds are common in the environment.

(@) A sample of sulfur from a volcano contained two different types of sulfur isotopes: sulfur-32
and sulfur-34.

(i) Complete the table below to show the atomic structure of each isotope of sulfur.
Number of
Isotope
Proton Neutron Electron
Sulfur-32
Sulfur-34

(2]

(i)  The relative atomic mass of sulfur is 32.2. Explain why does the relative atomic mass
of sulfur is not a whole number.

(b) One of the gases produced during volcanic eruptions is hydrogen sulfide. H>S. Hydrogen
sulfide is a poisonous, colourless gas which smells of rotten eggs.

(i) Draw a dot-and-cross diagram to represent the bonding in a hydrogen sulfide
molecule. Show outer electrons only.

(2]

(i) Explain, in terms of bonding and structure, why hydrogen sulfide gas does not conduct
electricity.

................................................................................................................. [2]
[Total: 8 marks]

5076/03/BDS4E5N/Prelim/18
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A3 The table below shows some salts and products that contain them.

(a)

(b)

Salt product

Silver chloride Photographic film

Potassium nitrate fertiliser

Zinc sulfate Health supplement

(i) Which salt in the table can be made by precipitation?

Explain your reasoning.
Salt: ..o

REaSON: . [2]

(i) Which saltin the table can be made by titration? Suggest two reagents needed to make
this salt.

Salt: .o

Reagent 1: ... Reagent2: ..., [2]

Other substances are used to make a range of useful products.

Put a tick (V) in one box in each row to show a correct use of each substance.

Use
Substance | to make car | to make to reduce to fill
battery road acidity in filament
surface soil bulb
Calcium
silicate
Calcium
hydroxide
Argon
Sulfuric acid

(2]
[Total: 6 marks]

5076/03/BDS4E5N/Prelim/18
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A4 In an oil refinery petroleum is separated into useful fractions by fractional distillation.

(a) What is the physical property that allows the various fractions in crude oil to be separated?

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

(b) To meet the world’s demand for petrol, heavier fraction such as diesel undergoes cracking
to produce lighter fractions as shown in the equation below.

C12Has > CeHis + CzHg4 product P

Give the chemical name and formula of the product P.

Chemicalname: ........cccovviiiiiiininnnn.

Chemical formula: ....................oc..eel. [2]

[Total: 3 marks]

A5 The Thermit reaction is used to weld railway rails together.

In Thermit reaction, aluminium powder reacts with iron(lll) oxide to make small amounts of molten
iron which runs into the gaps between the rails. Solid aluminium oxide is made at the same time.

(a) Complete the equation for the reaction by filling in missing state symbols.

2A(........ )+ FexOs3(c....... ) > 2Fe(...... )+  AlLOs [1]

(b) (i) The table shows some information about oxidation state changes during the reaction.
Complete the table.

Element Oxidation state at Oxidation state at Oxidised or reduced?
the start the end
Oxygen -2 -2 unchanged
Aluminium
iron
(2]

(ii) Hence, or otherwise, explain why Thermit reaction is a redox reaction.

5076/03/BDS4E5N/Prelim/18
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(c) Is Thermit reaction an endothermic or exothermic reaction? Explain your answer.

(d) Predict if the melting point of aluminium oxide is high or low. Explain your answer in terms
of structure and bonding.

................................................................................................................ [2]
[Total: 8 marks]

A6 Common keys are made from steel. One problem with using steel is that the iron in steel will rust.
The diagram shows the cycle of changes that happens when iron in a steel key rust and then

extracted.
iron

processed
by adding
non-metal A

rusting

iron(lll) oxide —————
(main

component in
both rust and
iron ore)

Steel

removed
by spray

(a) (i) Identify non-metal A. [1]

(ii) Explain the importance of adding A to iron in making steel key.

5076/03/BDS4E5N/Prelim/18
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(b) A shop sells a spray-on rust treatment. The spray contains particles of zinc. Explain how
zinc prevents rust from forming.

(c) Write a balanced chemical equation for the extraction of iron in the blast furnace.

(d)  Though the extraction of iron from blast furnace is a relatively cheap process, steels are still
widely recycled.

Explain the importance of recycling of metals such as iron.

[Total: 7 marks]

A7 (a) Propane burns completely in oxygen to form carbon dioxide and water.
The equation for the reaction is

CsHs + 50, — 3CO; + 4H,0

(i) Calculate the number of moles in 44 g of propane.

(1]

(ii) Hence, calculate the volume of carbon dioxide that is produced from 44 g of propane
at room temperature and pressure.

5076/03/BDS4E5N/Prelim/18
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(b)

(c)

(2]
(i) State why propene can be made into polymer but propane cannot.
................................................................................................................................................................................................................................ [1]
(ii) Describe a test to distinguish between propene and propane.
................................................................................................................................................................................................................................ [.2.]
(iii) State one harmful effect of polymer to the environment.
e T

The figure below shows the structure formula of part of an addition polymer.

F H FHF H F H F H

I D e D
—C—C—C—C—C—C—C—C—C—C—

I e

H HHHUH HUHHH H

Deduce and draw the structural formula of the monomer from which this polymer is made.

(1]

5076/03/BDS4E5N/Prelim/18
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[Total: 8 marks]
Section B

Answer any two questions in this section.
Write your answers in the spaces provided.

B8 (a) Explain why sulfuric acid can act as an acid and why potassium hydroxide can act as an
alkali. Give examples of chemical reaction that sulfuric acid and potassium hydroxide
undergo.

(b)  Write the ionic equation that describes the reaction of an acid with an alkali

5076/03/BDS4E5N/Prelim/18
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10

(c)  The diagram below shows some of the properties and reactions of the substances A, B, C,

D and E.

green solid

A

A 4

B
colourless gas

mixed with
limewater

white
precipitate

Identify these substances.

(i) greensolid A,
(ii) colourless gas B,
(iii) blue solution C,

(iv) blue precipitate D.

A 4

C
blue solution

add dilute sulfuric acid

add aqueous

_barium nitrate |

E
white
precipitate

add aqueous
sodium hydroxide

D
blue
precipitate

(d) The formation of white precipitate E shows the presence of sulfate ions.

Why does this not prove that sulfate ions are present in solid A?

[4]

5076/03/BDS4E5N/Prelim/18
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11

B9 (a) The speed of a chemical reaction can be changed by

e increasing the temperature of the reaction,
e decreasing the concentrations of reacting solutions.

(i) State the effect that each of these has on the speed of a reaction.

(ii) Use your knowledge of reacting particles to explain your answer to (a)(i).

5076/03/BDS4E5N/Prelim/18
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(b) A student carried out an experiment to investigate how the speed of reaction between
magnesium and hydrochloric acid will change with time.

(i) Draw a labelled diagram to show the experiment setup that the student use.

(ii) Describe how the student will carry out the experiment, clearly stating the physical
quantity he will measure.

(iii) Describe how the speed of this reaction would change with time.

[Total: 10 marks]

5076/03/BDS4E5N/Prelim/18
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B10 (a)

(b)

(c)

13

What is the common name given to elements in Group VII?

Give the electronic structures of fluorine and chlorine and use these to explain why they
are placed in Group VII.

Chlorine was discovered by Carl William Scheele in 1774 at Sweden. The origin of the
name came from the Greek word "chloros" meaning "pale green".

In 1886, a new element was discovered. Based on its electronic structure, colour and its
reaction with zinc chloride, this new element was placed above chlorine in Group VII of
the Periodic Table and given the name fluorine.

(i) Predict the colour of fluorine.

(ii) Suggest how the colour of fluorine could help explain its position in the Periodic
Table.

(iii) Describe what would be observed when fluorine is bubbled into a solution of
potassium bromide. Explain your observation.

5076/03/BDS4E5N/Prelim/18
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(d)  The element with an atomic number of 85 is so unstable that it has never been seen by
the naked human eye.

(i) Considerthe properties of other elements in the same group as this element, predict
one physical and one chemical property of the element with atomic number 85.

(ii) Give the chemical formula of the compound formed between magnesium and the
element with atomic number 85.

[Total: 10 marks]

End of Paper

5076/03/BDS4E5N/Prelim/18
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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(Ill) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white

5076/03/BDS4E5N/Prelim/18
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2018 Bedok South Secondary School Secondary 4
Science(Chemistry) PRELIM Marking Scheme

Paper 1: 30 Marks

21 22 23 24 25 26 27 28 29 30
D B C D A C D B A C
31 32 33 34 35 36 37 38 39 40
A B A D A B (o Cc B C
Answer
A1 (a) CO
Prevents blood from absorbing oxygen which ca
giddiness or may lead to death.
(b) N2 and CO;
(c) CO; and O A\ 2%
(d) NO; and SO,
A2 (ai)

the masses of the 2 sulfur isotope is taken, there | 4
rase to the effect)

Correct valence electron for sulfur and 1
hydrogen

Correct number of shared electrons (2 1
single bond)

(bii)

[structure] hydrogen sulfide is a simple covalent molecule/compound | 1
[charge carrier] there are no free moving electrons/charge carrier to 1
conduct electricity. [bonding]

[Total: 8 marks]
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A3 (ai) Salt: Silver chloride 1
(salt Reason: It is an insoluble salt. 1
pre)
(aii) Salt: Potassium nitrate (SPA — titration (neustralisation)) 1
Reagent 1: potassium hydroxide Reagent 2: nitric acid (both correct) | 1
(b) Use
Substance to make car | to make to reduce to fill 2
battery road acidity in soil filament
surface bulb
Calcium silicate
(SLAG)
Calcium N
hydroxide(slaked
lime)
Argon
Sulfuric acid N
All correct — 2 marks 3/2 correct — 1 mark m g
<\ Py / » arks]
A4 (a) Difference in boiling pougiz\ 1
(b) Name: Butene 1
formula: g&Hs 1
\\/\ < < [Total: 3 marks]
A5 | (a) @V (all must be 1
correc >\
. N
(bi) \ % @b
QU Ny LA
"y AN +3 Oxidised ]
g §\> +3 0 reduced 1
AP el |
(bii) N s oxidised while iron is reduced, since oxidation and
red n occur simultaneously, Thermit reaction is a redox reaction. 1
(c) Exothermic reaction. (heat given out , hot) 1
Temperature must be high for iron to be in liquid state. (any phrasingto | 1
the effect)
(d) [P1] Aluminium oxide has a high melting point 3 pt—
[P2] Aluminium oxide is an ionic compound/ has giant lattice structure, 2M
[P3] large amount of heat is needed to overcome the strong 2pt-
electrostatic forces of attraction between the oppositely-charged ™
ions. (bonding)
[Total: 8 marks]
A6 (ai) carbon 1
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(aii)

[P1] Carbon will disrupt the orderly arrangement of iron, (ALLOY)
[P2] making it more difficult for the iron atoms to slide past each other,
[P3] thus increasing the strength of iron. (any phrasing to the effect)

3 pt—
2M
2 pt—
™M

(b)

[P1] zinc is more reactive than iron / zinc has higher tendency to lose
its electrons,

[P2] zinc will preferentially corrode in place of iron.

(c)

Fe203 + 3CO - 2Fe + 3CO:

(d)

The earth’s mineral ores are limited and are non-renewable. Recycling
helps to conserve the limited resources in our earth and make them last
longer.

With a decrease of mining for ores, land will be free for other uses eg,
agriculture.

Recycling means saves the environment from pollution as unsightly
scrap metals is removed from the environment.

A7

(ai)

(aii)

Number of moles of CO2: 3 moles
Volume of CO2: 3 x24 =72 dm? (y\ust incl

(bi)

Propene is unsaturated/ contain\s\é‘;
undergo addition reaction:

[ I I U Y

(bii)

OR Propane is satur ntains all single covalent bond, thus unable
to undergo addition reaction. (@ny phrasing with similar ning)

[test] Add (aquedus) bromine qu@ and propene.

(biii)

[result] reddish bro me colourless in
propene bLKr ains

ill [effect] remain in the
ing land pollution/ constantly in

[any one]

[Total: 8 marks]

B8

[P1] An acid is a substance which produces hydrogen ions when it is

dissolved in water.

[P2] Example: Sulfuric acid reacts with reactive metal to produce salt
and hydrogen gas/ sulfuric acid reacts with carbonates to produce salt,

Any
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water and carbon dioxide gas. Sulfuric acid react with base/alkali to
produce salt and water.

[P3] An alkali is a substance which produces hydroxide ions when it is
dissolved in water.

[P4] Example: sodium hydroxide reacts with ammonium salt to form salt,
water and ammonia gas. (full credit if formulae/ chemical equation
given)

one 1

(b)

H* (aq) + OH- (aq) = H20 (I)

(c)

Green solid A: copper(ll) carbonate
colourless gas B: carbon dioxide

blue solution C: Copper(ll) sulfate

blue precipitate D: copper(ll) hydroxide

(d)

Sulfuric acid was added to the green solid, thus the sulfate ion might
have come from sulfuric acid instead.

R\ I N U U O =N

B9

(a)

[Etemp] when temperature is increases, speed of che
increases. //
[Econc] when concentration decrea spge %
decreases. ¢

[Rtemp] when temperature i icles gains kine nerg
move faster. Freque tive collision will increases.

[Rconc] when concenfratio per unit

vqume decrease. y of effective wiII decreases.
collision the mar. @
s 7

(b)

}sf/ \_J ]
urement lu urement of decrease in mass
ydro en\ga J -
A \ —:LCotton Wool
e N [ = (\\ N n /-
[1] Hydrochloric Acid
: _/ Magnesium Ribbon
onical flask [ ]
/ \ Electric Scale
(__J\— reaction mixture [1] [1]
Student will record the volume of | Student will record the decrease in
hydrogen gas [1] produced at mass of reaction mixture [1] at
regular interval. [1] reqular interval [1].

Speed of reaction will decrease with time.

Appar
atus
™

Set
up 1M
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B10 (a) halogen

(b) [electronic configuration] E.C of Fluorine: 2.7, E.Q
(state both to get 1 mark)
Since they both have 7 valence electron
VII. '

(ci) Yellow

(cii) Itis lighter in colo Iuorlne is pla above
chlorine in gro

(ciii) | [obse IourI@a/n tu @%rown
{explanatio luor ve than bromine, thus it will
displace\bromine ide and produce bromine.

(]
ol

\=A
[physica \c}nnot ct electricity/ black colour/ solid at room
$ ture [a OT write “high/low” melting point)
|cal] electron to form anion/ least reactive in group VII/
reacts a form ionic compound/ reacts with non-metal to form
unds [any one]

(dii)

%@“

[Total: 10 marks]
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Register No. Class

Name

Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
Bendemee School Bmdumu Secondary School Bendemeer Suondan School Bendemeer @cmnda]\ School Bendemeer Secondary School Bendemeer Secondary School

Bendemeg; ) School PE BEME%R E on N ﬁR G gg_mcu Secondary School Bendemeer Secondary School
endemgiss & endemeer Secondary School Bendemeer Secondary School Bendemeer @Lmn( ary School emeer Secondary School Bendemeer Secondary School
>nde I ol 2@1& PREILQIMINARJY EX:AM!NAT[,QNUMUHLU Secondary School Bendemeer Secondary School

bol 1w on - 0! er GOntlaty SM0J Bendemeer Secondary School Bendemeer Secondary School

bol crger e PN RIS LRGN R sqcondary School
hol SEBDN MR% 4 EXP) RES\S 1 5 NGRMAL IAEAG Emlzc:)undury School

ol 0! | 1 t d. SLI 1 degm chool Bendemeer Secondary School

ool gt IEN&Eh{EﬁHYgI(@S HEMES*W? pAﬁPER\n{Lhool Bendemeer Secondary School

Bendemc¥ K’FFR hool Bendemeer Segondan Schdol Bendemeer Secondary Lhool Bendemeer Secondary Schodl Bendemeer Secondary School Bendemeer Secondary School

Bendemeer Sou- hool §Q 411& School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School

endemeer Secon

Bendemeer Secondary School dary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School
Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School

DATE : 29t August 2018
DURATION : 1 hour

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Write your name, class and register number on the work you hand in.
Do not use paper clips, glue or correction fluid.

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 2B pencil on the OTAS sheet.

Read the instructions on the OTAS 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 on the question paper.

A copy of the Data Sheet is printed on page 20.

A copy of the Periodic Table is printed on page 21.

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

-

40

This document consists of 21 printed pages.
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21 The diagram shows the apparatus used to distil seawater.

water out

? water in o
ahcheinic)

While water is being collected, at which point(s) is the temperature 100°C?

A X B Y C XandZ D XYandZ

[Turn over
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22 Gases can diffuse through porous pots. The diagram shows a beaker full of nitrogen
inverted over a porous pot containing carbon monoxide.

23

beaker .

nitrogen —|__

porous pot —

carbon monoxide —]

it &

| __—water

| R RSP S IR |
L] L] L] L L]
I T T o |

(

The water level does not move.

Which statement explains this?

A

B
Cc
D

Both gases have two atoms in a molecule.
Neither gas is soluble in water.
Nitrogen is almost inert.

The two gases have equal molecular masses.

Which statement(s) best explain(s) that air is a mixture, not a compound?

I

Il
1]
v

A

Air does not have a fixed composition.

It is a colourless and odourless gas.

It is made up of more than two elements.

The gases making up air can be separated by fractional distillation.

| only B llonly C landlIV D llland IV

[Turn over
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26

12

Which diagram correctly represents a mixture of element(s) and compound(s)?

A B

O%O @_é

key

@ proton
@ electron
@ neutron

What is X?

A aluminium
beryllium

boron

OO0 W

fluorine

What happens when a bond is formed between a green gaseous element and a soft
metallic element?

A The gaseous atoms gain an electron.
B The gaseous atoms lose an electron.
C The metal atoms gain an electron.
D

The two elements share a pair of electrons.

[Turn over
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27 Which salt can be prepared by an acid-alkali titration method?

28

29

A

B
(5
D

aluminium carbonate
ammonium chloride
calcium nitrate

iron(ll) sulfate

The oxide of element X dissolves in water to form a solution which when tested with
Universal Indicator paper gives a pH of 14. The oxide does not react with potassium
hydroxide. Where is X mostly likely to be found in the Periodic Table?

OO0 W >

Group |
Group VI
Group VI
Group 0

25 cm? of 0.1 mol / dm?® hydrochloric acid exactly neutralise 20 cm?® of aqueous sodium
hydroxide. The equation for this reaction is:

NaOH + HCI — NaCl + H20

What is the concentration of the sodium hydroxide solution?

(= B @ R v

0.080 mol / dm?
0.125 mol / dm?
0.800 mol / dm?
1.250 mol / dm?®

[Turn over
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30 W, XandY are metals, one of which is copper and one of which is iron.

* W has a coloured oxide which can be reduced by carbon.
» X has a black oxide and is also found in nature as a pure metal.
* Y has an oxide which cannot be reduced by carbon.

Which metal is the most reactive and what is the possible identity of W?

most reactive metal possible identity of W
A X Cu
B X Fe
Cc Y Cu
D Y Fe

31 The diagram shows the structure of brass.

zinc atom

Why is brass harder than pure copper?

The zinc atoms form strong covalent bonds with copper atoms.
The zinc atoms have more electrons than the copper atoms.

The zinc atoms prevent the ‘sea of electrons’ from moving freely in the solid.

OO0 w >

The zinc atoms prevent the layers of copper atoms from sliding over each other.

[Turn over

218



15

32 The following statements are about elements in the Periodic Table.

I Their atoms have a full outer shell of electrons.
Il They are found in Group 0.

Il They are present in small quantities in the air.
IV They form basic oxides.

Which statements are correct for the noble gases?

A [ lland Il B I Iland IV C Lllland IV D I, llland IV

33 The labels on two bottles fell off. One bottle was known to contain sodium chloride
solution and the other bottle contained sodium nitrate solution.

Which test would most likely identify the solutions?

A addition of agueous ammonia

B addition of aqueous silver nitrate
C addition of blue litmus paper
D

addition of dilute sulfuric acid

34 Which reagent when reacted with ammonium sulfate, liberates ammonia?

acidified potassium dichromate(VI)
aqueous bromine

dilute hydrochloric acid

o0 w >

limewater

[Turn over
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35 Gaseous compound X is an oxidising agent. X is bubbled through separate solutions
of aqueous potassium iodide and acidified potassium manganate(VIl).

X

—— —>

acidified potassuum
manganate(\’ll)

aqueous
potassium iodide

Which row shows the colour changes when X is bubbled through these two solutions?

aqueous potassium iodide acidified potassium manganate(VII)
A brown to colourless no change
B brown to colourless purple to colourless
C colourless to brown no change
D colourless to brown purple to colourless
[Turn over
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36 Aliquid X reacts with solid Y to form a gas.

Which two diagrams show suitable methods for investigating the rate (speed) of the
reaction?

cotton wool cotton wool

| stopper | ___—stopper

—— X
")y
A 1and3 B 1and4 C 2and3 D 2and4

37 A thermometer is placed in water and the temperature is measured to be 43.0 °C. An
endothermic change takes place as a solid is dissolved in the water. The temperature
changes by 4.5 °C.

What is the thermometer reading now?

A 38°C B 38.5°C C 47°C D 47.5°C

[Turn over
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38 A new planet has been discovered and its atmosphere has been analysed.

The table shows the composition of its atmosphere.

gas percentage by volume / %
carbon dioxide 4
nitrogen 72
oxygen 24

Which gases present in the atmosphere of the new planet are in a higher percentage
than they are in the Earth’s atmosphere?

A

B
C
D

carbon dioxide and nitrogen
carbon dioxide and oxygen
carbon dioxide, nitrogen and oxygen

nitrogen and oxygen

39 The diagram shows the separation of petroleum into fractions.

—— gasoline

........

________

petroleum —=—__ —

— bitumen

What could X, Y and Z represent?

X Y z
A diesel oil lubricating fraction paraffin
B lubricating fraction diesel oil paraffin
C paraffin lubricating fraction diesel oil
D paraffin diesel oil lubricating fraction
[Turn over
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40 The diagram shows a molecule of an organic compound W.

Which statement is not correct?

A A solution of W in water has a pH greater than 7.
A solution of W in water reacts with sodium hydroxide solution.

When copper(ll) carbonate is added to a solution of W, a gas is produced.

(= @ R v

When magnesium is added to a solution of W, a gas is produced.

[Turn over
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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(Il) hydroxide white
zinc hydroxide white

224
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Register No. Class

Name

DATE :  20% August 2018
DURATION : 1 hour 15 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on the work you hand in.

You may use a 2B pencil for any diagrams, graphs, tables or rough working.
Write in dark blue or black pen.

Do not use paper clips, glue or correction fluid.

The use of an approved scientific calculator is expected, where appropriate.
You may lose marks if you do not show your working or if you do not use appropriate units.

Section A
Answer all questions.
Write your answers in the spaces provided on the question paper.

Section B
Answer any two questions.
Write your answers in the spaces provided on the question paper.

A copy of the Data Sheet is printed on page 14.
A copy of the Periodic Table is printed on page 15.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

-
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y

This document consists of 15 printed pages.
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Section A
Answer all the questions in the spaces provided.

The structures of some substances containing chlorine are shown in Fig. 1.1.

A B C
Cl
| Cl—cCl
C
ot | et
Ci
D E
i c o ol
B S Sar?’
A N TN
H H F Ci Cl Ci
Fig. 1.1

Answer the following questions about these substances. Each of these letters A to E can
be used once, more than once or not at all.

(@) Which substance conducts electricity in molten or aqueous state only?

........................................................................................................ [1]
(b) Which substance is a diatomic molecule?
........................................................................................................ [1]
(c) Which substance is an element?
Explain your answer.
........................................................................................................ [2]
(d) Which substance is the product of substitution of methane?
........................................................................................................ [1]

[Turn over]
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3

Table 2.1 gives the composition of three particles.

(a)

(b)

Table 2.1

particle number of protons | number of electrons | number of neutrons

A 15 15 16
B 15 18 16
C 15 15 17

What is the evidence in Table 2.1 for each of the following?

(i) Particle A is an atom.

........................................................................................................ [1]
(ii) A, BandC are all particles of the same element.
........................................................................................................ [1]
(iii) Particles A and C are isotopes of the same element.
........................................................................................................ [2]
(i) What is the electronic structure of particle C?
........................................................................................................ [1]
(ii) Is element C a metal or a non-metal? Give a reason for your choice.
........................................................................................................ [1]

[Turn over]
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3 Coal-burning power stations generate a large amount of heat from the combustion of coal
to convert steam which in turn drives turbine generators to produce electricity. Flue gas that
is produced contains sulfur dioxide and oxides of nitrogen. These two gases cause acid

rain.

(a)

(b)

(c)

Oxides of nitrogen generally consist of a mixture of nitrogen monoxide and
nitrogen dioxide. In flue gas, nitrogen monoxide is the main component in the
oxides of nitrogen produced.

Explain how nitrogen monoxide causes acid rain even though it is a neutral
oxide.

....................................................................................................... (2]
Acid rain impacts farming greatly as it often causes the soil to be overly acidic
and results in leaching of nutrients. In order to alleviate the effects of acid rain,
a farmer has been advised to treat the soil to reduce the acidity.
Table 3.1 gives the solubility of some calcium compounds.
Table 3.1
calcium calcium oxide calcium
hydroxide carbonate
solubility in water 0.173 immediately reacts with 6.17 x 10+
(g per 100 ml of water on contact to form
water) an alkaline solution
Using the information in Table 3.1, suggest why calcium carbonate is less
effective at reducing acidity than calcium hydroxide and calcium oxide.
........................................................................................................ [2]
Another source of oxides of nitrogen is from car engines.
Explain how the oxides of nitrogen are formed in car engines.
........................................................................................................ (2]

[Turn over]
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5

Besides acid rain, name two other harmful effects of oxides of nitrogen and
sulfur dioxide.

........................................................................................................ [2]
4 Soluble salts can be made by using a base and an acid.
(@) Complete this method of preparing dry crystals of the soluble salt cobalt(ll)
chloride from the insoluble base cobalt(ll) carbonate.
step 1
Add an excess of cobalt(ll) carbonate to hot dilute hydrochloric acid.
step 2
step 3
step 4
step 5
....................................................................................................... [3]
(b) 5.95 g of solid cobalt(ll) carbonate is added to 40 cm?® of hydrochloric acid,
concentration 2.0 mol / dm?.
(i) Write a balanced chemical equation, including state symbols, for the above
reaction.
....................................................................................................... [2]
(ii) Show that the cobalt(ll) carbonate is added in excess.
[3]

[Turn over]
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5 The reactivity of different metal oxides was compared by heating them with metals in a
crucible. This is shown in Fig. 5.1.

mixture of metal
oxide and metal

The results are shown in Table 5.2.

Table 5.2
mixture observations
iron(lll) oxide + metal X reacts
lead(Il) oxide + iron reacts
magnesium oxide + metal X no reaction

(@) Use the results in Table 5.2 to suggest the order of reactivity of the metals iron,
lead, magnesium and X, starting with the most reactive metal.

......................................................................................................... [1]
(b) Predict whether iron will react with zinc oxide.

Explain your answer.

......................................................................................................... [1]
(c) Write down two observations when lead(ll) oxide reacts with iron.

......................................................................................................... [2]
(d) In the mixture, iron(lll) oxide reacts with metal X.

Which element is reduced in the reaction? Use ideas about oxidation state to

explain your answer.

......................................................................................................... [2]

[Turn over]
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6 Fig. 6.1 shows how the ions present in solution A are separated.

Solution A contains
Ag+‘ CU2+, Zn2o:' Fe3+

Add hydrochloric acid

and filter
Add excess sodium

residue hydroxide to filtrate
and filter
Precipitate B
residue filtrate
v \d
Mixture of precipitate C Colourless solution

and precipitate D

y

Add excess aqueous
ammonia and filter

v

Precipitate E

Solution F

Fig. 6

A

(@) (i) Itis known that solution A contains one anion. Suggest the identity of this
anion. Give a reason for your answer.

....................................................................................................... (2]

(ii) Describe a test to confirm the anion named in (a)(i).

....................................................................................................... (1]
(b) Suggest the identity of substances B and C.

B

G [2]

232

[Turn over]



8

(c) Describe the movement and arrangement of particles in precipitate E which has
been dried.

7 Fig. 7.1 shows a molecule of cyclohexane, CsH12, which is a cycloalkane and a saturated
hydrocarbon. Cycloalkanes react in a similar way to alkanes.

H H
- \C/ -
\ /
—c” C—H

H
H—/C\C/C—H

(@) (i) Define the term saturated.

........................................................................................................ [1]
(i) Define the term hydrocarbon.
........................................................................................................ [1]
(b) Construct the equation for the complete combustion of cyclohexane.
........................................................................................................ [1]
(c) Cyclohexane reacts with chlorine in the presence of ultraviolet light. This is a
substitution reaction. Write the molecular formulae of two products of this
reaction.
........................................................................................................ [2]

[Turn over]
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Section B
Answer any two questions in this section.
Write your answer in the spaces provided.

Metals undergo different chemical reactions to produce different products.

(@) The rate of reaction between a metal and an acid is investigated.
A piece of zinc foil is added to 50 cm? of hydrochloric acid, of concentration 2.0
mol / dm3. The acid is in excess. The hydrogen evolved is collected in the gas

syringe and its volume measured every minute. The results are plotted and
labelled as graph 1. This is shown in Fig. 8.1.

graph 2 (with copper)

graph 1
volume

time

Fig. 8.1

The experiment is repeated to show that the reaction between zinc metal and
hydrochloric acid is catalysed by copper. A small volume of aqueous copper(ll)
chloride is added to the acid before the zinc is added. The results of this
experiment are plotted on the same grid and labelled as graph 2 in Fig. 8.1.

(@) (i) Explain why the reaction mixture in the second experiment contains
copper metal. Include an equation in your explanation.

[Turn over]
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(ii) If the first experiment is repeated using ethanoic acid, CHsCOOH, instead
of hydrochloric acid, explain how and why the graph would be different
from graph 1. Indicate the speed of this reaction on Fig. 8.1 and label it as
graph 3.

(b) When lithium reacts with water, it moves about on the surface of the water.
Bubbles are seen and the lithium disappears slowly.

Predict how the reaction of potassium with water compares with the reaction of
lithium with water.

In your answer, include

* any three differences in observations,
» the names of the products formed when lithium and potassium react with
water.

[Turn over]
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11

In the laboratory, scientists are always doing research and conducting experiments to make
useful products for mankind.

(@) One such useful product is phosphine, PHs, which is used as a fumigant. It has

the smell of garlic and is effective in pest control.

(i)  Predict two physical properties of phosphine at room conditions.

Explain your answer.

........................................................................................................ [5]
(ii) Draw the electronic structure of phosphine. Show outer electrons only.
(2]
(b) Scientists also make margarine from vegetable oils. List the conditions and
explain how vegetable oils are used to make margarine for use in foods.
................................................................................................... [3]

[Turn over]

236



12

10 Thermal decomposition of compounds breaks them down into smaller substances when
sufficient heat is applied.

(@) Air bags are used to protect passengers in a car during an accident. When the
crash sensor detects an impact, it causes a mixture of chemicals to be heated
to a high temperature. Reactions take place which produce nitrogen gas. The
nitrogen fills the air bag. This is shown in Fig. 10.1.

Before crash After crash

Fig. 10.1

The mixture of chemicals contains solid sodium azide, NaNs which
decomposes to form sodium and nitrogen as follows.

(i) Balance the chemical equation and complete the state symbols in the
chemical equation above. [2]

(ii) Draw the electronic structure of nitrogen gas. Show outer electrons only.

[2]

[Turn over]
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(iii) An air bag consists of 130 g of sodium azide. When the sodium azide
decomposed, 60 dm? of nitrogen was obtained at room temperature and
pressure.

Show, using calculations, if the thermal decomposition of sodium azide
has been efficient in producing nitrogen to fill up the air bag.

[3]
(b) A student used the apparatus in Fig. 10.2 to investigate what happens when
liquid paraffin is heated to a high temperature.
Mineral wool
with liquid
Catalyst
paraffin ‘ Gas
Heat Heat
— Water
Fig. 10.2
Liquid paraffin contains alkanes. The most abundant alkane has a chemical
formula of C20Ha42.
Name the reaction shown in Fig. 10.2. Describe, with the aid of a chemical
equation, what happens to the alkane molecules in the reaction.
...................................................................................................... [3]

END OF PAPER
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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(Il) hydroxide white
zinc hydroxide white

239
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Prelim Exam 2018
4E/5N Sc(Chem)
Marking Scheme

Section A [1 mark each; 20 marks total]

W|~
>| o0
w
)

2 5
B D Cc D B A

11 12 13 14 15

D A B D Cc

Section B [45 marks total]

1 (@ |C [1]
(b) | B [1]
(c) | B[]
It has only one type of atw [2]
(d) |A TR [1]
O (@)
2 |(@) | It has the bU \iefcjfuénS' 15 each. (]
(i) Al h he a n W ) / same proton number /
same atomic Ru
[1]
< ii /same proton number / same atomic
@tmns / different nucleon number / different mass
numb 2]

(b) | (i) 2.8.5\/2,8,5 [1]

(ii) non-metal because it accepts electrons / needs 3 electrons to
complete valence electron shell / because it is in Group V or 5 electrons
in valence shell [1]

Note: need both non-metal and reason for one mark

(2]
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(a) NO will be oxidised by oxygen in air to form nitrogen dioxide. [1]
Nitrogen dioxide will then dissolve in rainwater to form nitric acid which
caused acid rain. [1] 2]
(b) Calcium carbonate is very much less soluble than calcium hydroxide
and calcium oxide. [1]
Thus, CaCOs reacts slowly with acid / effective only in reducing acidity
of soil / surface in contact / cannot penetrate soil to neutralize acid
deeper down. [1
(c) The high temperatures of the car engines causes[1]
nitrogen in the air to react with oxygen in the air produgi
nitrogen. [1] 2]
(d) | > Iirritates the eyes and lungs and cause breat
» high levels lead to inflammation of
(2]
(a) | Step 2 Filter to remove excess
Step 3 Heat the filtrate
Step 4 Cool to
Step 5 Rinse ¢
dry bet@ sh [3]
(b) | ()] [CoCQaNs \Eé Cl(a oé&(“q) +C02(g) + H20 ()
< State s [17; d chemical equation [1] [2]
i * (40/1000) = 0.08 mol [1]
HCI
2
0.08 [1]
Mass of CoCO3 = mol * molar mass = 0.04 * (59+12+48)
=0.04*119=4.76g [1]
4.76 g of CoCO3 needed but 5.95 g was used. Hence, CoCO3
was in excess.
[3]
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(a) | magnesium — X — iron — lead / Mg > X>Fe>Pb

[1]

(b) | no /it will not react and zinc is more reactive / iron is less reactive; [1]
ignore: zinc is reactive / iron is unreactive

[1]

(c) | A greenish ppt/solid [1]
and a grey/silver solid are formed. [1]

[2]

(d) | Iron is reduced.[1]

The oxidation state of iron decreases from +3 in iron(lll) oxide to 0 in
iron. [1]

(2]

(a) | (i) Nitrate [1]
All nitrates are soluble. [1] or

Sulfate [1] ///
All Ag*, Cu?*, Zn?* and Fe3* squat&gs&wg 1]

(2]

Add barium nitfat

A Whlte(p{empl t

(1]

- @
(b) hlgrid CI[
/\ per( de /@ n(ll) hydrOX|de | Fe(OH)2 [1]

(2]

(c)

sitions. [1]
in a orderly manner. [1]

(2]

(a) O/Qﬁiéﬁ Wcarbon carbon single bonds

(1]

(||) CorMonly carbon and hydrogen atoms

[1]

(b) | CeH12 + 902 — 6CO2 + 6H20

[1]

(c) | HCI(1)
CeH11CI (1)

[2]
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Section C (20 marks)

8

(a)

(i) zinc displaces copper / zinc more reactive than copper; [1]
Zn + CuCl2 — ZnCl2 + Cu/ Zn + Cu?* >Cu + Zn?*; [1]

(ii) less steep (line) or lower gradient / (because of) de
ethanoic is a weak(er) acid / only partially_ ionise
concentration of hydrogen ions; [1]; 'I '

graph 3 is below graph 1 and en@e S volume asg

[5]

(b)

3 marks from any 3 differences

» more bubbles wi : @Q
. 3 v surfacé); @

ium does not melt/ does not go into ball [3]

Products: hydroxide [0.5]
potassium hydroxide; [0.5]
hydrogen/Hz [1]

[5]
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(a)

(i)

Phosphine is a liquid / gas at room condition [1]
It is made up of 2 non-metals [1] which will form a covalent compound
which is a liquid / gas at room conditions. [1] /

Phosphine has low melting and boiling points [1]
It is a simple covalent molecule [1] with weak intermolecular forces of
attraction. Hence little energy is needed to overcome thery

Phosphine does not conduct electricity in any state
It has no mobile ions [1]or mobile electrons to_e&
conduct electricity. [1]

[3]

Any 2 points with explanations maximu

(i)

[1] for P, [1] for H

Q) 2
(b)
ofan I'catalyst at 60 °C (allow 50-200 °C) [1]
blé/pils are unsaturated or have carbon-carbon double
oils are hardened) to make them solid at room 3]
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10

@193 6 @
s), (s), (g
[2]
(i) //
&,/
[1] for 3 pairs of(bonds, [1] fo ., ed electrons N atom [2]
(i) Mole of.Na ass [ molar-mass
30 / (23+(14*3))/= 1
N3
Z 2 : 31]0.5]
Cs Vete ol x 24
\ ’bp =3 *24 =72dm® [1]
@A It was not efficient as only 60 dm? of N2 was produced. [0.5] [3]
(b) | Cracking [1]
Big alkane = smaller alkanes + smaller alkene (+ hydrogen)
C20H42 > Ci2H26 + CsH1s (any appropriate balanced equation) [1]
It undergoes cracking to produce small(er) molecules / alkanes
hydrocarbons and alkenes or a named alkene [1] [3]
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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.
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2018 / Preliminary Examinations / 4E & 5N(A) / Science (Physics) 5076 / Paper 1

1 What is the reading shown by the micrometer screw gauge?

1
|_—

/ITTRINARRRTTIN

[ ]

5.272 mm
5.72 mm
7.22 mm
7.72 mm

o0 w>»

distance / m
A

30

25

20

Which of the following best describes the distance-time graph below?

I

time/s

An object at rest.

o0 w>»

mass, distance, time

friction, velocity, electromotive force
tension, speed, energy

weight, displacement, electrostatic force

oo w>»

An object moving with a constant speed of 2.0 m/s.
An object moving with a constant velocity of 2.0 m/s.
An object moving with a constant acceleration of 2.0 m/s?.

Which of the following consist of only vector quantities?

5m/s

10N

The particle will

increase its speed gradually.
slow down gradually and stop.
stop immediately.

OO w>»

Apply past knowledge to new situations

continue to move at 5 m/s in a straight line.

—_—
>‘<
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10

A particle moving at constant speed of 5 m/s is being acted on by two 10 N forces as shown.

10N




2018 / Preliminary Examinations / 4E & 5N(A) / Science (Physics) 5076 / Paper 1

5 A brick with flat, rectangular sides rests on a table.

The brick is now turned so that it rests on the table on its smallest face.

table

How has this affected the force and the pressure exerted by the brick on the table?

force pressure
A increased increased
B increased unchanged
C unchanged increased
D unchanged unchanged

6 When solid A of mass 15 g is immersed in a displacement can filled with water, it displaced the
same volume of water as solid B of mass 10 g. Which of the following best describes the

densities of solid A and solid B?

o0 w>»

Apply past knowledge to new situations

Solid A and solid B have the same density.
Density of solid A is 0.667 times the density of solid B.
Density of solid A is 1.5 times the density of solid B.
Density of solid A is 5 times the density of solid B.
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2018 / Preliminary Examinations / 4E & 5N(A) / Science (Physics) 5076 / Paper 1

7 An empty egg shell has molten wax solidified inside it as shown in the figure below.

wax (solidified)

hollow region

In which position is the egg shell most stable when placed on a flat, horizontal surface?

A B C

Ignoring air resistance, what is the speed of the pendulum bob as it passes its lowest point B?

1.5m/s
2.3 m/s
3.2m/s
4.1 m/s

o0 w>»

9 A cube of ice is heated to water, then to steam.
Which of the following is true?

The molecules expand as ice changes to steam.

The molecules move slower as ice changes to steam.

The molecules move further apart as the ice changes to steam.

The molecules move closer to one another as ice changes to steam.

o0 w>»

Apply past knowledge to new situations
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10 A beaker of water is heated at the bottom to form a convection current in the water.
An explanation on how convection occurs contains four statements.

1 Density of expanded water decreases.

2 Warm water that is less dense rises and cold water moves in to replace it.
3 Water at the bottom gains heat and becomes warmer.
4

Water expands.

What is the correct order of these four statements?

3>1>2>4
3>2>4>1
334>1>2
354>2>1

o0 w>»

11 The diagram shows an electric flask.
Which of the following statement is true?

plasticlid — ’
—i "/' ‘\

~

transparent water
white colour _—— level marking

body _ i}

The plastic lid is a good conductor of heat.

The plastic lid increases heat loss through convection.

The white colour exterior reduces rate of heat loss by radiation.

The transparent water level marking increases heat loss by radiation.

oo w>»

Apply past knowledge to new situations
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2018 / Preliminary Examinations / 4E & 5N(A) / Science (Physics) 5076 / Paper 1

A light ray is parallel to the floor and strikes a plane mirror as shown.

What is the angle of incidence?

40°
50°
90°
140°

o0 w>»

A rope is set to oscillate up-and-down to create a transverse wave that moves to the left.
At the particular instant below, what is the direction of movement of point P?

direction of wave

A

What is the speed of X-rays in a vacuum?

380 m/s

3.0x 108 m/s

Slightly less than 3.0 x 108 m/s
Slightly more than 3.0 x 108 m/s

OO w>»

Which of the following is not an application of gamma rays?

A checking welds

B intruder alarm

C sterilizing equipment
D treatment of cancer

Apply past knowledge to new situations
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16 Which of the following diagrams correctly shows the direction of the resultant electrostatic force
acting on a small test charge?

test charge test charge test charge test charge

® O © @ ® ® o 0O

17 The plug of the vacuum cleaner is wrongly wired as shown.

green and
yellow

What is the effect of using the plug wired this way?

The fuse in the plug blows.

The metal case becomes live.

The vacuum cleaner catches fire.
The vacuum cleaner does not work.

oo w>»

18 Which material is used to make the needle of a plotting compass?

aluminium
brass

iron

steel

o0 w>»

Apply past knowledge to new situations
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19 One kilowatt-hour of electricity costs $0.20.
How much does it cost to switch on a heater marked “120 V, 3 A” for 90 minutes.

A $0.11
B $2.70
C $64.80
D $108.00

20 The figure below shows a current-carrying conductor between two magnets.
Which of the arrows indicates the direction of the force acting on the conductor?

D B
2@

l \ current entering
C

into paper

21 Which of the following is a compound?

fluorine
lithium
petroleum
sugar

OO w>»

22 Which of the following gases can be prepared and collected using the apparatus shown?

concentrated sulfuric acid

ammonia
carbon dioxide
hydrogen
oxygen

OO w>»

Apply past knowledge to new situations
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23 The diagrams show the arrangement of molecules in a substance at a pressure of
1 atm and at two different temperatures.

at —150 °C at —100 °C
© (o]
(o]
O o o]
O
2 (@]
Which substance could the diagrams represent?
Substance Melting point / °C Boiling point / °C

A -183 -89
B -182 -162
C -169 -104
D -114 -85

24 Two students carried out chromatography experiments to examine the dyes in a black ink. They
used the same ink. The chromatograms obtained by the students are shown below.

Solvent front

/\é\A/\
'
g

e ® @

Why were the chromatograms different?

One student used the wrong solvent.

One student did not use enough solvent.

The two students used different solvents.

The solvent moved up the paper at different speeds.

OO w>»

Apply past knowledge to new situations
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25 The diagram shows the arrangement of electrons in the outer shells of the atoms in the
compound YZ;.

key
QO electrons of Y atom

K electrons of Z atom

Which pair of elements could be Y and Z7?

Y Z
A calcium fluorine
B carbon sulfur
C oxygen hydrogen
D sulfur chlorine

26 Which ion has the same number of protons as the hydroxide ion?

27 Rubidium is in Group | of the Periodic Table.
Which of the following are properties of rubidium chloride?

formula melting point solubility in water
A RbC/ 70°C insoluble
B RbC/ 700°C soluble
Cc RbCl» 70°C soluble
D RbCl/ 700°C insoluble

28 Which of the following is unlikely to react with aqueous sodium hydroxide?

carbon dioxide
aluminium oxide
zinc oxide
copper (ll) oxide

OO w>»

10
Apply past knowledge to new situations
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29 Solid R is gradually added to aqueous solution S. The changes in pH are shown in the graph

below.
14
pH 7
0 >
mass of solid R added
What are R and S?
R S
A insoluble metal oxide hydrochloric acid
B insoluble non-metal oxide sodium hydroxide
C soluble metal oxide hydrochloric acid
D soluble non-metal oxide sodium hydroxide

30 Test on a sample of polluted water from a factory gives the following results.

Reagent Result
Hydrochloric acid and aqueous barium | White precipitate
chloride
Aqueous ammonia White precipitate soluble in excess

Which compound is present in the water?

lead (Il) chloride
lead (I1) sulfate
zinc chloride
zinc sulfate

OO w>»

31 Magnesium reacts with hydrochloric acid.
Mg s) + 2HC/ (aq) > MQCl2 (aq) *+ H2 (g)

Which volume of hydrogen at room temperature and pressure is produced if 6g of magnesium
reacts with an excess of the acid?

1dm?3
6 dm?
12 dm?
24 dm?3

oo w>»

11
Apply past knowledge to new situations
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32 Which statement about the production of iron from haematite is correct?

Coke is used to oxidize the slag.

oo w>»

33 The atmosphere of a newly discovered planet contains the following gases.

carbon dioxide
nitrogen
oxygen
noble gases

The apparatus below was set up with a 100 cm?® sample of the atmosphere of the
planet in the graduated tube. The volume of the sample was measured at intervals

Limestone is used to remove basic impurities.
Molten iron floats on slag at the furnace base.
The haematite is reduced by carbon monoxide.

20%
40%
30%
10%

until no further change in volume took place.

sample of

atmosphere from\

planet

water

moist iron filings

N

graduated tube

What volume of the sample would remain?

A 30cm?d
B 40cm?d
C 60cmd
D 70cmd

34 Which process is endothermic?

The formation of rust.
The formation of water from ice.

oo w>»

The formation of a hydrogen-chlorine bond.

The formation of water molecule from oxygen and hydrogen atoms.

Apply past knowledge to new situations
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35 Which of the following statement described the conversion of a sodium atom, Na, to a sodium
ion, Na*?

The change is reduction; there is a gain of electron.
The change is reduction; there is a loss of electron.
The change is oxidation; there is a gain of electron.
The change is oxidation; there is a loss of electron.

OO w>»

36 Some crystals of magnesium carbonate were added to an excess of sulfuric acid at room
temperature. The volume of carbon dioxide gas produced was measured over a period of time.
The results are shown in graph Y.

The experiment was repeated and graph Z was obtained.

raph Y
100 7 grap
volume of
carbon 50- graph Z
dioxide/cm?®
0 >

time
Which change was used to obtain the results shown in graph Z?

Acid of the same volume and half the original concentration was used.
Half the mass of magnesium carbonate was used.

Larger crystals of magnesium carbonate was used.

Using a lower temperature.

OO w>»

37 The table below shows the boiling point ranges of fractions collected from the distillation of a
sample of crude oil.

Which fraction contained the smallest molecules?

Fraction Boiling point range / °C
A 20-50
B 50 -100
Cc 100 — 150
D 150 - 250

13
Apply past knowledge to new situations
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38 ‘Meta-fuel’, CgH1604, is a fuel used in camping stoves.
What is the equation for its complete combustion?

A CgH4cO4 + 20, —>» 8C + 8H20

B CsHcO4 + 50, —>» 8CO + 8H,0

C CgH104 + 100, —» 8CO; + 8H,0

D CsH104 + 80, —>» 4CO;, +4CO + 8H,0

39 Which of these reactions does not produce carbon dioxide?

combustion of methane

fermentation of sugar

oxidation of ethanol to ethanoic acid

reaction of ethanoic acid with calcium carbonate

oo w>»

40 A compound, Z, has the molecular structure as shown. How can Z be described?

an alkane and an acid
an alkene and an acid
an alkane and an alcohol
an alkene and an alcohol

o0 w>»

- End of Paper 1 -

14
Apply past knowledge to new situations
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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(Il) hydroxide white
zinc hydroxide white

Apply past knowledge to new situations

272

15



*(*d'34) @unssaud pue ainjesadwa} Wool Je ;wp ¢ S| Seb Aue Jo 8j0w dSuo JO SWN|OA 8y |

16

273

- - - - - - - - - - 8eg Leg zee -
wniouaime wnijaqoN wninsjepusiy wniwse wniuislsury wnuioyen wnyjeseg wnuny wniouewy wnuoynig wniumden wniuein wniuoejold wnuoy ] wnunoy
" ON | PN | wyg s3 10 @ | wy | wy | nd dN n ed uL oy splouloe
€01 43 10 001 66 86 16 96 G6 6 €6 6 16 06 68
S/l €Ll 691 191 ol 9l 651 1G1 csl 0S1 yA4Y 144 343 ovl 6gl
wnpein wniqIepA wniny wniqu3 wniwjoH wnisoudsAg wnigua | wniuljopes wnidoing wnuewes wniylewold wnjwAposN wnjwAposseld wnuay wnueyue]
n gA | wl | 43 oH | 4a aL | PO | n3 | ws | wd | PN 1d 99 e sploueyjue]
L. 0L 69 89 19 99 S9 79 €9 9 19 09 69 8G 19
wnUowIsAI wniaose|4 wnioluwedod wnjuabiusoy wnipeswieq wnusuey wnisseq wnuyog wnifioqess wniugng wnipJopayIny wnipey wnjouely
A1 E| ug 6y sa N SH ug bs aa N woue | BY 14
9Ll 42 433 133 oLl 601 801 101 901 S0l 0l €0l — 68 88 18
- - - 60¢ pA 4 ¥0C 10¢ 161 G61 6L 061 981 8l 181 8.1 LEL €el
uopey aupejsy wnjuojod yinwsig peaq wnijey L Ainosey pIoD wnugeld wnipy| wnjwso wnjuayy uaysbuny wnjejue wnjuyey wnueg wnisee)
uy W od 19 ad n BH ny d q| sO oy M el H | woeae | BG s9
98 S8 8 €8 Z8 18 08 6. 8. LL 9. S V. €L ¢l LL— 1S 9G GG
L€l L2l 8¢l (445 6Ll Skl 493 801 901 €01 10 - 96 €6 16 68 88 S8
uouay auIpoj wnunjjal Auownuy uip wnipuy wniwpen JENTS) wnipejied wnipouyy wnuayny wnyauyos | wnuspgAjop wnigoiN wnuoouz wnupA wnyuons wnipigny
X | L as us uj PO By Pd Uy ny oL O dN 1z A ) qd
12 €9 [4°] LG 0S 514 87 yA4 o 14 144 (934 [44 14 (014 6€ 8¢ A
¥8 08 6. S €L 0L S9 9 6S 69 9S S cs [3¢] 14 Sy (014 6€
uoydAuy| suiwoig wniusjes oluesIy wniuewses wnyes ouiz saddod [9%OIN 11eq0D uoy| asauebuely wniwoiyy wnipeuep wniuey | wnipueog wnioen wnissejod
M 19 oS svY 29 e9 uz no IN 0J o4 UN 19 A 1L A ed |
9€ e 143 €€ [43 L€ 0€ 6¢ 8¢ x4 9¢ S¢ 144 €C [44 x4 0¢ 6l
oy G'GE [4% 2 8¢ x4 ve €¢
uobay auLo|yo anying snioydsoud uooliIs wniuwngy wnisauBepy wnipog
v 19 ) d IS v BN eN
8l Ll 9l Sl 143 €l cl 25
0z 6l 9l 12 4 Ll SSEW OIWOJE SAE|D) 6 L
uoaN auuon|4 uabAxQ uaboniN uogle) uolog aweu wnifieg wniyyn
N d (0] N o) 2| |OqWIAS olwole ag 17
! 6 8 L 9 S Jaquinu (diwoje) uojoud 4 €
14 I >wv_
wnijeH uaboipAH
SH H
4 3
0 A ] N ] A AN ] T
dnoug

Ssjuawa|g Jo 3|qe L dIpoliad Ayl
133HS vilvda




Bukit Batok Secondary School

7
PRELIMINARY EXAMINATIONS 2018
) SECONDARY 4 EXPRESS / 5 NORMAL (ACADEMIC)

SCIENCE (PHYSICS / CHEMISTRY) 5076/02
Paper 2 Physics 17 August 2018
0745 - 0900

1 hour 15 minutes

No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class in the spaces provided at the top of this page.
Write in dark blue or black pen

You may use a pencil for any diagrams, graphs or rough working

Do not use staples, paper clips, highlighters, glue or correction fluid.

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

You may lose marks if you do not show your working or if you do not use appropriate units.

Section A
Answer all questions in the spaces provided.
Write your answers in the spaces provided on the Question Paper.

Section B
Answer any two questions.
Write your answers in the spaces provided on the Question Paper.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

For Examiner’s Use

Section A

Section B

This document consists of 17 printed pages (including cover page).

274
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SECTION A [45 MARKS]
Answer all the questions in the spaces provided.

1 Fig.1.1 below shows the velocity-time graph of a 900 kg car travelling on a straight horizontal
road for the first sixty seconds of its journey.

v/ims™

'\

25

20

15

5
0/ » t/s

0 10 20 30 40 50 60
Fig 1.1

(a) Calculate, for the first 10 seconds,
(i) the acceleration of the car,

acceleration = .....ccviiiiiiiiiiei e m/s? [2]
(ii) the resultant force acting on the car.
resultant force = ..o N [2]
Apply past knowledge to new situations 2
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(b) State how the braking force relates to the forward driving force,
(i) fromt=35stot=45sand

...................................................................................................................................... [2]
(c) Determine the total distance travelled by the car during the first 30 s of its journey.
total distance = .....ccoviiiiiiiinane. m [2]
Apply past knowledge to new situations 3
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2 Fig. 2.1 shows a stone supported by two strings that hang from a rod. The tensions in the two
strings are 1.3 N and 2.0 N.

20N

stone
Fig. 2.1 (not drawn to scale)

In the space below, draw a labelled diagram to show the resultant force of the two tensions.
Determine the size of the resultant force and the angle between the resultant force and the

horizontal.
scale =1 Mo cuvveivnveieiicienenne N
resultant force = ....oocvviiiiiiniiinennn N
angle = ..o [5]
Apply past knowledge to new situations 4
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3 Fig 3.1 shows a barrier found in most carparks. The barrier is in equilibrium. The weight of the
pole is 450 N and the centre of gravity of the pole is 1.30 m away from the pivot.

movable _
counterweight pivot
// pole
© |
—
0.30m 130 m
v v
450 N

Fig. 3.1

(a) The centre of gravity of the movable counterweight is 0.30 m away from the pivot.
(i) Calculate the weight of the counterweight.

weight of counterweight = ......cccocviieenenens N [2]

(ii) Hence, calculate the mass of the counterweight.

mass of counterweight = ........cocoviiiiiinnns kg [1]

(b) Calculate the amount of force acting on the pivot.

force on pivot = ...viiiiiiiereeeeeeeens N [1]

(c) Describe and explain how the gate can be opened.

Apply past knowledge to new situations 5
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4 Fig. 4.1 shows a toy car of mass 1.00 kg on a smooth track.
The toy car which is given a slight push starts to move with an initial speed of 2.00 m/s down a
smooth track.

toy car

OO

A A

10

0.60 m

0.40m

Fig 4.1
(a) State the Principle of Conservation of Energy.

............................................................................................................................................ [2]
(b) State and explain at which point on the track would the speed of the toy car be at its
maximum.
............................................................................................................................................ 2]
Apply past knowledge to new situations 6
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(c) (i) Calculate the gravitational potential energy of the toy car at point C.

gravitational potential energy = ......ccoveveiiiiiiiiiiinenens J[1]

(ii) Hence, determine the speed of the toy car at C.

Apply past knowledge to new situations 7
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5 (a) Fig. 5.1 shows how the temperature of an unknown solid substance varies when heated
over a Bunsen flame.

Temperaturel°C
A
T T T T T e 1]
50 B |
/A// i
\ |
30 e B . __T ..... 2 Ey— _
ol L . » time/mins

Fig. 5.1

(i) Name the process taking place during stage B.

...................................................................................................................................... [1]
(ii) Describe the movement of the particles at stage C.
...................................................................................................................................... [1]
(iii) Describe the arrangement of the particles at stage A
...................................................................................................................................... [1]
(b) Explain why a pot of water boils faster with a covered lid
........................................................................................................................................... [2]
Apply past knowledge to new situations 8
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6 Fig. 6.1 shows a rectangular glass block, PQRS, with a refractive index of 1.50. A light ray is
incident on the side PS of the glass block as shown.

(a) What is meant by the phrase refractive index of 1.50?

........................................................................................................................................... 1
(b) A ray of light is incident on the side PS at 75° and is refracted into the glass block at 40°.
P Q
40°
75°
S R
Fig. 5.1
(i) Show that the refractive index of the glass block is 1.50. [1]
(ii) Calculate the critical angle of the glass block.

critical angle = ....ccooiiiiiiiiiiens ° 2]

(iii) Complete the path of the light ray until it emerges into the air again.
Label all the angles clearly. [2]

Apply past knowledge to new situations 9
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7 (a) A beam of light is travelling parallel to the axis of a thin lens, as shown in Fig. 7.1.
Point F is the focal point of the lens.

F
Fig. 7.1
On Fig. 7.1, complete the paths of the two rays after passing through the lens. [2]

(b) In this part of the question, you are required to draw an accurate ray diagram using the grid
on Fig. 7.2 for the lens in part (a).

Object

| |

i F
I
Fig. 7.2
(i) On the diagram, draw two rays from the top of the object through the lens to locate the
position of the image. Label the image “I” beside it. [2]

(ii) From your diagram, state one similarity about the image and the object.

Apply past knowledge to new situations 10
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8 Fig. 8.1 shows an arrangement that is used to remove dust particles from the smoke in a
factory chimney.

metal plate - ‘/metal plate
(negative) (negative)
7 0 I Y W 4-high
P AR voltage
metal grid/ T T T T T T T O+supply
(positive)
smoke .
X
Fig. 8.1

When smoke passes through the metal grid, this results in the dust particles having a net
positive charge.

(a) Explain what happened to the dust particles as they pass through the metal grid.

(b) If 6.0 C of charges flow past point X in 1.0 minute, calculate the current flowing through X.

CUMTENE = o e e eas A 1]

Apply past knowledge to new situations 11
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SECTION B [20 MARKS]
Answer ANY TWO questions from this section.

9 Fig. 9.1 shows a metal cylinder which contains 0.000 46 m? of oil. The total mass of the
cylinder and the oil is 1.2 kg. The mass of the cylinder is 0.800 kg and the space above the oll
is air. The gravitational field strength is 10 N/kg.

5

/’air\
N~

0.20m oil

~

Fig. 9.1
(a) State two differences between the mass and the weight of a substance.

=T (=Y T X

(2]
(b) Calculate the weight of the oil.
weight = e [1]
(c) Calculate the density of the oil in Sl unit.
density = .cooviiiiiiieeeee [2]
Apply past knowledge to new situations 12
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(d) Calculate the pressure exerted by the oil on the base of the cylinder in Sl unit.

PreSSUMNe = .uuiivererusnnrnnsannns [2]
(e) State and explain how the values of each of the following quantities would change when
the cylinder and the oil is brought to the Moon, where the gravitational field strength is

reduced.

(i) density of oil.

...................................................................................................................................... [1]
(ii) pressure exerted by the oil on the base of the cylinder.
...................................................................................................................................... [2]
Apply past knowledge to new situations 13
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10 (a) A boy holds the loose end of a long rope which is fixed to a pole.
He moves it up and down at a rate of 20 complete oscillations in every 50 seconds.

Fig. 10.1 shows a section of the wave moving along the rope.

vertical displacement / cm

A

30 ol N

20! o

,,,,,,,,

10 |

»

20 40 60 80 1
Fig. 10.1

(i) State the value of the amplitude of the wave.

amplitude = .........
(ii) Calculate the frequency of the wave.
frequency = ........
(iii) Calculate the speed of the wave.
speed = ........

Apply past knowledge to new situations

287

00 120 140 160

180 horizontal
distance / cm

14



2018 / Sec 4E5N(A) / 5076 Science (Physics) / Preliminary Exam Paper 2

(b) Fig. 10.2 shows the cone of a loudspeaker that is producing sound waves in air.
At any given moment, a series of compressions and rarefactions exist along the line PQ.

air
Fig. 10.2

The sound wave experience a rarefaction at P.
(i) On Fig 10.2, draw the wave lines to represent two wavelengths of compressions and
rarefactions between P and Q.

Use the letter C to mark two compressions and the letter R to mark two rarefactions
along PQ. [2]

(ii) With reference to the sound wave travelling along PQ in Fig. 10.2, explain what is
meant by a longitudinal wave.

...................................................................................................................................... [
(iii) To the right of Q, there is a large vertical wall 50 m in front of the loudspeaker.
The speed of sound in air is 340 m/s.
Calculate the time taken for the echo to return to P.
timetaken = ...ooiiiiiiiiieee [2]
Apply past knowledge to new situations 15
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11 (a) Fig. 11.1 below shows an electrical circuit with a lamp and two resistors

E
|
| |

lamp

...................................................................................................................................... [1]
Fig. 11.2 shows the graph of current against potential difference for the lamp alone.
The potential difference across the lamp is 4.0 V.

0.07 e
0.06 [~
< 0.05
— /
§ 0.04 //
£ 0.03 7
© 0.021—
0.01 1A
0.00
0 1 2 3 4 5 6
potential difference / V
Fig. 11.2
Determine
(ii) the current in the lamp, 1.
L= e [1]
(iii) the current in the 100 Q resistor, Ir.
IR = teeereererrree e eeens [2]
(iv) the current in component X.
current through X = ooiiiiiiiiierieceeen [1]
Apply past knowledge to new situations 16
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(b) Fig. 11.3 shows a type of electromagnetic lock in a door.

6V
=]
remote
switch
Q S | plastic
. 1 casing
strik 2
platp
solenoid
(5000 turns)

door frame front panel

Fig. 11.3

When switch S is closed, the iron bolt moves to the right and out of the striker plate,
allowing the door to be opened.

(i) Explain why the iron bolt moves to the right and into the solenoid when the switch is

closed.
...................................................................................................................................... [3]
(ii) After using the electric lock for a year, the 6 V battery goes “flat” and its e.m.f. drops to
4 V.
Why the electromagnetic lock does not work now?
...................................................................................................................................... [2]
**** END OF PAPER 2 ****
Apply past knowledge to new situations 17
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2018 Preliminary Examination Marking Scheme
[Sec. 4 Express / 5 Normal (Academic) 5076 Science Physics Paper 2]

SECTION A [45 MARKS]

v—-u 20-0
1 (a) (i) acceleration, a= T = T [1 for working]
=2.0 m/s? [1 for ans]
(ii) resultant force, Fr = ma = (900)(2.0) [1 for working]
=1800N [1 for ans]

(b) (i) Fromt=35stot=45s, the braking force is greater than the forward driving force.

(1]

(ii) Betweent =45 s tot =60 s, the braking force is equal to the forward driving force.

(1]

(c) Total distance = %2 (10)(20) + (20)(20)
=100 + 400 [1 for working]
=500 m [1 for ans]

2 [Maximum = 2 for correct length of arrows]
[To deduct 1 mark for lack of arrows or wrong arrow]
[To deduct 1 mark for lack of angles or wrong angle between arrows]

Suitable scale =1 cm to 0.2 N [1]
resultant force = 2.56 * 0.02 N [1 for value within range]
angle of resultant with horizontal = 90° * 1° [1 for angle within range]
=
S
’/L; .
Apply past knowledge to new situations 18
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3 (a) Using Principle of Moments,

(i) Wx0.30m=450Nx1.30m [1 for working]
B 450x%1,30

0.30
=1950 N [1 for ans]

w

(ii) UsingW =mg
w
g
1950

10

m

O

195 kg [1 for working & ans]

(b) Force on pivot=1950 N + 450 N
= 2400 N [1 for working & ans]

(c) The gate can be opened by shifting the counterweight further away from the pivot.
(OR shift to the left). [1]

so the counterclockwise moment produced by the force of the counterweight is larger

than the clockwise moment produced by the weight of the pole. [1]

(a) Energy cannot be created or destroyed.

It can only be converted from one form to another; [1]
the total energy of an isolated system is constant. 1
(b) At point B. [1]

At this point the change in height of the toy car is the greatest and the largest amount of
GPE would have been converted to KE and thus the car would be at the greatest speed.

(1]

(c) (i) GPE atpointC =mgh
=(1.00)(10)(0.40)=4.0J [1 for working & ans]
(ii) Total energy at point A = KE at point A + GPE at point A
=% mv? + mgh
=%, (1.00) (2.00)? + (1.00)(10)(0.60)
=20+6.0=8.0J [1 for working & ans]

Total energy at point A = GPE at point C + KE at point C
8.0 = mgh + %2 mv?
8.0 = (1.00)(10)(0.40) + %2 mv?
8.0-4.0 =%(1.00)v?

v =(V8.0)
=2.83 m/s [1 for ans & unit]
[allow ecf from (c)(i)]
Apply past knowledge to new situations 19
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5 (a) (i) melting [1]
(ii) During stage C, the molecules are sliding past one another. [1]
(iii) The molecules at stage A are closely packed together. [1]

(b) With a covered lid, it reduces heat loss to the surroundings by:

o prevents convection current from forming.

o reducing evaporation from the water surface,

o reducing conduction through the layer of trapped air between the water and the lid.

[any TWO answers, 1 mark each, max = 2]

6 (a) “refractive index of 1.50" shows that
the ratio of the sine of the incident angle to the sine of the refracted angle is 1.50 OR
Ratio of the speed of light in vacuum to the speed on light in the medium is 1.50. [1]

sini sin75°

sinr sin40°

(b) (i) Refractive index, n =

=1.50 (shown) [1 for working]
(i) n = sinc
1.50 = — [1 for working]
sinc
_ .01
¢ =sin (155)
=41.8° [1 for ans]

(b) (iii)[1 for Total Internally Reflected ray, angle 50°, at side PQ]
[1 for emergent ray at side QR, angle = 75°]

7 (a) [1 mark for each ray converging onto F on the right after passing through the lens]
[max = 2 marks]

Y

Apply past knowledge to new situations 20
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(b) (i) [1 mark for each ray, max = 2 marks]

object
F /
X [T imaige
\ A
(ii) The object distance is the same as the image distance. OR
The size of the image is the same as the size of the object. [1

8 (a) When the dust particles come into contact with the grid, they lose electrons to the grid

[1]. Thus the particles will have less negative charges than positive charges and end up

with a net positive charge and this cause it to be attracted to the metal plate. [1]

(b) Usingl=Q/t
=6.0/(1x60)=0.10 A [1 for working & ans]

Apply past knowledge to new situations 21
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SECTION B [2 X 10 = 20 MARKS]

9 (a) [Any TWO answers. 1 mark each. Maximum = 2]

Mass Weight
A measure of the amount of matter in The force of gravitational attraction on
an object. an object.
Sl unit: kilogram (kg) Sl unit: newton (N)
Measured with a beam balance. Measured with a spring balance.
Mass remains unchanged when it is Weight changes when it is moved to
moved to another place with different another place with different gravitational
gravitational attraction. attraction.

(b) UsingW =mg
=(1.2-0.800)(10)

.ON [1 for working, ans & unit]
Using densit _m_ 0.400 1 i
(c) Using density = V - 0.000%6 [1 for working]
= 870 kg/m? [1 for ans & unit]
. F 4.0 _
(d) Using P = A~ [0.00046Y [1 for working]
( 0.20 )
= 1740 Pa [1 for ans & unit]

(e) (i) Density does not change. Since Density = Mass / Volume,
both the mass and volume of the liguid does not change. 1

(ii) Pressure will be reduced. [1]

According to P_ = F/A, weight W (= F) of the liquid is smaller on Moon with base

area remains constant. 1]

10 (a) (i) amplitude =15.0 cm [1]

(ii) frequency, f = no of oscillations / time
=20/50 [1 for working]
=0.40 Hz [1 for ans & unit]

(iii)Using v=FfA
v =0.40x 60 [1 for working]
=24 cm /s or 0.24 m/s [1 for ans & unit]

[allow ecf from (a)(ii) for value of frequency]

Apply past knowledge to new situations 22
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(b) (i) lines =1 mark
Labelling of C and R = 1 mark

cone C R C R
\
- ‘e e+ 4o« Q
air
Fig. 10.1

(ii) The sound wave travels in the direction (along PQ)

parallel to the direction of the vibration of the air molecules. (along PQ). [1]

2 x distance
(iv) Time = spT = (%) [1 for working]
=0.29 s (accept 0.294 s) [1 for ans & unit]
11 (a) (i) Rheostat or variable resistor [1]
(ii) (From the graph) current I, = 0.060 A [1 for ans & unit]
(iii)Using V = IR
tg = = =2 1 f ki
currentlr = R " 100 [1 for working]
=0.040 A [1 for ans & unit]

(iv)current Ix =0.06 + 0.04

=0.10 A [1 for ans & unit]
(b) (i) When the switch is closed, the solenoid becomes an electromagnet. [1]
The iron bolt is then attracted to the solenoid due to magnetic induction. [1]

This stronq attractive force will overcome the force of the spring and cause the

lock to be unlocked. [1]
(ii) At4V, there is little current flowing through the solenoid. [1]
Therefore the magnetic field strength of the solenoid is too weak to attract the
iron bolt. [1]
Apply past knowledge to new situations 23

296



Name: ..o Index No. ......... Class: ......cu......

BUKIT BATOK SECONDARY SCHOOL

BE OUR BEST

GCE O LEVEL PRELIMINARY EXAMINATION

BUKIT BATOK
ALY  SECONDARY 4 EXPRESS / 5 NORMAL ACADEMIC
SCIENCE 5076/03
Paper 3 Chemistry 15 August 2018
1030 —1145 h

1 hour 15 minutes

Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class in the spaces provided at the top of this page.
Write in dark blue or black pen

You may use a pencil for any diagrams, graphs or rough working

Do not use staples, paper clips, highlighters, glue or correction fluid.

Section A
Answer all questions in the spaces provided.
Write your answers in the spaces provided on the Question Paper.

Section B
Answer any two questions.
Write your answers in the spaces provided on the question paper.

Electronic calculators may be used.
A copy of the Data Sheet is printed on page 18.
A copy of the Periodic Table is given at the end of the paper.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

For Examiner’s Use

Section A

Section B

Total

This document consists of 19 printed pages

297



2018 Prelim/Sec4ESN/Science (Chemistry) 5076 P3

Section A [45 marks]
Answer all the questions.
Write your answers in the spaces provided on the question paper.

1 Fig. 1.1 shows the composition of unpolluted, dry air.

(a) Write in the missing name of the gas which occupies 78% of air. [1]

n

argon and carbon dioxide 1%

oxygen 21%

Fig. 1.1

(b) Name two gases that pollute the atmosphere and name the chemical source of
each.

Apply past knowledge to new situations 2
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2 A student collected some water from a polluted river.
The water contains some soluble solids and insoluble clay.

(a) State a method that can separate the clay from the rest of the water.

(b) The student then boiled the river water to obtain the soluble solids.
Fig. 2.1 shows how she heated the water.

steel can

boiling water

" copper gauze

iron tripod

-<—— natural gas

Fig. 2.1

The student wrote in her practical sheet that “the boiled river water is pure because
the universal indicator remains green when it is added to the boiled river water.”

Do you agree with her statement? Explain.

........................................................................................................... [1]
(c) On cooling, steam will condense. Describe what happens to the spacing and
movement of the particles of steam during condensation.
changes to spacing
changes to movement
........................................................................................................... [2]
Apply past knowledge to new situations 3
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Cold packs are used to reduce swelling, inflammation and pain by removing the heat.
A list of chemicals from a science laboratory is shown below:

ammonium nitrate, dilute hydrochloric acid, water,
anhydrous sodium carbonate, sodium hydroxide

(a) From the list of chemicals provided above, select a pair of chemicals that can be
used for making a cold pack in a science laboratory.

........................................................................................................... 11
(b) Explain your answer in (a) and state the type of energy change.
........................................................................................................... [2]
A solution of nitric acid, HNO3, has a concentration of 126 g/dm3.
(@) (i) Calculate the relative molecular mass of nitric acid.
[Relative atomic masses, A: : H, 1; N, 14; O, 16]
relative molecularmass = ..........ccoiiiiiiiiiiiinnn, [1
(ii) Calculate the concentration of the solution in mol/dm3.
concentration = ... [1]
Apply past knowledge to new situations 4
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(b) Magnesium carbonate reacts with this solution of nitric acid as follows:
MgCO:; + 2HNO; > Mg(N03)2 + H,O + CO»

(i) What mass of magnesium carbonate react with 500 cm? of nitric acid?

Mass of magnesium carbonate = .................coeiiiin, [2]

(ii) Find the volume of carbon dioxide gas produced in this reaction.

Volume of carbon dioxide = ... [1]

(c) Another nitric acid solution is made by diluting 1.0 mol to make 2.0 dm? of solution.
What is the concentration of this solution in mol/dm3?

concentration ... [1]

Apply past knowledge to new situations 5
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5 Fig. 5.1 shows the properties of some elements in Group VII.

Properties X Y lodine
melting point / °C -7.2 -101.0 114.0
boiling point / °C 58.8 -35.0 184.0

reaction with
aqueous potassium
iodide

colourless solution | colourless solution
turns brown turns brown

reacts quickly and reacts rapidly and
less vigorously to vigorously to form
form a colourless a colourless
solution solution

reaction with cold
aqueous sodium
hydroxide

reacts slowly to
form a colourless
solution

Fig. 5.1

(a) State the physical state and colour of Y at room temperature and pressure.

............................................................................................................ 11
(b) Using evidence from Figure 5.1, explain and deduce the identity of X.
............................................................................................................ [3]
(c) lodine reacts with cold aqueous sodium hydroxide according to the equation:
2NaOH + I, = Nal + NaOI + H,0
(i) Explain why both element X and Y undergoes similar reaction with cold
aqueous sodium hydroxide.
...................................................................................................... [1]
(ii) Hence, construct a chemical equation for the reaction between element X
and cold aqueous sodium hydroxide.
...................................................................................................... [1]
Apply past knowledge to new situations 6
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6 Equal masses of lumps of lead (ll) carbonate were reacted with three different acids of
the same concentration in three separate experiments |, Il and Ill. The acids were in
excess and all other conditions were kept the same.

Experiment Reagents
I Lead (Il) carbonate Nitric acid
Il Lead (ll) carbonate Sulfuric acid
I Lead (Il) carbonate Ethanoic acid

The mass of the lead (Il) carbonate was measured and calculated at regular time intervals

and the results for experiments | and Il are shown in Figure 6.1.

A
Mass of

PbCOs /g

Experiment I

Experiment |

B
' o

Time / min

Fig. 6.1

(a) Using Fig. 6.1, determine if lead (ll) carbonate react completely with sulfuric acid.
Explain your answer.

(b) (i) In experiments | and lll, would ethanoic acid react faster than nitric acid?
Explain your answer in terms of hydrogen ions in the acids.

(ii) Lead (Il) ethanoate is a white, crystalline substance with a sweetish taste and is
soluble in water.

Sketch on the same axes above, the result for experiment IIl. [1]

Apply past knowledge to new situations 7
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(c) Briefly outline how a pure and dry sample of lead (ll) nitrate can be made from
lead (Il) carbonate.

............................................................................................................ [4]
7 Propane and propene are both organic compounds.
(@) Compare how they react, if at all, with
(i) oxygen,
(ii) hydrogen.
............................................................................................................. [5]
(b) Write a chemical equation for any one of these reactions.
............................................................................................................ [1]
Apply past knowledge to new situations 8
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8 A mixture Z was made by dissolving two salts, X and Y, in water. A series of reactions

2018 Prelim/Sec4ESN/Science (Chemistry) 5076 P3

was carried out on mixture Z as shown below.

add excess

Mixture Z

dilute nitric acid

Gas A

add silver nitrate
solution

add excess sodium
hydroxide solution

limewater white
precipitate
white
precipitate
Gas B

A 4

dirty green
precipitate

expos
A

ed to air

brown
precipitate

A 4

pungent smell, turns damp
red litmus paper blue

(a) Identify the four ions that are present in mixture Z. Justify your answers.

(4]

lons

Formula

Reasons

Apply past knowledge to new situations
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(b) Predict what would be observed if excess ammonia solution was added to a sample
of mixture Z.

(c) No reaction was observed when ammonia solution was added to aqueous solution of
salt Y.

Give the names of salts X and Y.

K L e
Y [2]
- End of Section A -
Apply past knowledge to new situations 10
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Section B [20 marks]
Answer any two questions.
Write your answers in the spaces provided on the question paper.

9 Fig. 9.1 shows the structures of calcium chloride and chlorine gas.

calcium chloride chlorine gas
Fig. 9.1

(a) Chlorine exists as two isotopes, > C/and *" CI.
Describe the similarities and differences between these two isotopes.

............................................................................................................ [3]
(b) Calcium reacts with chlorine atoms to form calcium chloride.
Fig. 9.2 shows the physical properties of calcium chloride and chlorine.
conductivity boiling point/ °C
conducts in molten
calcium chloride | state but not in solid 1935
state
chlorine gas does .nc.Jt conduct -34
electricity
Fig. 9.2
(i) Predict and explain the electrical conductivity of strontium chloride.
....................................................................................................... [2]
Apply past knowledge to new situations 11
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(ii) Explain how a calcium atom combines with chlorine atoms to form calcium
chloride. Your answer should include:
e electronic structures of atoms
e force of attraction in the compound

[Total : 10 marks]

Apply past knowledge to new situations 12
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10 (@) Duralumin is an alloy made up mainly of aluminium and copper atoms.

Fig. 10.1 shows how the strength of duralumin changes with the different
percentage of copper added.

Strength of alloy

» Percentage of copper

_\_
N —
w_
TN
o —
o —
~ —
o —

Fig. 10.1

(i) Using the information from Figure 10.1, estimate the percentage of copper that
will produce the strongest duralumin mixture.

(ii) Explain, with the aid of a well-labelled diagram of duralumin, why it is stronger
than pure aluminium.

Apply past knowledge to new situations 13
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(b) Fig. 10.2 shows the results of an experiment in which four metals are placed
in solutions of other metal nitrates.

Solution Metals added
Metal Colour Calcium Chromium Cobalt Copper
nitrate
Qalcmm Colourless | No reaction | No reaction No . No reaction
nitrate reaction
Colourless
. solution No
Chromium . . .
. Green and grey No reaction reaction No reaction
(1) nitrate .
solid
Colourless
Cobalt (Il) . solution Green squtpn No . .
. Pink and grey and grey solid | reaction No reaction
nitrate .
solid
Colourless P|nk.
. solution
solution and
Coppert(ll) and .
nitrate blue reddish- reddish- No reaction
. brown
brown solid .
solid
Fig. 10.2

(i) Arrange the four metals in order of their reactivity starting with the most reactive.

Apply past knowledge to new situations
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(c) One possible chemical reaction between metal Y and the solution of salt X is as

follows:

2018 Prelim/Sec4ESN/Science (Chemistry) 5076 P3

Y + X(N03)2 -> X + Y(N03)2

(i) Complete the table below with the missing information.

formula

oxidation state of Y

Y

Y(NO3)2

(ii) Using the data above, explain whether Y is an oxidizing or a reducing agent.

(2]

Apply past knowledge to new situations
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11 Poly(methyl methacrylate) is formed by addition polymerisation.
Its structure is shown below.

[
CH, CH, CH,

(@) (i) Draw the structure of the monomer of poly(methyl methacrylate).

(1]

(ii) Explain why and how the monomer drawn in (a)(i) can undergo addition
polymerisation to form poly(methyl methacrylate).

(b) Ethanol can be obtained from glucose through the process of fermentation. One of
the conditions of this process is having an anaerobic environment. Otherwise,
substance X will be produced instead.

(i) Write the chemical equation for fermentation of glucose.

...................................................................................................... [1]
(ii) Draw the structural formula of substance X.
(1]
Apply past knowledge to new situations 16
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(iii) Describe a laboratory experiment to differentiate ethanol and substance X.

(iv) A student carries out fermentation in a laboratory. To speed up the process, he
heats up the mixture to 100 °C. Explain why he will not obtain ethanol.

[Total : 10 marks]

- End of Paper —

Apply past knowledge to new situations 17
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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(l1l) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white

Apply past knowledge to new situations
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Bukit Batok Secondary School
Sec 4 Express, 5 Normal (Academic)
Science (Chemistry)

PRELIMINARY EXAMINATIONS 2018
ANSWERS

Paper 1 : Multiple Choice Questions (20 marks)

Sugar = CsH1206 where carbon, hydrogen and oxygen atoms are chemically

21 D bonded together
Conc sulfuric acid H2SO4 dries acidic gases (so they don'’t react).

Upward delivery is used to collect gases which are less dense tha

22 c NH3 will react with conc H2SO4 though it can be collected via
CO2, H2 and O2 will not react with conc H2SO4 thus can be
Only Hz is less dense than air to be collected via upwargdg@eliry

23 C | Melting point of substance is to be <-150°C and boiling

24 C | Different substances have different solubility in di

25 Y — from Group VI because it has 6 vale ceya tre
Z — from Group VIl because it gas 7 valence elﬁl's
Hydroxide ion = OH"

26 B There are 8 protons in oxygermand 1 proton, in\hydrogen atom proto
F-ion has 9 protons (€ach rine atom has 9 protons, it take 1 electron to
form a fluoride ion,/prgton "nimbenis hot affected thus remaingithe same).

,7 | g | Rubidium chioride Up of Rb™and-CF ionsiHus RbCl.

Group | metals have elting)paint and apésolyible in water.

28 | p | Acidic oxide(C and@éoxi @nd ZnO) can react with NaOH
which is a base: (\

29 is'g solid whic| re ith tl in a neutralisation reaction.

Thus R = insolble met e)( @ d S = acid (solution)

BaC?)g(Nﬁz\\{varﬁte preci \étg SO0#%% present
White precipitate som cess aq NHs = Zn?* ion present
moles of

ss.3Molar mass = 6g + 24 = 0.250 mol

31 | pro 2
Volume o oles x molar volume
= 0.250 mol x 24 dm® = 6 dm?®
> 2Fe + 3CO>
32 D iS NOT (B) because LIME is used to remove acidic impurities, not
one. LIME is produced of heat limestone.
CaCO3; > CaO + CO2
CaO + SiO2 > CaSiOs
33 D | 30% of O2 will be used up, 70% of air left.
(A) formation of bond = exothermic
34 c (B) rusting = exothermic
(C) melting (ice absorb heat) = endothermic
(D) H2 combust in Oz to form H20 = exothermic
Na atom (2.8.1) loses 1 electron to form Na* ion (2.8).
35 D SRR
Loss of electrons = oxidation
36 B | 2 volume of CO:2 produced , thus %2 mass of limiting reactant (MgCOQO3) used.
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37 | A | Smallest molecules = lowest boiling point range

38 C | Complete combustion produce carbon dioxide and water.
39 C | Oxidation of ethanol to ethanoic acid produces water.

40 B | It has C=C and carboxyl group (COOH).

Paper 3 Section A : Short Answer Questions (45 marks)

1a. Nitrogen 1m

1b. Gas : Sulfur dioxide (sulfur trioxide)
Source : Burning of coal in power stations / factories

Gas : Carbon monoxide
Source : Incomplete combustion of carbon-containing fuels in vehi

Gas : Oxides of nitrogen

Source : Produce when oxygen and nitrogen react at high gas 1m
when fuel is burned/combusted in vehicle engi source 1m
2a. filtration X 4 é 1m
%]
2b. No. o mark
The purity of the liquid is determine ailing point.
OR

The universal indicator
a neutral pH (pH 7).
R

t the liqui s

either 1m
1m
1m
3a. A i nitrate’and water im
3b. Endoth C. im
When ammonium salts react with water, the reaction take in / absorb
energy from surrounding, causing surrounding temperature to drop /
decrease. im
4ai. M of HNO3 =1 + 14 + 3(16) = 63 im
4aii.  Concentration of HNO3s = concentration in g/mol + molar mass
=126 g/mol + 63
= 2.00 mol/dm2 1m
2
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4bi.

4bii.

4c.

5a.

5b.

5ci.

5cii.

6a.

No of moles of HNO3 = concentration x volume
= 2.00 mol/dm® x (500/1000) dm3
=1.00 mol im

2 mol of HNOs reacts with 1 mol of MgCO3
1.00 mol of HNO3 reacts with 0.500 mol of MgCOs

Mass of MgCO3 = no of moles x molar mass im
=0.500 mol x [24 + 12 + 3(16)] ecfif 15t 1m
=429 wrong

overall -1 if any answer not in 3sf

2 mol of HNOj3; produces 1 mol of CO2
1.00 mol of HNOs3 produces 0.500 mol of CO2

Volume of CO2 = no of moles x molar volume
=0.500 mol x 24 dm?

=12 dm?3 m
Concentration = no of moles + volume
=1.0mol + 2 dm?
= 0.500 mol/dm? m
Pale yellow / yellowish-green gas im

X could be bromine since it is a liquid.

sodium hydroxide.

It is more reactive than iodine since it is able to displace iodine. im
But it is less reactive than Y since it reacts less vigor/&

All of them have seven valence el \ im
) 1m
theﬁmass of lead 1m
' !acid. im
mpared to nitric acid. 1m

lower)

Experiment ||

C? Experiment Il
EXperiment |
> im
T

3
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6c¢.

7a.

7b.

8a.

(1) Add excess lead (ll) carbonate to nitric acid.
(2) Filter to remove excess lead (ll) carbonate.
Obtain the filtrate, lead (ll) nitrate. (not necessary)
(3) Heat lead (II) nitrate solution till saturation.
Leave to cool for crystals to form.
(4) Filter out the crystals.
Pat dry between filter papers

Both propane and propene reacts with excess oxygen to produce
carbon dioxide and water.

Both undergoes incomplete combustion to produce carbon monoxide
and water.

Propane does not react with hydrogen.

Propene reacts with hydrogen at (200 °C with nickel catalyst)

produce propane.
'&,é

2

2C3He + 902 — 6CO2 + 6H20
2C3Hg + 1002 — 6CO2 + 8H20
2C3Hs + 602 — 6CO + 6H20
2C3Hg + 702 — 6CO + 8H20
CsHe + H2 > C3Hs

Reasons ) |
Waddi
i ned
(7
9 NEF mor@,;::ﬁoéuce @bm
V}ydr ideisadded 6
V/cért%md? [ 1 & er adding
nitric a dO
" \/ white, ipitate formed after adding
SivpC e
O

lons | Formula >

1 Fe?*

Y = ammenium carbonate

Explanation:
Possible answers are
(a) iron (1) chloride and ammonium carbonate
(b) iron (1l) carbonate and ammonium chloride
However, iron (ll) carbonate is an insoluble salt (both X and Y dissolve).
Also, no reaction when aq NH3 added to Y so Y is an ammonium salt.
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total 4m
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Paper 3 Section B : 3 Questions choose 2 (20 marks)

9a. Both have 17 protons. 1m

They have different number of neutron / atomic mass. im

3¢l has 18 neutrons/ mass number of 35.

"¢l has 20 neutrons/mass number of 37. 1m
9bi. Strontium chloride conducts in molten state but not in solid state. no marks
The ions (Sr?* and CI') are mobile in molten state. im

But they cannot move (and are fixed in positions) when in solid state. im

9bii. Calcium atom has an electronic configuration of 2.8.8.2.
Chlorine has an electronic configuration of 2.8.7. 1m
Each calcium atom transfers two valence electrons to 2 chlo

Ca?*and CI- ions are formed which are attracted by elec

of attraction. m

9biii.  Weak intermolecular force between chlorin Igﬁy M m

little amount of energy to overco m

1m
Tm
1m
1m
m
1m
im
Tm
10cii.  ltis a reducing agent. no marks
Y is oxidised as the oxidation state of Y increases from 0 in Y to +2 in
Y(NO3)2. 1m
Y reduces X(NOs)2 by decreasing the oxidation state of X from +2 to 0
in X. m
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11ai.

11aii.

11bi.

11bii.

11biii.

11bv.

H CH;
[ |
Il
H =0

|

O

b

o 1m
At high temperature and pressure (and in the presence of a catalyst),
the carbon-carbon double bonds of the monomer break / the
monomer has C=C bonds which break. 1m

Each monomer forms single bonds and joins with two other monomers.
form the polymer, poly(methyl methacrylate). im

CsH1206—2 C2H50H + 2CO2 m

H O

H 1m

Add potassium mangana m

If it turns from purple to m

If it remains purple, itis's 1m
1m

Solvent'ifh paints and varnishes

Manufacture of perfumes, detergent, deodorants etc.

Found in alcoholic drinks like beer, wines and spirits

Used in preparation of ethanoic acid

(Any one) im
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Science (Chemistry)

PRELIMINARY EXAMINATIONS 2018
ANSWERS

Paper 3 Section A : Short Answer Questions (45 marks)

1a.

1b.

2a.

2b.

4ai.

4aii.

4bi.

Nitrogen im

Gas : Sulfur dioxide (sulfur trioxide)
Source : Burning of coal in power stations / factories

Gas : Carbon monoxide
Source : Incomplete combustion of carbon-containing fuels in vehicles

Gas : Oxides of nitrogen
Source : Produce when oxygen and nitrogen react at high temp
when fuel is burned/combusted in vehicle engines

filtration //

No.

a neutral pH (pH 7).
OR

The universal indicator ca g sol n is acidic or
alkaline, but cannot show re@ either 1m
gsely packed. 1m

im
im
im
salts react with water, the reaction take in / absorb
energy from-surrounding, causing surrounding temperature to drop /
decrease. 1m
M: of HNO3 =1 + 14 + 3(16) = 63 m
Concentration of HNO3 = concentration in g/mol + molar mass
=126 g/mol + 63
= 2.00 mol/dm? m
No of moles of HNO3 = concentration x volume
= 2.00 mol/dm® x (500/1000) dm?®
=1.00 mol 1m
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2 mol of HNOs3 reacts with 1 mol of MgCOs
1.00 mol of HNO3 reacts with 0.500 mol of MgCO3

Mass of MgCOs3 = no of moles x molar mass 1m
=0.500 mol x [24 + 12 + 3(16)] ecfif 1t 1m
=429 wrong

overall -1 if any answer not in 3sf

4bii. 2 mol of HNO3 produces 1 mol of CO2
1.00 mol of HNO3 produces 0.500 mol of CO2

Volume of CO2 = no of moles x molar volume
=0.500 mol x 24 dm?®

=12 dm? m
4c. Concentration = no of moles + volume
=1.0 mol +2 dm?3
= 0.500 mol/dm? 1m
5a. Pale yellow / yellowish-green gas
5b. X could be bromine since it is a liquid. / 1m
It is more reactive than iodine since it is abl isw'e i % Tm
But it is less reactive than Y since it reacts less rousﬁﬂith
sodium hydroxide. im
5ci. All of them have seven val c 1m
5cii.  2NaOH + X2 > N & m
6a. No. Lead (Il) sulfa @ mass of lead m
(I1) sulfateNeft.
6bi. strong acid. m
nit volume compared to nitric acid. 1m
reaction is slower)
6bii.
Experiment Il
Experiment 11|
eriment |
B 1m
T
6¢. (1) Add excess lead (Il) carbonate to nitric acid. 1m
(2) Filter to remove excess lead (Il) carbonate.
Obtain the filtrate, lead (ll) nitrate. (not necessary) m
(3) Heat lead (I) nitrate solution till saturation.
Leave to cool for crystals to form. 1m
(4) Filter out the crystals.
Pat dry between filter papers 1m
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7a. Both propane and propene reacts with excess oxygen to produce
carbon dioxide and water. 1m

Both undergoes incomplete combustion to produce carbon monoxide

and water. im
Propane does not react with hydrogen. im
Propene reacts with hydrogen at (200 °C with nickel catalyst) to 1m
produce propane. have () 1m

7b. 2C3He + 902 — 6CO2 + 6H20
2C3Hs + 1002 — 6CO2 + 8H20
2C3He + 602 — 6CO + 6H20
2C3Hg + 702 — 6CO + 8H20

CsHs + Hz > CsHs egn 1m
8a. lons | Formula Reasons
green precipitate formed after adding
1 Fe?* sodium hydroxide which turned brown
over time
2 NH* ammonia gas produced when sodij
4 hydroxide is added

3 coz- carbon dioxide produce
3 nitric acid <\ eathfformula

4 cr white precipitate formed after ing + réason 1m
silver/nitrate total 4m

8b. Dirty green precipitate form ich is insopluble in@ gueous

ad@o

Tm

to a bonus 1m
im
Tm

ammonia.
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Paper 3 Section B : 3 Questions choose 2 (20 marks)

9a.

9bi.

9bii.

9biii.

10ai.

10aii.

10cii.

Both have 17 protons. im

They have different number of neutron / atomic mass. im

33 ¢l has 18 neutrons/ mass number of 35.

*7Cl has 20 neutrons/mass number of 37. 1m
Strontium chloride conducts in molten state but not in solid state. no marks
The ions (Sr?* and C/') are mobile in molten state. 1m
But they cannot move (and are fixed in positions) when in solid state. 1m

Calcium atom has an electronic configuration of 2.8.8.2.
Chlorine has an electronic configuration of 2.8.7.

Tm
Each calcium atom transfers two valence electrons to 2 chlorine ato Tm

Ca?*and CI ions are formed which are attracted by electrostati
of attraction.

Weak intermolecular force between chlorine molecules i
little amount of energy to overcome. é

s they disrupt the
vent them from sliding. 1m

1m
1m
1m
1m
Y(NO3)2 m
It is a reducing agent. no marks
Y is oxidised as the oxidation state of Y increases from 0 in Y to +2 in
Y(NOs)2. m
Y reduces X(NOs)2 by decreasing the oxidation state of X from +2 to 0
in X. 1m
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11ai.

11aii.

11bi.

11bii.

11biv.

11bv.

the carbon-carbon double bonds of the monomerr
monomer has C=C bonds which break.

per

able metal / metal carbonate
If'susbstance X, effervescence seen.

H2 produced with caused lighted splint to extinguish with pop sound (if

use metal)

CO:2 produced which formed white precipitate in limewater (if use metal

carbonate)

When the mixture is heated, the yeast denatures and stops the reaction.

Solvent in paints and varnishes

: | Q
olodrless; it is substance is ethanol.

stances.

Manufacture of perfumes, detergent, deodorants etc.
Found in alcoholic drinks like beer, wines and spirits

Used in preparation of ethanoic acid
(Any one)
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There are forty questions on this paper. Answer all questions. For each question there
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2 GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA

Silver chloride is insoluble in water.

Silver chloride is made by adding 20.0 cm? of aqueous silver nitrate to 20.0 cm? of
dilute hydrochloric acid.

Which pieces of apparatus are needed to obtain solid silver chloride from aqueous
silver nitrate and dilute hydrochloric acid?

A B
- v @
| =
[S— )
1 2 3 4 5
A 1,2and 4 B 1,4 and 5
C 2,3and4 D 2,4and5

The diagram below shows the arrangement of gases in a balloon.

Which pair of gases could be in the balloon?

OO‘)QO
OOC,QQ

argon and hydrogen chloride
argon and nitrogen

hydrogen and nitrogen
hydrogen chloride and nitrogen

oo w)>»
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3 GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA
Salt can be separated from sand by using the processes shown.

What is the correct order for the processes?

first > last
A filter dissolve evaporate crystallise
B dissolve evaporate crystallise filter
C dissolve evaporate filter crystallise
D dissolve filter evaporate crystallise

A mixture containing equal volumes of two liquids that mix completely but do not
react together is placed in the apparatus shown and heated until the thermometer
first shows a steady reading.

At which position will there be the highest proportion of the liquid with the lower
boiling point?

thermometer water out

cold water in

Which of the following changes will result in the particles moving at a higher speed?

I2(g) — 2 (s)
CO2(s) > CO2(9)
H20 (/) > H20 (s)
N2 (g) > N2 (/)

oo w>»
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4 GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA

An imaginary element Gemsium(Gm) contains 111 protons and 141 neutrons.

Which one of the following represents an atom of Gemsium?

A

B
C
D

141
30Gm

141
111
111
141

252
111Gm

Gm

Gm

The nucleon number and proton number of an atom of P and atom of Q are shown.

P Q
nucleon number 85 80
proton number 37 35

Which statement about P and Q is correct?

An atom of P has fewer electrons than an atom of Q.
An atom of P has more neutrons than an atom of Q.
P is above Q in the same group of the Periodic Table.
P is in the same period in the Periodic Table as Q.

A molecule of arsenic bromide, AsBr3, has the structure shown.

Which properties could be correct for arsenic bromide?

melting point/°C

electrical conductivity
at room temperature

oo w>»

31
39
650
755

does not conduct
conducts
conducts

does not conduct
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5 GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA

A student thinks that element Q is a metal because it has a high melting point and a
high boiling point.

What other properties could element Q have if it is a metal?
1 Q conducts electricity when solid.
2 Q forms an acidic oxide, QOa.

3 Q is malleable.

A 1,2and 3 B 1 and 2 only
C 1and3only D 2and3

In the Periodic Table, caesium, lithium and sodium are in the same group.
Which statement about caesium is likely to be correct?

It forms a nitrate, Cs(NO3)a.

It forms an insoluble hydroxide.

It has a density greater than potassium.
It reacts slowly with water at room temperature.

ooOow>»

Astatine is at the bottom of Group VIl in the Periodic Table.
Which of the following is a property of astatine?

It forms a basic oxide.

It is a good conductor of electricity.

It forms a covalent compound of formula NaAt.

It is displaced by chlorine from aqueous potassium astatide.

oOow>»

When two aqueous solutions are mixed in a test-tube, a reaction occurs and the
test-tube feels hot.

Which statement is correct?

An exothermic reaction takes place as the reacting chemicals gain energy.
An exothermic reaction takes place as the reacting chemicals lose energy.
An endothermic reaction takes place as the reacting chemicals gain energy.
An endothermic reaction takes place as the reacting chemicals lose energy.

ooOw>»

2.0 g of magnesium are completely burnt in pure oxygen.
2Mg + O2 - 2MgO
Which volume of oxygen is used in this reaction at room temperature and pressure?

A 0.5dm? B 1.0 dm3
C 15dmd D 20dm?
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6 GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA

14 Iron is produced in a blast furnace as shown in the diagram below.

waste gases

N

raw materials

hot air —-

T el

.

blast furnace

slag

molten iron

Which statement about this process is correct?

A  Carbon is oxidised to carbon dioxide.

B  Carbon monoxide is produced by the thermal decomposition of calcium
carbonate.

C Haematite is reduced by calcium carbonate.

D Impurities are removed by the hot air blast.

15 The diagram below shows some of the reactions of solution X.

agueous
sodium
solution X hydroxide | blue
"| precipitate
acidified aqueous heat
silver nitrate
4 v
white gas that turns
precipitate damp red
litmus blue

Which of the following the substance(s) is/are present in solution X?

copper(ll) nitrate only

ammonium chloride only

zinc nitrate and copper(ll) nitrate
ammonium chloride and copper(ll) chloride

oo w)>»
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7 GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA

16 Zinc powder was added to excess dilute sulfuric acid at room temperature. The
volume of hydrogen gas produced was measured over a period of time.

The graph labelled experiment 1 shown below was obtained.

A experiment 1

volume of
hydrogen
gas

experiment 2

» time

Which change was made to obtain the results shown in experiment 2?

Half the mass of zinc granules was used.

Half the concentration of dilute sulfuric acid was used.
Larger zinc strip of the same mass was used.

Dilute sulfuric acid at lower temperature was used.

oOow>»

17 Crude oil is fractionally distilled into useful fractions.

Which option matches the fraction to its use?

fraction use
A bitumen feedstock for the petrochemical industry
B diesel oil fuel for aircraft engines
C petrol fuel for engines in buses, lorries and trains
D petroleum gas fuel for cooking and heating

18 Many countries have taken measures to ensure that the amount of sulfur in
unleaded petrol and diesel fuels are kept low.

Which of the following could be the reason for such measures?

To cut down the amount of fuel used in vehicles.
To reduce the acidity of the rain.

To reduce incomplete combustion.

To prevent the pH of soil from increasing.

oowX»
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8 GMS(S)/Sci(P/C)/P1/Prelim2018/4E/5NA

Which reaction describes the following equation?

CisHs2 > CioH22 + C3sHe + C2H4

A addition B cracking
C oxidation D substitution

The table shows the observations made when an organic compound X reacts with
aqueous bromine and acidified potassium manganate (VII).

reagent observation
aqueous bromine no change
acidified potassium manganate(VII) purple solution turns colourless

What is compound X?

A ethane B ethanoic acid
C  methanol D propene

End of paper
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2 GMS(S)/Sci(Chem)/P3/EOY2018/3E

Section A
Answer all the questions in this section.
Write your answers in the spaces provided on the question paper.

The diagram shows part of the Periodic Table. Only some of the elements are

shown.

C|N F
Si|P|S|Cl
Ti Fe Cul|Zn As Br

(@) Answer each of the following questions using only those elements shown
in the diagram. Each element may be used once, more than once or not
at all.

Give one element which
(i) oxidises in the presence of water and air to form rust,

(ii) forms anion of Y~ which has only three completely filled shells of
electrons,

(iii) forms an oxide which is amphoteric,
(iv) is a colourless diatomic gas,

(v) is found as an impurity in fossil fuels and burns in air to produce
an air pollutant that causes acid rain.

[3]
(b) Element X is a noble gas with two electron shells. Label this element as
X in the Periodic Table above. [1]
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Fig. 2.1 shows some reactions of copper(ll) nitrate, Cu(NO3)z.

black solid
A

A

3

brown gas
NO:

GMS(S)/Sci(Chem)/P3/EOY2018/3E

colourless gas B
that relights a
glowing splint

A

heat strongly

blue crystals
Cu(NO3)2 (s)

ldissolve in water

blue solution
Cu(NOs3)2 (aq)

warm with NaOH(aq)
and Al(s)

A 4

reagent X

green precipitate
CuCOs(s)

pungent gas C
that turns damp
red litmus blue

light blue
precipitate D

Fig. 2.1

(a) Identify the substances A — D.

O O W
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4 GMS(S)/Sci(Chem)/P3/EOY2018/3E

(b)  Copper(ll) nitrate solution reacts with reagent X to form copper(ll)
carbonate.

(i) Suggest the name of reagent X.

(ii)  Construct the balanced chemical equation, with state symbols, for
the reaction between copper(ll) nitrate solution with reagent X to
form copper(ll) carbonate.

(iii) Describe the steps used in a laboratory to prepare a pure sample
of powdered copper(ll) carbonate from copper(ll) nitrate solution
and reagent X.

(c) Describe how hydrochloric acid and limewater can be used to show that
carbonate ions are present in copper(ll) carbonate.
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5 GMS(S)/Sci(Chem)/P3/EOY2018/3E

Titanium, Ti, is a metal used in the aerospace industry. It exists naturally as
titanium-iron oxide, FeTiOs, in a mineral called iimenite. To extract titanium, the
compound is first converted to titanium tetrachloride, TiCls4, which is being
heated to 2000°C with magnesium in an atmosphere of a noble gas, argon.

The extraction of titanium from its chloride is represented by the following
equation.

TiCls + 2Mg > 2MgCl2 + Ti
(@) Whatis the mass of magnesium chloride formed when 12 kg of titanium

is extracted?
[Relative atomic masses: Ar: Ti, 48; Mg, 24; Cl, 35.5]

mass of magnesium chloride = ..............ccooviiiinne. kg [2]

(b) Calculate the smallest mass of titanium-iron oxide, FeTiOs, needed to
produce 12 kg of titanium.
[Relative atomic masses: Ar: Ti, 48; Fe, 56; O, 16]

mass of titanium-iron oxide = ..............coiin kg [2]
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6 GMS(S)/Sci(Chem)/P3/EOY2018/3E

Fig. 4.1 shows the materials used to make ballpoint pen.

poly(propene) cap
and stopper

poly(ethene) tube for the ink

stainless steel ball
poly(styrene) clear outer case

nickel alloy cone

Fig. 4.1

(@)  With reference to the arrangement of atoms, explain why alloys such as
steel are used as materials in the pen, instead of pure metals.

(b) Give one advantage and one disadvantage of recycling the materials
from this ballpoint pen.
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(b)

7 GMS(S)/Sci(Chem)/P3/EOY2018/3E

Use your knowledge of electronic structures to explain the following
statements.

(i) Elements in Group Il have similar chemical properties.

(i) Elements in Group 0 lack chemical reactivity.

Element Z with an atomic number of 85 is a highly unstable radioactive
element.

(i) Suggest two ways in which chlorine differs in properties from
element Z.

(i) Excess chlorine is bubbled through a solution of NaZ.

Write a chemical equation for the reaction. State symbols are not
required.
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8 GMS(S)/Sci(Chem)/P3/EOY2018/3E

The structures of five organic compounds are shown below.

A B c
H H H H H Br Br
b L —tt
g l i,
D E
H H 0
H—(II—H H—(|3—C//
.L [ -

(@)  Answer each of the following questions using the letters that represent
each compound.

(i) Which two compounds are in the same homologous series?

(ii)  Which compound is formed when ethanol reacts with atmospheric
oxygen?

(iii)  Which compound reacts with steam to form ethanol?

[3]
(b) A solution of ethanol can be made by fermentation of glucose.
(i) Draw the structural formula of ethanol.
[1]
(ii)  State two conditions required for the fermentation of glucose.
[2]
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9 GMS(S)/Sci(Chem)/P3/EOY2018/3E

(iii) Calculate the relative molecular mass of ethanol and the
percentage by mass of carbon in each molecule of ethanol.
[Relative atomic masses: Ar: H, 1; C, 12; O, 16]

[2]
Cinnamic acid is found in plants called balsams.
The structure of cinnamic acid is shown below.
H H
~{ 1 p
H— \\ //C—C=C—C\
/C—C\ O—H
H H
(@) Cinnamic acid is an unsaturated compound.
(i) What is meant by the term unsaturated?
[1]
(i) Describe a chemical test to show that cinnamic acid is
unsaturated.
chemical test
result with cinnamic acid
(2]
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10 GMS(S)/Sci(Chem)/P3/EOY2018/3E

(b) Balsam flowers contain a mixture of pigments.
A student uses chromatography to separate the pigments in balsam
flowers. He puts the pigment mixture on a sheet of chromatography
paper as well as five spots of pure pigments A, B, C, D and E.

The results are shown as a chromatogram in Fig. 7.1.

[ ] [
0
[ )
[ ]
[ ]

@ 8]

S ——
pigments A B C D E
from balsam

flowers

Fig. 7.1
(i) Which of the pigments are present in balsam flowers?

(ii) Draw the apparatus that could be used to produce this
chromatogram.

[2]
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11 GMS(S)/Sci(Chem)/P3/EOY2018/3E

Section B
Answer any two questions in this section.

Write your answers in the writing papers provided.

Fluorine is the lightest halogen and exists as a highly reactive pale yellow
diatomic gas at room temperature and pressure. Fluorine is found in nature in
the form of calcium fluoride crystals, called fluorite.

(a)

(b)

(c)

(a)

(b)

(c)

The following equation describes the reaction between fluorine gas and
water.

2F2 (g) + 2H20 (1) > Oz (g) + 4HF (aq)

Given that 48 cm?® of fluorine gas reacts with excess water, calculate the
volume and mass of oxygen gas produced at room temperature and
pressure. [2]

Draw and label the electronic structures of fluorine gas and calcium
fluoride.
[Proton numbers: F, 9; Ca, 20] [4]

Use these structures to explain why, at room temperature and pressure,
calcium fluoride is a solid and fluorine is a gas. [4]

The reaction of metal X with water places it between calcium and iron in
this order of reactivity. Explain why X would displace copper if added to
a solution of copper(ll) sulfate. [2]

Aluminium does not react with cold water. Does this give a true indication
of the reactivity of this element? Explain your answer. [2]

Iron is produced in the blast furnace by heating a mixture of iron(lll)
oxide, coke and limestone with air.

Describe the reactions involved in this extraction.
Include an equation of a redox reaction. [6]
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12 GMS(S)/Sci(Chem)/P3/EOY2018/3E

10 Dilute hydrochloric acid reacts with calcium carbonate to produce carbon
dioxide.

(a)

(b)

(i) With the aid of a diagram, design and describe an experiment in
a laboratory to show how the rate of reaction between these two
substances depends on the particle size of calcium carbonate.

[4]

(ii) Describe the measures you would take to ensure that your
experiment is fair. [2]

(iii) State and explain how the rate of reaction between two
substances is affected by the particle size of one substance.
Use your knowledge of reacting particles in your explanation. [2]
Increasing the concentration of acid can change the speed of a reaction.

State and explain how it affects the speed of the reaction. Use your
knowledge of reacting particles in your explanation. [2]

End of Paper
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1 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA
Geylang Methodist School (Secondary)
Preliminary Examination 2018
Secondary 4E5N Science (Chemistry) Answer Scheme

Paper 1
1 2 3 4 5 6 7 8 9 10
C A c

11 12 13 14 15
D B B A D

Paper 3 Section A

Question Marking Point

1 [ (@) | () |Fe

(i) | CI 1

(iii) | zn 1

(iv) | Hor N 1

v) | s (( 1

(b) Positiop-of X: Gbsup’ofﬁjélement (e \ 1
s w /\\J Total: | 6

2 | (a) (1) 4
(1M
each)

(b (i) TAny solub éqié te e.g. 1
sodlArrrf / potassium carbonate

(i) aq) + Na2COs (aq) > CuCOs (s) + 2 NaNOs (aq) 2
[ d chemical equation — 1
Staté symbols — 1

(iii) | Mix the solutions together and stir. 1
Filter the mixture to obtain copper(ll) carbonate as the 1
residue.

Wash the residue with distilled water. 1
(c) Add hydrochloric acid to copper(ll) carbonate. 1
Effervescence observed, gas produced forms white 1

precipitate when passed into limewater.

Total: 12
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2 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA

Question

Marking Point

Marks

3

(a)

No. of moles of titanium = 12 000 / 48 = 250 moles
No. of moles of MgCl2 = 250 x 2 = 500 moles

1

Mass of MgCl2 = 500 x (24 + 35.5 x 2) = 47500 g = 47.5 kg

(b)

% mass of Ti in FeTiO3
=48/ (56+48+16x3) x 100% = 31.57894 %

Mass of FeTiOs to produce 12kg of Ti
=12/31.57894 x 100 = 38 kg

(a)

Alloys are harder than pure metals.

atoms,
Hence making it difficult for the metal atoms
another.

(b)

Advantage:
e Conserves finite resource
Reduces use of landfill.

Materials use iodegradable.
Less expe i

Disadvantage:
e Difficu /hlgh cost to
o Nota

Any 1

?}e\.
\ \\//\> (NNY Total:

(a)

Th\e\y\s\l P\a%‘e 2 valg\rizé/éle(cijré—rﬁs.\)

They\gll\p% WUII valence shell.

(b)

. &%r boiling/melting point than astatine/Z.
@] a gas at room temperature but astatine/Z
Q&L room temperature.

W is greenish yellow in colour but astatine/Z is
in colour.

e “Chlorine is more reactive than astatine/Z.

Any 2

(b)

Cl2+2NaZ > Z2 + 2 NaCl

Total:

(a)

Aand D

E

B

Alalal®d N
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3 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA
Question Marking Point Marks
(b) | (i) H H 1
||
H—C—C~0-H
H H
(i) | 37°C, absence of oxygen, presence of yeast Any 2
(iii) | Mr of ethanol = 2x12 + 6 + 16 = 46 (no units) 1
%mass of carbon = 24/46 x 100% = 52.2% (3sf) 1
8
7 |(a) | (i) | Compound consists of at least one C=C bond 1

bromine water.

Reddish brown aqueou/s\bromi}rg\dgcol

(b)

A and C (both mustbe correct)  \,
2 I

(ii) .
D N
L]
s s >_>--X----X---X.--x___:,_-'- i?:]z:erting
N7 0 O B
< Ona rawing_1
jate labels — 1
Total: 6
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Section B
Question Marking Point Marks
8 |(a) Volume of oxygen = 48/2 = 24 cm? 1
No. of moles of oxygen = 0.024 / 24 = 0.001 1
Mass of oxygen = 0.001 x 32 = 0.032 g.
(b) 4

Fluorine gas
Correct sharing — 1
Correct number of valence electrons — 1

- 00
T I NN

(c)

Jexceps Q
/ Z It\bi\\&'exs {:t%\l{ali U?r forces of attraction

%requweﬁﬁ%u\a}nount of energy to overcome/
has’o

oint hence it is a gas atr.t.p.

ﬁ;ﬁm}%{de is an ionic compound.
M ong electrostatic forces of attraction between the
i

which requires large amount of energy to overcome/
Has high melting point hence is a solid at room
temperature.

Total:

10
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Question

Marking Point

Marks

9

(a)

X is more reactive than iron, which is more reactive t
copper.

Hence X is more reactive than copper.

(b)

No. Aluminium reacts with oxygen to form a
aluminium oxide

which is unreactive and henc ev
from reacting with water. [

(c)

Coke burns in air to forﬂ{&rbonﬁigx’de

Carbon dioxide re it W to form car
monoxide. <Q

Carbo noxi acts with iron(ll ide\to form iron and
Carbom LN

imestone ses to BaJ) um oxide and carbon
dioxide. %\ )

Calci ATi/éﬂe re ith sand (silicon dioxide) to form
alcium silicate/malten slag.

action

Any 1

Total:

10
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Question

Marking Point

Marks

10

(a)

(i)

o T N
rubber g, i i H
bung |
gas syringe
¢ //

marble (calcium carhonate) ”O

hydrochloric acid

lumps and place in a
conical flask.

Add 50cm? drochloric acid into the

effen e to stop / time
(B9 @ calcium carbonate and
oth\experiments.

@propria ram with suitable labels
e Use riate mass of calcium carbonate and volume

ifferent particle size of calcium carbonate (lumps vs
ered or large lumps vs small lumps) in two

e Observation or change that is measured to compare the rate
of reaction (time taken for effervescence to stop / time
taken to collect fixed volume of gas)

4

e Concentration of dilute hydrochloric acid used is the same.
e Mass of calcium carbonate used is the same.
e Temperature of both experiments is the same.

Reject:

Equal volume of dilute hydrochloric acid

Shake the acid to ensure reaction is complete
Repeat experiment and obtain average of results.

Any 2

(iif)

The smaller the particle size, the larger the total surface area
for particles to collide,

resulting in increased number of effective collisions and hence
higher speed of reaction. (opposite is true)

(b)

The higher the concentration of acid, the higher the speed of
reaction

The more concentrated the acid, the more acid particles per
unit volume, resulting in increased number of effective
collisions

Total:

10
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