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READ THESE INSTRUCTIONS FIRST

Write in soft pencil.

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

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

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 Optical

Answer Sheet.
Complete the Chemistry and Biology sections on two separate Optical Answer Sheets provided.

Read the instructions on the Optical Answer Sheet very carefully.

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

A copy of the Data Sheet is printed on page 16.
A copy of the Periodic Table is printed on page 17.

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

This question pe}wger consists of 17 printed pages.
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry, Biology) 5078/01 Sec 4E/5N(A)

1 Diagrams X, Y and Z represent the three states of matter.

X Y z

O 0O
Q190

Which change occurs during boiling?

XtoY
YtoZ
Zto X
ZtoY

oo w>»

2 P, Q,RandS are pieces of apparatus.

P Q R S

50cm? 25cm?®
100cm?® 50cm?

| S

Which row describes the correct apparatus for the measurement made?

apparatus measurement made
A P 15.60 cm? of acid to be added to alkali in a titration
B Q 1 cm? of acid to be added to calcium carbonate in an experiment
(5 R 75 cm? of gas given off in a thermal decomposition reaction
D S 20.0 cm? of alkali to be used in a titration

3 Which method of separation should be used to obtain pure water from copper(ll) sulfate solution?

A  crystallisation

B evaporation to dryness
C filtration

D simple distillation
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry, Biology) 5078/01 Sec 4E/5N(A)

4 A food colouring is compared with four different dyes. The chromatogram produced is shown in the

diagram.
) ]
)
] e
]
] ]
X X X X X
food
dye 1 dye 2 dye 3 dye 4
colouring Y y y y

Which dyes does the food colouring contain?

1 and 2 only
1 and 3 only
2 and 3 only
2 and 4 only

OO mw>»

5 The table shows the boiling points of acetone and water.

substance boiling point/ °C
acetone 56
water 100

A sample of water was found to contain a small amount of acetone.

What could be the boiling point of the water sample?

A 56°C
B 78°C
C 100°C
D 104°C

6  Which diagram shows a mixture of two compounds?

3 o

(0L 104
080 ch.o
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry, Biology) 5078/01

Sec 4E/5N(A)

10

11

Which statement about an atom is correct?

A The nucleon number is smaller than the proton number.

B  The nucleon number is the sum of the number of protons and electrons.
C The number of proton always equals the number of electrons.

D  The number of proton always equals the number of neutrons.

How many hydrogen atoms are there in 4 moles of ammonia gas?

A 1.5x10% atoms

B 1.8 x 10* atoms

C 2.4 x10% atoms
D 7.2x10% atoms

20 cm? of carbon monoxide was burnt in 40 cm? of oxygen.
The equation of the reaction is shown.
2C0O(g) + O2(g) = 2C0O2(g)

What is the total volume of gas remaining at the end of the reaction?

A 20cm?d
B 40cm?
C 60cm?d
D 80cm?d

Due to acid rain, the acidity of the soil is increased, making it unsuitable for plant growth.
Which substance is used by farmers to decrease the acidity in the soil?

calcium carbonate
calcium hydroxide
calcium nitrate
calcium sulfate

ooOw>»

An unknown oxide was added separately to hydrochloric acid and aqueous sodium hydroxide. The pH

of the resulting solution was measured and shown in the table.

chemical pH of resulting solution
hydrochloric acid 7.0
sodium hydroxide 7.0

What could the unknown oxide be?

aluminium oxide
carbon monoxide
potassium oxide
sulfur dioxide

OO mw>»
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry, Biology) 5078/01

Sec 4E/5N(A)

12 The electronic structures of atoms X and Y are shown.

13

14

What is the formula of the covalent compound formed between X and Y?

A XYs
B XY3
C Xy

D XgY

The table shows the properties of substances J, K, L and M.

electrical
substance density/ g/dm3 melting point/ °C conductivity in
solid state
J 2.1 115 poor
K 5.7 232 good
L 6.3 1326 poor
M 19.3 1064 good

Which substances are metals?

A JandKonly
B JandL only
C Kand M only
D LandMonly

The table shows the electronic configuration of four elements, P, Q, R, S.

element electronic configuration
P 2.2
Q 2.8
R 2.8.2
S 287

Which statement is correct?

A P and R are in the same group.

B Q and R have the same number of electron shells.

C Qand S are in the same period.

D R and S have the same number of valence electrons.

www.Kiasu E)%amPaper.com



CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry, Biology) 5078/01 Sec 4E/5N(A)

15 The table shows the results of some halogen displacement experiments.

halide solution
halogen X Y 4
added
X v x Key:
Y x x v visible reaction
Z v v % no visible reaction

What row shows the order of halogens in increasing reactivity?

lowest highest
A X Y Z
B Y X 4
C Y Z X
D Z X Y

16 Solid hydrated sodium carbonate was added to aqueous citric acid. The mixture was stirred and the
temperature was recorded every 10 seconds. The results are shown on the graph

25
20
o
15
temperature/ °C 3
10
5 ®
. -
]
*
'.__..
0 oY
0 20 40 60 80 100
time/ s
Which row describes the reaction?
reaction type energy change

A neutralisation endothermic
B neutralisation exothermic
C precipitation endothermic
D precipitation exothermic

www.KiasuExamPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018

Science (Chemistry, Biology) 5078/01

Sec 4E/5N(A)

17

18

19

20

Which process is endothermic?

A  condensation
B freezing

C photosynthesis
D rusting

The effect of temperature on the rate of the reaction between zinc and hydrochloric acid can be

investigated by measuring the production of gas.
Which equipment is not required for the investigation?
A  condenser

B gas syringe

C stopwatch

D thermometer

The element vanadium, V, forms several oxides.
Which reaction shows oxidation taking place?

A VO; - V.03

B V.05 —VO;

CcC V,03;—-VO
D V,03— V.05

The apparatus shown is set up and left for a week.

B damp iron wool

air

@)
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry, Biology) 5078/01 Sec 4E/5N(A)
Data Sheet
Colours of Some Common Metal Hydroxides
calcium hydroxide white
copper(Il) hydroxide light blue
iron(ll) hydroxide green
iron(lll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
www.KiasuExamPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)
Section A [45 marks]
Answer all the questions in the spaces provided.
1 Substances can be classified as elements, compounds or mixtures.
Complete Table 1.1 to describe the following substances.
Table 1.1
substance classification atoms
(element, compound or mixture) found within the substance
hydrogen sulfide compound hydrogen, sulfur
brass

limestone compound 3]
[Total: 3]

2 Iron is the fourth most common element in the Earth's crust and it is also believed to form a large

extent of the Earth's core.

(@) Pure iron can be prepared by the thermal decomposition of iron pentacarbonyl.

Fig. 2.1 shows the structure of iron pentacarbonyl.

Fig. 2.1

Write the chemical formula for iron pentacarbonyl. ............................

(b) (i) lron metal oxidises partially to form iron(ll) oxide.

(1]

Predict the electrical conductivity of this compound by including the condition under

which conductivity is observed or not at all.

www.Kiasu ExargPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

2

(b) (ii) Complete Table 2.1 to show the number of electrons, neutrons and protons in iron(ll) ion
and oxide ion.

Table 2.1
number of number of number of
protons neutrons electrons
% Fe? 26
[2]
() () 352 Feand 3¢ Fe are two common isotopes of iron.
Define isotopes.

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

(ii) These iron isotopes have different physical properties but exhibit same chemical
properties.

Explain this observation.

[Total: 6]

3 When a colourless solution of copper(l) chloride is left in a beaker for a period of time, the following
reaction takes place.

2CuCl(aq) = CuClz(aq) + Cu(s)
(a) Calculate the oxidation state of copper in CuCl and CuCls.
oxidation state of copperin CuCl

oxidation state of copperin CuCl, [2]

(b) Explain, in terms of change in oxidation states, why CuCl is both oxidised and reduced in this
reaction.

www.Kiasu ExargPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

3 (c) Describe one observation in this reaction.

[Total: 5]
4 (a) Name the pieces of apparatus most suitable to complete the following laboratory procedures:

(i) separate a precipitate from a solution,

.................................................................................................................. [1]
(ii) measure exactly 25.30 cm? of solution into a conical flask,
.................................................................................................................. [1]
(iii) measuring the mass gained in a reaction,
.................................................................................................................. [1]
(iv) bubbling gas into a test-tube containing solution.
.................................................................................................................. [1]

(b) Chromatography can be used to separate the coloured pigments extracted from lavender
flowers. The apparatus used is shown Fig. 4.1.

After a few minutes, the solvent vapour fills the whole chromatography jar.
lid

chromatography paper

_

start line

[ __—solvent
Fig. 4.1

Describe what happens to the movement and arrangement of the solvent particles as they
become a vapour.

[Total: 6]

.KiasuExamPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

5 A solution of nitric acid is prepared by diluting 0.15 mol to make 100 cm? of solution.

(a) Calculate the concentration of this solution in mol/dm? and g/dm?.

concentration = ... mol/dm? [1]

concentration = ... g/dm? [1]

(b) The chemical equation for the reaction between nitric acid and potassium carbonate is as
follows:

2HNO3 + K2CO3 = 2KNO3 + CO2 + H20

100 cm? of 0.5 mol/dm3 nitric acid is added to an aqueous solution containing 0.02 mol of
potassium carbonate.

(i) Calculate the number of moles of nitric acid.

numberofmoles = .............coiiiii, 1

(i)  State the limiting reactant in this reaction.

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

(iii) Calculate the number of moles of potassium nitrate formed.
numberofmoles = ... [1]
[Total: 5]

www.Kiasu ExargPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

6 Fig. 6.1 describes some of the properties and reactions of several substances.

P
black solid

neutralise with
solution Q

R
blue aqueous
solution

add dilute nitric
acid and aqueous
silver nitrate

add aqueous
sodium hydroxide

S white precipitate
blue precipitate

Fig. 6.1

(a) Identify P, Q, Rand S.

S [4]

(b) Write the ionic equation for the reaction of R with aqueous silver nitrate.

[Total: 5]

.KiasuExamPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03

Sec 4E/5N(A)
7 (a) Lithium, sodium and potassium belong to Group | of the Periodic Table.
Table 7.1 shows the observations when these three metals react with water.
Table 7.1
Group | metal observation
lithium reacts quickly
sodium reacts violently
potassium reacts very violently
(i) Describe and explain the reactivity of Group | metals down the group.
................................................................................................................... [3]
(i) Rubidium is located below potassium in Group I.
Predict what would happen when rubidium reacts with water.
................................................................................................................... [1]
(iii) Name the gas evolved when Group | metals react with water.
................................................................................................................... [1]
(b) Group 0 elements are also known as noble gases.
(i) State one physical property of noble gases.
................................................................................................................... [1
(i) Using your knowledge of electronic structures, explain why elements in Group 0 are
unreactive.

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

[Total: 7]

www.Kiasu ExargPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

8 The petrol burnt in car engines react with air to form a mixture of gases.
Table 8.1 shows the composition of the mixture of all the gases coming from car exhaust fumes.

Table 8.1
gas % of gas in the exhaust fumes

carbon dioxide 15
carbon monoxide 3
hydrocarbons 2
hydrogen 1
oxides of nitrogen 1
oxygen 1

water vapour 18

gas W 59

(@) Identify gas W. [1]

(b) The amount of carbon dioxide emitted by vehicles contributes to the increasing concentration
of the gas in the atmosphere.

Explain why this is a global concern.

.......................................................................................................................... [2]
(c) Explain why carbon monoxide is found in the exhaust gases.
.......................................................................................................................... [1
.KiasuExamPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

8 (d) Water is one of the major by-products in the combustion of petrol in vehicles.

Draw a ‘dot and cross’ diagram of water, showing only the arrangement of electrons on the
valence shells.

(e) The combustion of petrol is exothermic. 2
(i) Define exothermic.
.................................................................................................................. [1]
(ii) Give another example of an exothermic reaction.
.................................................................................................................. [1]
[Total: 8]

www.Kiasu ExargPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

Name: ( ) Class:

Section B [20 marks]
Answer any two questions in this section.
Write your answers in the spaces provided.
9 Magnesium sulfate is formed from the reaction between a metal, M and an acid, N.

(@) Name M and N.

N e 2]

.................................................................................................................................................... [1]
(c) Describe how pure crystals of magnesium sulfate can be prepared using metal M and acid N.

.................................................................................................................................................... [4]
(d) Magnesium sulfate can also be prepared using acid N and another substance.

Name this substance.

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

.KiasuExamPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

9 (e) The labels on two bottles, one containing acid N and the other containing aqueous ammonia, were
missing.

(i) Briefly describe a method you would use to distinguish between the two solutions.

(ii) State the result you would expect for acid N using the method described in (e)(i).

[Total: 10]

10 lron is a metal that is commonly used in the construction of ships and bridges.

(a) Iron is extracted from haematite using carbon in a blast furnace. Impurities from the iron are
removed using limestone.

Describe how limestone is used to remove impurities from iron and include suitable chemical
equations in your answer.

.................................................................................................................................................... [4]
(b) When iron is exposed to the environment for some time, it starts to rust.
(i) Bridges made of iron are painted to prevent rusting.
Explain how the layer of paint prevents iron from rusting.
............................................................................................................................................ [1]

www.Kiasu Exary;!faper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

10

(b) (ii) Some ships that are made of iron prevent rusting by attaching blocks of zinc to its surface.
After some time, it was observed the block of zinc corroded instead of iron.

Explain how attaching blocks of zinc help to prevent the ship from rusting.

(iii) Predict what happens when blocks of silver metal are attached to the iron surface of the ship
instead of zinc.

(iv) It was observed that ships in the sea tend to corrode more quickly than bridges.

Suggest a reason to explain this phenomenon.

(c) Inaddition to the production of iron using the blast furnace, iron is also obtained through recycling.

Give two reasons why it is important to recycle metal.

[Total: 10]

www.Kiasu Examgaper.com
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CHIJ Katong Convent Mid-Year Exams 2018

Science (Chemistry) 5078/03

Sec 4E/5N(A)

11

Egg shells are made up mainly of calcium carbonate. A pupil carried out an experiment to react egg
shells with excess dilute hydrochloric acid. The gas that was produced was measured at a regular time
interval to investigate the speed of the reaction.

(a) Predict the solubility of this gas in water.

(b) Complete the diagram in Fig. 11.1 to show the apparatus which could be used to measure the
volume of gas produced.

dilute hydrochloric acid—~

egg shells— 3
R
Fig. 11.1 [2]
(c) The results of this experiment are shown in Table 11.1.
Table 11.1
time/ s 0 20 40 60 140 180 200 220
volume of gas/ cm? 0 14 25 32 48 50 50 50

(i) Plot the results on Fig. 11.2 and draw a smooth curve through the points.

volume/ cm?
60 .

, 5 [N A I FEEREENNN NI ERGNE =3 T
50 e ESEmEEASEES T el 15 55 O P U D O
40 L EHEE D EHD Y EGHASOHE 5E __ FELSET e 3 B

A N ES 1 1 il 1
s0L | 0 2 1 5 0 S0 8 A O O O B 5 1 T 1 I 5 5 0 O 8
20 i {5 5 D 0 i

T (i W L I T I 0l i 18 B 4 R ] Bl bl

10 BRNEARE & - I R ] T

A R INE BEUE B Bu b BusE. SRS REE . 1 time/s
0 bt + -

0 20 40 60 80 100 120 140 160 180 200 220 240
Fig 11.2 [2]
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03 Sec 4E/5N(A)

11 (c) (ii) Explain why no further measurements were taken after 220 seconds.

............................................................................................................................................. [1]
(iv) Calculate the average speed of reaction in cm?®/ s for the first 10 seconds of the reaction.
A d= final volume - initial volume
( verage speed = duration concerned )
.................................. cm¥'s [2]

(v) The experiment is repeated with crushed egg shell.
On the same axes in Fig. 11.2, draw the graph you would expect for the second experiment.
Labelled the graph as ‘Q’. [1

[Total: 10]

.KiasuExamPaper.com
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CHIJ Katong Convent Mid-Year Exams 2018 Science (Chemistry) 5078/03

Sec 4E/5N(A)

Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(I1) hydroxide green
iron(lll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white

www.Kiasu Exar?Eaper.com
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CHIJ Katong Convent
4E/5N Science Chemistry Mid-Year Exam 2018

Answer scheme

Paper 1
1 2 3 4 5 6 7 8 9 10
B A D C D D C D C B
11 12 13 14 15 16 17 18 19 20
A D C A B A C A D B
Paper 3
Section A
Qn Answers
1
classification
substance (element, compound
or mixture)
hydrogen sulfide compound
brass mixturé
limestone cor%}&d
2a | Fe(CO)s p \\ ) )
2b(i) | Iron(ll) oxide conducts\el y O
OR
Iron(II) oxide t con ncgpuas\
2b(ii)
mber of number of
ons neutrons electrons
AN\
\56 e <Q D726 30 24
J/L@ N 8 8 10
,0
2c¢(i) Isotope&a(é atoms of the same element with the same number of protons but
different number of neutrons.
2c(ii) | As the isotopes have the same number of valence electrons, they possess the same
chemical properties.
3a oxidation state of copper in CuCl = #1
oxidation state of copperin CuCl, = +2
3b CuCl is oxidised to CuCl; as the oxidation state of Cu increases from +1 in CuCl to +2
in CuCl,.
CuCl is reduced to Cu as the oxidation state of Cu decreases from +1 in CuCl to 0 in
Cu.
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3c The colourless solution turns blue
OR
A pink/ brown/ reddish-brown solid is formed.
4a(i) | filter funnel
4a(ii) | burette
4a(iii) | electronic balance
4a(iv) | delivery tube/ teat pipette
4b When the solvent particles become a vapour, they are
moving at high speeds in all directions and
spaced far apart.
da Concentration of HNO3 in mol/dm® = 0.15 + % = 1.5 mol/dm3
Concentration of HNO3 in g/dm® = 1.5 x 63 = 94.5 g/dm?
Sbi | Number of moles of HNO3 = & x 0.5 = 0.05 mol
5bii | Potassium carbonate / K.CO3
5biii | Mole ratio
K2CO3: KNO3; =1:2
Number of moles of KMO 04
6a P: copper(ll) oxide / C
Q: hydrochloric-acid /
R: copper(ll) thlori @
S: copper(ll) ide~ . C(O @
6b

RN DO

he reactivi Group | increases down the group.

ore filled electron shells between the nucleus and the

alence electr
%:[‘af]areater tendency to lose the valence electron to attain the noble
icleonfiguration.

7aii | It reacts explosively.
7aiii | Hydrogen gas
7bi Noble gases are/ have

colourless

odourless

gases at room temperature and pressure OR have low melting and boiling points
insoluble in water

poor conductors of electricity

low densities

(any one)
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7bii | They have fully-filled valence electron shells and already achieved a stable noble
gas electronic configuration.
8a nitrogen/ N2
8b Carbon dioxide is a greenhouse gas / causes climate change / causes global
warming.
This results in ice caps melting (or rise in sea levels) / increas ding /
desertification / increased death of corals.
8c It is formed due to incomplete combustion.
8d 0
“{tro froam O
X :electron f
8ei | Areaction/ a chande ic h T\l&gueﬁ 6 the surroundings.
8eii | Rusting, ipira n, ne I|s (ans\b\/la\Ble answer.

NS

N ( (\\\>\) Answers

n
93\ %ag%@

9b W@ > MgSOg4 + H»
9c Steps for making crystals:
1. Add excess magnesium metal to a test tube containing sulfuric acid and stir.
2. Filter to obtain the filtrate, which is magnesum sulfate solution, and remove the
excess magnesium metal residue.
3. Heat the filtrate till it is saturated.
4. Allow the saturated solution to cool so that the salt can crystallise.
5. Filter to collect the crystals. Wash the crystals with a little cold distilled water to
remove impurities and dry between sheets of filter paper.
9d Magnesium oxide / magensium carbonate/ magnesium hydroxide
9ei Add a few drops of universal indicator solution into each solution. OR
Dip a piece of red and blue litmus paper into each solution.
9eii The solution will turn from green to red. OR
The red litmus paper will remain red and the blue litmus paper will turn red.
10a Limestone is first decomposed by heat to produce carbon dioxide and calcium

oxide.
CaCOj3 (s) » CaO (s) + CO2 (g)
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Calcium oxide reacts with the impurities from iron, which is sand, to form molten

slag.
CaO (s) + SiO (s) = CaSiOs ()

10bi Paint serves as a protective layer that prevents iron from coming into contact with
water and oxygen.
10bii Zinc is more reactive than iron,
hence zinc will react with water and oxygen first.
10biii | The ship will rust.
10biv | The presence of sodium chloride in seawater results in the increase of the speed of
rusting.
10c v" Recycling helps to conserve finite/ non-renewable metal ores.
v" Recycling helps to save energy, hence less fossil fuels are burnt for energy
production.
v" Recycling helps to save cost of extracting metals.
v" Recycling reduces pollution as recycling metals creates less pollutants than
extracting metals from its ores.
v" Recycling reduces the need of landfills for metal extraction wastes
(any two)
11a The gas (carbon dioxide) is slightly soluble/ insoluble in water
11b a labelled gas syringe
dilute hydrochloric acid——]
egg shells—
11c(i)

volume/ cm?

L]
60 80 100 120 140 160 180 200 220 240 time/ s

11c(ii)

All the egg shell (calcium carbonate) had been used up.

(i)

Based on students’ graph,
Acceptable range of 41 — 43 cm?
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11c(iv)

Based on students’ graph

volume at 10 sec — volume at 0 sec

average speed =

10 sec

11c(v)

a graph with a higher gradient but same final volu
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Science (Chemistry) 5076/1

(with Biology/Physics Component) 5078/1
Paper 1

SEMESTRAL ASSESSMENT ONE
May 2018
1 hour

Additional Materials:
Electronic calculator
OTAS Answer Sheet

INSTRUCTIONS TO CANDIDATES:

Do not open this booklet until you are told to do so.

Write your name, index number and class in the spaces at the top of this page and on any separate
answer paper used.

Write in soft pencil.

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

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

There are twenty 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 OTAS answer
sheet.

Read carefully the instructions on the answer sheet.

At the end of the examination, hand in your OTAS sheet and question paper separately.

Any rough working should be done in this booklet.

A copy of the Periodic Table is printed on page 9.

This question paper consists of 9 printed pages.

Setter: Mr Timothy Chen Vetter: Mdm Jarina Banu
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2
Paper 1 (Multiple Choice Questions)
Answer all the questions on the OTAS.
21 A student follows the rate of the reaction between marble chips, CaCOs, and
dilute hydrochloric acid, by measuring the amount products produced or the
amount of reactants reacted.

CaCOs + 2HCI — CaClz2 + CO2 + H20

Which diagrams show apparatus that is suitable for this experiment?

| _~measuring
cylinder

hydrochloric hydrochloric —_]

acid — burette acid — burette

ga's syringe

rmarble chips - marble chips
<

1and 2

2and 4
1,2and 4

All of the above

ooOw>
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22 A gasis being cooled to room temperature.

23

3

Which part of the cooling curve below shows that both the gas and liquid exist
together?

Temp rct

o —>

Time /min

Four samples are spotted onto chromatography paper. It is known that one of
these samples is pure compound Q. A separate sample of pure compound Q is

also spotted onto the paper. The paper is placed in a solvent.

The diagram shows the chromatogram produced.

sample

Which statement is correct?

oOmw >

L
L
J J {J
L
]
1 2 <! B Q

-+—— solvent front

-+— start

Sample 2 has travelled the furthest and sample 3 is pure compound Q.
Sample 3 has travelled the furthest and sample 2 is pure compound Q.
Sample 4 has travelled the furthest and sample 1 is pure compound Q.
Sample 4 has travelled the furthest and sample 2 is pure compound Q.

www.KiasuExamPaper.com
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24

Which diagram shows a compound made up of two different elements?

4

A C{:I —y ~ B ;:'Il- IH-:: ;"
: ~ -~ -
' W ‘ ?i: _.-1‘-:

C " i D "':- -"”.
cC @ o ® "o -
® O - & e L

25 Which statement about the particles, F-, Ne and Na* is correct?

26

o0 m>

They all contain more electrons than protons.
They all contain more neutrons than protons.
They all contain the same number of electrons.
They all contain the same number of protons.

The figure below shows a compound formed by elements Q and R.

G

Which of the following is true?

A
B
C
D

The compound has a low boiling point.

The compound has mobile electrons and therefore can conduct
electricity.

The atoms of R gain electrons from the atom of Q to form an ionic
compound.

The atoms of Q and R share valence electrons to form a covalent
compound with formula QzR.

27 Which statement is correct about all ionic compounds?

o0 m>

They are formed when metals share electrons with non-metals.
They conduct electricity in the molten state.

They conduct electricity in the solid state.

They dissolve in water.
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28 Nitrogen monoxide and oxygen react to form nitrogen dioxide.

29

30

31

5

2NO(g) + O2(g) — 2NO2(g)

What is the maximum volume of nitrogen dioxide that could be obtained when
1 dm?3 of nitrogen monoxide reacts with 2 dm?® of oxygen?

1.0 dm?3
2.0dm?
3.0dm?
4.0 dm?3

o0 mw>

Which sample contains the most atoms?

o0 m>

0.5 moles of water

0.5 moles of ammonia

1.0 moles of carbon dioxide
2.0 moles of hydrogen chloride

A household cleaning compound is used to remove calcium carbonate from

bathroom surfaces.

Bubbles of gas can be seen forming when it is applied to the surface.

What is the pH of this cleaning compound?

pH 2
pH 7
pH 10
pH 14

oo w>»

The table shows the results of adding dilute nitric acid and aqueous sodium

hydroxide to four oxides.

Which is the result obtained for aluminium oxide?

dilute nitric acid

aqueous sodium hydroxide

reaction
reaction
no reaction
no reaction

OO m>

reaction
no reaction
reaction
no reaction
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32

33

34

35

36

6

A bottle of magnesium carbonate has been contaminated with sodium chloride.
How can the pure magnesium carbonate be obtained from this mixture?

Add acid to the mixture, filter then collect the residue.
Add acid to the mixture, filter then evaporate the filtrate.
Add water to the mixture, filter then collect the residue.
Add water to the mixture, filter then evaporate the filtrate.

ooOw>

Which reagent can be used to react with dilute hydrochloric acid to prepare
silver chloride?

solid silver

solid silver oxide
solid silver carbonate
aqueous silver nitrate

ooOw>

The results of experiments involving four metals, W, X, Y and Z, and their ions
are shown.

Y(s) + Z'(aq) — Y'(aq) + Z(s)
W(s) + X*(ag) — no reaction
Z(s) + X'(aq) — Z'(aq) + X(s)

What is the order of reactivity of the four metals, most reactive to least
reactive?

A W-o-X->Y->Z
B X->W->Z->Y
C Y—>Z->X—->W
D Z—->Y—->W->X

Element Z is in the same group of the Periodic Table as bromine but has a
lower boiling point.

Which statement about Z is correct?

A It can displace bromine from an aqueous solution of potassium
bromide.

B It has a proton number greater than 35.

C It is a solid at room temperature.

D It loses an electron when it reacts with a metal.

Which change always occurs when a metal atom is oxidised?

It combines with oxygen.

It gains electrons to form a negative ion.
It loses electrons to form a positive ion.
It gains protons to form a positive ion.

OO m>
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37 In four separate experiments, 1, 2, 3 and 4, nitric acid was added to excess
marble chips and the volume of carbon dioxide formed was measured.

In all four experiments the same volume of nitric acid was used.
Its concentration, or temperature, or both concentration and temperature, were
changed.

The results of the experiments are shown on the graph.

200

volume of CO,
produced 100
/cm?

time /min

Which statement is correct?

A A lower concentration of acid was used in experiment 3 than in
experiment 1.

Experiment 4 was faster than experiment 3.

The acid used in experiment 2 was of a lower concentration than in
experiment 1.

The temperature of the acid was the same in experiments 1 and 2.

O O

38 The elements helium, argon and neon are noble gases.
Which statement is correct?

A All these elements have an octet configuration.

B Argon is used to react with impurities in the manufacture of steel.
C Helium is used in balloons as it is more dense than air.

D Neon is used in light bulbs to give an inert atmosphere.
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39 The inside of a tube is coated with iron filings. The tube is placed in a trough of
Water as shown.

40

R

air

iron filings

water

Which diagram represents the likely appearance of the apparatus after one

week?

cm?
100

80

A

cm?
100

c

ClTl34 777
1004

80

604
3

40

20+—

cm?
100

80
60

40

When a volcano erupts, which gas is produced in significant amounts?

ooOow>»

carbon monoxide
methane
oxides of nitrogen
sulfur dioxide

-- End of paper 1 --

www.KiasuExamPaper.com

42



wo9o Jadequexgnsery Mmm

'('d'y4) sinssaud pue aunjeladwa) Wool je WP 7 S sebl AUe Jo 9]0 BUO Jo SWNJOA 8y |

= = = = = = = = = = = 8¢€2 1£2 ZeT a
WNPUSIME| | wni|pqou  |WNAS[BPUSLL|  WINIWLS) | Wniuwsisuie | wnioiea | wnisylaq wnung wnpuswe | wnuoind | wniundsu | wnjuean | wnugoejoad | winuoyy whiugoe
iy ON P w4 s3 10 3g wo Wy nd dN n ed yL Y
£0L Z0l LOL 00l 66 36 16 96 g6 76 £6 z6 L6 06 68 spioufjoe
G/l £/l 6Ol 191 6ol €9l 651 161 Z51 05l = rhl Lyl ovlL BEL
Lniain| winiguanA wniny; winiqia wniwoy | wnscadsAp [ wnicps} | winuopes | wnideins | wnuewes | wniyawold [ wniwApoau |wniwAposserd | WNWSo wnugyiue|
n N iy i3 OH AQ alL PO n3 ws wd PN id a0 e
L2 0L 69 89 19 99 g9 ¥9 £0 Z9 L9 09 65 85 1§ spioueyjue|
LWNLIOULIBAI wINACISY winpiwaded |wniuaBiuact|ungpejswiep| WnUauysw | wnissey wnuyoq |wniBlogess| wniugng  [wipsopsyng wnipel WwnIPUEel)
A 14 ug By sQ W SH ud Bs qd )| spicuDe ey i
9Ll rlL AN} LLL oLl 601 801 101 90} G0l ¥0L |c0L 68| 88 8
- - - 602 102 Y0z L0Z 161 GGl Z6l 061 981 8l L8l 8/l JI gcl
uopel sunelse wniuojod uygnusiq pes| wnijey Adnouaw p|cB wnuged wnipl wniwso wniusys usjsbuny Lnfeiue) winiujey wnueq wnisses
uy I\ od 'q ad il b BH ny id B} SO B} M el JH  |spoueyue| €9 s
98 G ¥8 £8 Z8 X:] 08 6. 8/ 1l 9/ G/ 122 gl z/ LL—-15| 95 GG
LEL 121 8zl ZZl 6L 6Ll ZLL 801 a0l €0l LoL - 26 £6 L& 68 88 g
uousx auipel wnun|@} Auouwjue u wnipul Lwnipen 18AI8 wnipeed wnipowy wniusynt | wnsuyosl fwnuspgfjow|  wnigoiu wnjuconz winuph wnpuons winipigna
ax I 3l qs us u1 PO by Pd yy ny 21 oW aN 4 A I aqd
¥S €6 Z5 LG 05 61 8b Y of g¥ 44 5% Ay %% ot B 8¢ €
¥8 08 6/ G/ €l 0/ G9 79 85 65 g GG Z5 LG 8t G or 6
uoydAisy auILoIg winiuajas olussie | wniuewlsh winieb auz Jaddoo |8xoIu 12qoo uo asouebuew | wniwolyo | wnipeuea winiuely wnipueos wnppeo wnissejed
o 19 98 sy 20 e uz no IN 0D 24 Uy 10 A 1L 98 eD A
9 G ¥ £ Z€ LE 0 62 82 12 9z Gz ¥z £7 22 4 0z 6l
or G'Ge Z€ Lg 8z 1z ¥z €7
uofire EINNe] (V] nyns srucydsoyd uoal|Is winuinge wnissufew | wnipes
Iy 19 S d IS v BIN eN
gl Il al Gl 4" gl ZL Ll
0z 61 al vl Zl L SSELU D|LUOIE SAlEI8) 6 1
uosu suuon) uaBAxo uaboniu ucqlen uoleq sweu wniiseq winiy
9N E O N 2 g |ogwis olwoje ag 17
0l 6 8 l 9 G laquinu (oiwoje) uojoud 14 g
7 L Kay
wnisy usboupAy
9H H
Z L
0 1A IA A Al Il [ 10 ] 1
dnoigy

Sjusw|g jo 3|qe] dlpoliad 3yl

43



Name Reg. No  Class

Al tlo b MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL
MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL

&
* #  MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL
MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL
- - MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL
m o MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL
n /S o MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL
o

[/ MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL
4 I + MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL
& " P MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL MAYFLOWER SECONDARY SCHOOL

Science (Chemistry) 5076/3
[65 marks] 5078/3
SEMESTRAL ASSESSMENT ONE

May 2018

1 hour 15 minutes

Additional Materials: Electronic calculator

INSTRUCTIONS TO CANDIDATES:

Do not open this booklet until you are told to do so. FOR EXAMINER'S USE
Write your name, index number and class in the spaces at the top of Section Marks
this page and on any separate answer paper used. Paper 1
Write in dark blue or black pen on both sides of the paper. You may MCQ 120
use a soft pencil for any diagrams, graphs or tables or rough working.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Paper 3
Section A
Paper 3
Section B

Section A Paper 5 15
Answer all questions.
Write your answers in the spaces provided on the question paper. Total /100

145

/20

Section B
Answer all questions on the spaces provided.
Answers any two questions out of the three questions given.

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.
A copy of the Periodic Table is printed on page 13.

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

This question paper consists of 13 printed pages.
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2
Paper 3
Section A (45 marks)
Answer all questions in the spaces provided.
1 The apparatus shown in Fig 1.1 can be used to separate a mixture of 3 liquids, A, B and

water.
A has a boiling point of 50 °C while B has a boiling point of 78 °C.

Thermometer

condenser

Mixture

|

Fig. 1.1

(@) State the name of this method of separation.

........................................................................................................... [1]
(b) What is the purpose of the water in the condenser?

........................................................................................................... [1]
(c) Predict the temperature of the thermometer when the first distillate appears in the

beaker.

Explain why.

........................................................................................................... [2]
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3

2 Table 2.1 shows the number of protons, electrons and neutrons of five particles Q to V.

Table 2.1
Particle | Number of protons | Number of neutrons | Number of electrons
Q 5 5 4
R 7 10
S 8 8
T 9 11 9
U 10 10 10
Vv 16 16 16

Which of the particles, Q to V in Table 2.1, fit each of the following descriptions?

(a)

(b)

(i) an atom with mass numberof 16~ .............
(i) apositiveion
(iii) an atom that has 8 valence electrons ~  .............
(iv) two atomsinthe samegroup ...l and .............
[4]
Particle T is an isotope of an element found in the Periodic Table.
Name the element and explain why T is an isotope of that element.
........................................................................................................... 2]
[Turn over
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3 Fig. 3.1 shows the extraction of iron from iron ore.

waste gases

Fig. 3.1
(@) Haematite is the source of iron produced in the Blast Furnace.

(i) Name the reducing agent for the reduction of haematite.

(ii)  With the aid of a chemical equation, describe how your answer in 3(a)(i)
reduces haematite to molten iron.

(iii) Besides haematite, name the other 2 raw materials that are added to the
Blast Furnace.

(b) Name product A and state its usefulness as a substance floating above product B.
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5

(c) Iron can be used to make stainless steel.

Stainless steel can be made by adding elements such as chromium and nickel to
iron to improve its strength.

(i) What is the name given to mixtures such as stainless steel?

(ii)  Explain, in terms of the arrangement of atoms, why stainless steel is harder
than pure iron.

4 A student titrates 25.0 cm? an alkali of metal X, XOH, with sulfuric acid.

He realizes that 20.0 cm? of 0.2 mol/dm? of sulfuric acid is required to neutralize the acid
fully.

The chemical equation for the reaction is shown below:
2XOH + H2S04 > X2S04 + 2H20

(@) Name an indicator that can determine the endpoint of the reaction and describe the
colour change seen.
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6

(ii)  Determine the concentration, in mol/dm3, of XOH used.

............... mol/dm? [2]

(iii)  If the concentration of XOH used is 12.8 g/dm3, calculate the relative mass
of XOH and, hence, determine the identity of X.

Relative mass of XOH: .................. Identity of X: ...l [2]

(c) When XOH is added to ammonium chloride, a gas is formed.

Name the gas formed and describe how to test for its identity.
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5 Hydrogen can form compounds with both metals and non-metals.
For example, it can form lithium hydride with lithium and also ammonia with nitrogen.

(@) What is the bonding found in lithium hydride?

(b) (i) Draw the dot-and-cross diagram to show the arrangement of valence
electrons found in lithium hydride and ammonia in the space below.

Lithium hydride:

[2]

Ammonia:

[2]

(ii) Explain, in terms of bonding, why lithium hydride exist as a solid while
ammonia exist as a gas at room temperature.
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6 Fig. 6.1 describes the reactions of metal A.

nitric acid

metal A

filter and then
leave to stand in
air

v

green solution B + gas C

aqueous
sodium
hydroxide
y

A

green precipitate D

reddish brown hydrochloric acid >
precipitate E

yellow solution F

Fig 6.1

(a) Identify the following substances.

(b) Describe how to test for gas C that is formed in the above reactions.

[6]

-- End of paper 3 section A --
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Paper 3 Section B (20 marks)

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

(@) (i) Name an element from Period 3 and explain how the electronic structure of this
element can be used to determine the group the element belongs.

...................................................................................................... [3]
(ii)  Moving from Group I to Group VII across period 3, the character of the
elements change.
Describe and explain this change.
...................................................................................................... [3]

(b) The element with an atomic number of 87 is extremely rare and only about 30 g exist
throughout the Earth crust.

Predict one physical and one chemical property of this element.

Write a balanced chemical equation, with state symbols, to represent the chemical
property that you have described.
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Coal contains sulfur. When coal is burnt at power stations in an excess of oxygen, sulfur
dioxide is formed according to the reaction shown below.

S + 02 2> SO2

(@) (i) Explain why sulfur is considered to be oxidised in this reaction.

...................................................................................................... [1]
(ii)  Find the mass of sulfur burnt if 320 dm? of sulfur dioxide is formed at room
temperature and pressure.
[3]
(iii) Describe how the release of sulfur dioxide can indirectly cause damage to
buildings made of limestone.
...................................................................................................... [2]

(b) Two pollutants can be produced in the internal combustion engines of automobiles.

Name the pollutants and describe how they are produced in the engines of
automobiles.
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(@) Explain, in terms of collision theory, how the temperature of reactants affect the
speed of reaction.

(b) A student wants to investigate the rate of reaction involving particle size.

Given that he has magnesium strips and magnesium powder with some hydrochloric
acid, describe how he can conduct a laboratory experiment to do his investigation.

Your description should include the measurement obtained to measure the rate of
reaction.

.............................................................................................................. [5]
(c) Magnesium can also react with copper(II) sulfate as shown below.
Mg + CuSOs4 - MgSOs4 + Cu
(i) During this reaction, the temperature of the solution increases.
Based on this observation, state what kind of reaction this is.
...................................................................................................... [1]
(ii)  Explain why this reaction is also considered a displacement reaction.
...................................................................................................... [2]
-- End of section B --
-- End of paper —
[Turn over
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Paper 1 (20m)

21 22 23 24 25 26 27 28 29 30
B B D D C A B A D A
31 32 33 34 35 36 37 38 39 40
A C D C A C A D C D
Paper 2
Qn | Part Answer Marks
1 (a) | Fractional distillation 1
(b) | To condense the vapour entering the condenser as the distilla 1
(c) |50 °C. 1
It is the boiling point of A which has the lowest boiling 1
substances
2 (@) | (i) S P 1
i) |a / 1
(iii) | U ", 1
(iv) |VandsS x 1
2y
(b) | Itis fluorine. ; M 1
Both have 9 protons, %
Fluorine has 10meutron |ma 11 neut‘?/g \ 1
\ o)
3 | (@ [() Q) 1
(i) 1
noxide, 1
f 1
Q 5 i : e decreases from +3 in haematite
"i)( Limeston 1
P |
Py
(b) | Molternsfag. ) 1
It covers olten iron, preventing it from oxidising with oxygen. 1
(c) | (i) Alloys 1
(ii) Since the sizes of particles in stainless steel are different, 1
this disrupts the regular arrangement of iron, making it harder to slide 1
when a force is applied. (ERC)
4 (a) Universal indicator. 1
There will be a colour change from purple to green.
[Turn over
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(b) | (i) Mole of sulfuric acid = 0.02 * 0.2 = 0.004 mol 1
(ii) | Mole of sodium hydroxide = 0.004 * 2 = 0.008 mol 1
Concentration of sodium hydroxide = 0.008 / 0.025
= 0.32 mol/dm?3 1
(iii) | Molar mass = conc (g/dm3) / conc (mol/dm?3)
=12.8/0.32 =40 g/mol 1
Molar mass of X =40 - 16 -1 = 23
Therefore, X is sodium. 1
(c) | Ammonia gas. 1
The gas evolved will turn damp red litmus paper blue. 1
(a) | lonic bonding 1
(b) | (i) 1 mark
% each for
correct
transfer/
sharing of
electrons
for both
1 mark for
no inner
shell
electrons
for both
(i) |S ithium hydride consist of strong electrostatic forces of 1
attraction between positive and negative ions while ammonia
consists of weak intermolecular forces between ammonia 1
molecules.
And because much more energy is required to overcome the 1
forces of attraction in lithium hydride compared to ammonia,
Therefore, lithium hydride has a much higher melting and boiling
point, hence it exist as a solid while ammonia exist as a gas
under room temperature.(ERC)
[Turn over
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6 (@) | A:iron 1
B: iron(ll) nitrate 1
C: hydrogen gas 1
D: iron(ll) hydroxide 1
E: iron(lll) hydroxide 1
F: iron(lll) chloride 1
(b) | Test the gas evolved using a burning / lighted splint. It should extinguish 1
with a pop sound
Qn | Part Answer Remarks
7 | (@ | (i) Name 1 element from sodium to argon. 1
Since sodium has an electronic configuration of 2.8 1
it has 1 valence electron.
Therefore, it is in Group |. 1
(ii) | Across Period 3, the metallic character of 1
Since the tendency of the elemén 1
electrons decreases while
The tendency increases <for_elem
negative ions as the 1
Therefore, eleme?@_\
(b) | Itis soft/ can cone ici 1
It can react wit 1
It can react with
1 mark
for
balanced
chemical
equation
1 mark
for state
symbols
8 | (a) | (i) Sulfur gains oxygen to form sulfur dioxide / the oxidation state of 1
sulfur increases from 0 to +2.
(ii) | Mole of sulfur dioxide = 320 / 24 = 13.33 mol 1
Mole ratio of SO2 : S =1:1 =13.33:13.33 1
Mass of sulfur burnt = 13.33 * 32 = 426.6 = 4279 1
(iii) | sulfur dioxide can react with the water to form sulfurous acid. 1
Sulfurous acid oxidises in the air to sulfuric acid which forms acid 1
rain which can damage buildings made of limestone.
[Turn over
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(b) | Oxides of nitrogen 1
Carbon monoxide 1
Oxides of nitrogen are formed through the reaction of nitrogg 1
under high temperature in the engine.

Carbon monoxide is formed through the incomplete comusti 1
fuel in the engine.

(@) | The smaller the particle size, the larger the sugfa 3 3 1
occur. £
This increases the frequency of ions between reactant cles 1
resulting in a faster reactiopfﬂ\

(b) | Add a fixed mass of magn strip to.hyd loric acid o 1
fixed concentration.

Collect the volume ga collected gas syringe and 1
olle Iar time intervals 1
f volume of hydrogen gas 1
esiy powder instead of magnesium 1

graph obtained for both ribbon and

reaction.
1
1
1
End of Answer Scheme
@)
[Turn over
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PASIR RIS CREST SECONDARY SCHOOL
5 Mid-Year Examination
1 Secondary Four Express and Five Normal Academic

CANDIDATE

NAME

CLASS / VA
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Paper 1 Multiple Choice 11 May 2018

1 hour
Additional materials: Multiple Choice Answer Sheet

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number in the spaces provided.
Write in soft pencil.
Do not use staples, paper clips, glue or correction fluid.

There are forty questions on this paper. Answer all questions.
For each equation 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.

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

A copy of the Data Sheet is printed on page 8.

A copy of the Periodic Table is printed on page 9.

The use of an approved scientific calculator is expected, where appropriate.
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Multiple Choice Questions (40 marks)

Answer all questions.

A student mixes 25 cm? samples of acid solution with different volumes of alkali solution.
At every 30 seconds, the student measures the change in temperature.
Which piece of apparatus is not needed?

gas syringe
measuring cylinder
thermometer

stop watch

OO W >

A separation technique is shown below.

Which pair of mixtures can best be separated by the above technique?

aqueous sodium chloride and aqueous copper(Il) sulfate
dilute hydrochloric acid and aqueous potassium hydroxide
magnesium carbonate and dilute nitric acid

zinc oxide and aqueous calcium nitrate

oo w>»

The table shows the melting and boiling points of four substances.

Which of the following substances contains particles that are sliding past each other at room
temperature (25 °C)?

melting point / °C boiling point / °C
A -110 - 55
B -20 15
Cc 0 100
D 744 1214
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7

Aqueous sodium hydroxide is added to aqueous salt Z and a white precipitate formed. The white
precipitate dissolved when excess sodium hydroxide is added.

When this reaction was completed, aluminium foil is added to the solution. The gas given off turned
damp red litmus blue.

What is aqueous salt Z7?

calcium nitrate
lead(II) sulfate
zinc nitrate
zinc sulfate

oo w>»

The symbols for two ions are shown below.

19 — 21 +
. F 11Na

Which of the following statements is correct?

Both the ions contain the same number of electrons.

Both the ions contain the same number of protons.

The fluoride ion contains more electrons than the sodium ion.
The sodium ion contains more neutrons than the fluoride ion.

OO W >

Statement 1: Non-metals share electrons to attain electronic configuration of a noble gas.
Statement 2: Non-metals share electrons to form covalent compounds.
Which of the following is true?

Both statements are correct, and statement 2 explains statement 1.

Both statements are correct, but statement 2 does not explain statement 1.
Statement 1 is correct but statement 2 is incorrect.

Statement 2 is correct but statement 1 is incorrect.

oo w>»

Which change occurs when magnesium bonds with chlorine?

Chlorine loses seven electrons to form a noble gas configuration.

Chlorine shares electrons with magnesium to form a molecule of magnesium chloride.
Magnesium gains two electrons for form Mg?* ions.

Magnesium loses two electrons to form Mg?* ions.

OO wW>
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8 50 cm? of nitrogen gas reacts with 50 cm?® of oxygen gas to produce nitrogen dioxide. The chemical
equation for the reaction is given below:

N2(g) + 202(9) = 2NO2(9)
What are the volumes of the gases remaining at room temperature and pressure?

volume of gases / cm3
nitrogen oxygen nitrogen dioxide
A 0 0 100
B 0 25 50
Cc 25 0 50
D 25 25 50

9 20 g of magnesium oxide, MgO, reacts completely with 500 cm? of dilute nitric acid.

The chemical equation of the reaction is as follows:
MgO (s) + 2HNOs(aq) > Mg(NO3)2 (aq) + H20 (I)

What is the concentration of the acid used?
[relative atomic masses, A;: O, 16; Mg, 24]

A 0.002 mol/dm?
B 0.008 mol/dm?
C 2 mol/dm?
D 8 mol/dm?

10 Which substance below will not react with aqueous potassium hydroxide but will react with dilute
hydrochloric acid to form a salt and water?

aluminium oxide
carbon monoxide
copper(IT) oxide
nitrogen dioxide

OO W >

11 Which pair of reagents can be best used to prepare insoluble magnesium carbonate?

reagent 1 reagent 2
A magnesium ammonium carbonate
B magnesium chloride calcium carbonate
C magnesium oxide potassium carbonate
D magnesium sulfate sodium carbonate
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12 Which of the following reactions will have the slowest rate of reaction?

20°C

- = = 4 —_ —_ —_

1 g of marble powder 1 g of marble chips 1 g of marble chips 1 g of marble chips

in 200 cm?3 of in 200 cm? of in 200 cm? of in 200 cm?3 of
3 mol/dm3 of HCI 2 mol/dm3 of HCI 2 mol/dm3 of HCI 1 mol/dm3 of HCI
reaction A reaction B reaction C reaction D

13 What determines the Group of an element in the Periodic Table?

The number of completely filled electron shells.
The number of electrons in the valence shell.

The number of electron shells containing electrons.
The number of protons in the nucleus.

OO wW>

14 Caesium and potassium are both in Group | of the Periodic Table.
Which of the following statements about the elements is correct?

Caesium has a higher density than potassium.

Caesium reacts violently with water but potassium reacts explosively with water.
Potassium atoms are larger than caesium ions.

Potassium has a lower melting point than caesium.

OO w >

15 Chlorine is in Group VIl of the Periodic Table.
Which of the following statements is a property of chlorine?

A It can displace bromine from aqueous sodium bromide.
B It forms a basic oxide.

C It has a darker colour than iodine.

D Itis a monoatomic element.
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16 The pie-chart shows the composition of pure air.

Which of the following rows correctly identifies gases F, G and H?

F G H
A nitrogen carbon dioxide oxygen
B nitrogen oxygen argon
C oxygen nitrogen carbon dioxide
D water vapour oxygen hydrogen

17 Which of the following statement(s) is/are true for all metals?

1  They conduct electricity.
2  They form basic oxides.
3  They have high melting points.
4  They have high densities.
A 1 only
B 1 and 2 only
C 1, 3 and 4 only
D 1,2,3and 4

18 Excess dilute nitric acid is added to brass.
Which of the following observations is correct?

A blue solution is observed.

A colourless solution is observed.

A grey deposit is observed and a blue solution is formed.

A reddish-brown deposit is observed and a colourless solution is formed.

oo w>»
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19 A metal X reacts as follows:

20

X + dilute acid -> salt + hydrogen gas
X + cold water = no reaction

X + aqueous silver nitrate > silver metal

+ nitrate of X

By comparing X with calcium and silver, which of the following shows the correct order of reactivity of
the metals, starting with the least reactive?

OO wW>

calcium, silver, X
calcium, X, silver
silver, X, calcium
X, calcium, silver

An experiment was set up as shown below to investigate the rate of rusting under different conditions.

cork —
dry =— Boiled ——
oxygen dity;‘g:
+ salt /
e

2

air

cork

oxygen

water

Which of the following predicts the order of the test-tubes in which rust would first appear?

1,2,3,

N N
W N W
N W N

oo w>»

4

_ N

End of Paper
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(II) hydroxide light blue
iron(IT) hydroxide green
iron(III) hydroxide red-brown
lead(II) hydroxide white
zinc hydroxide white
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Section A [45 marks]

Answer all the questions in the spaces provided.

Name the substances needed for the following purposes.

purpose name of substance

reducing the acidity in soil

testing for presence of carbon dioxide gas

testing for presence of chloride ions in water

[3]
[Total: 3 marks]

The diagrams N, P, Q, R, S and T in Fig 2.1 represent the particles in different substances.

° °
¢, o°,
> oe o0 ¢ 4
N P Q
e °coe ®
> o) o0 @ o
R S T

Fig 2.1

Use the diagrams N, P, Q, R, S and T to answer the questions below.

(a)

(b)

(c)

(d)

Which of the following above best represents liquid water?

[1]

Which of the following above best represents a mixture containing fluorine and chlorine
gases?

[1]

[1]

[1]
[Total: 4 marks]

www.KiasukxamPaper.com
74



3

The atomic structures of atoms W, X, Y and Z are shown below. The elements are found in
Period 3 of the Periodic Table. The letters do not represent the elements and only the valence
electrons of the elements are shown.

ORORGRCO

(@) State and explain which group does atom Z belongs to in the Periodic Table.

(b) (i) Write the chemical formula of the compound formed between atoms W and X.

(ii) The compound formed between W and X has a melting point of 1100 °C. In terms of
structure and bonding of the compound formed, explain why it has a high melting point.

(c) Explain why atom Y is the least chemically reactive as compared to the other atoms.

[Total: 6 marks]
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The Blast furnace reaction is an industrial process used to obtain iron from its ore. The iron
obtained is usually used to produce stainless steel, an alloy, which is harder and stronger than
pure iron. Stainless steel is an important material in construction building.

(@) (i) Define the term, alloy.

(ii) Apart from its hardness and strength, state another advantage of using stainless steel
as an industrial material.

(b) Carbon, also known as coke, is added to the Blast furnace reaction for the extraction of iron.
The chemical equation for this reaction is given below.

2Fe;03(s) + 3C(s) > 4Fe(l) + 3COz(g)

Given 30% of iron(IlI) oxide, Fe2O3, is present in 1000 kg of haematite used, calculate the
mass of carbon required for the extraction of iron.
[relative atomic masses, A:: C, 12; O, 16; Fe, 56]

mass of carbon required = ...
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(c)

(d)

Silicon dioxide, SiO2, is an impurity produced in Blast furnace.
Explain how silicon dioxide is removed from the Blast furnace.

During the production of iron, sulfur dioxide gas is produced. Explain why sulfur dioxide gas
produced pose an environmental threat to water bodies.

[Total: 9 marks]
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Chlorine gas, a member of the halogens, is an element in Group VII of the Periodic Table.

(a) State two physical properties of chlorine, other than existing as a gas at room temperature
and pressure.

(b) Explain, using its electronic structure, why chlorine is found in Period 3 of the Periodic Table.

(c) Chlorine gas reacts vigorously with hot zinc metal to produce solid zinc chloride.
Construct a balanced chemical equation, including state symbols, for the reaction.

(d) When chlorine gas is bubbled into aqueous potassium bromide, potassium chloride and
bromine solution is obtained. Explain why this reaction occurs.

[Total: 8 marks]
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(@) Metals A, B and C are placed in salt solutions as shown in the table.

result of placing metal in solution of
metal
salt of A salt of B saltof C
A no reaction C displaced
B A displaced C displaced
C no reaction no reaction

Arrange the reactivity of the metals, starting with the least reactive metal.

(b) Explain why carbon can be used to obtain zinc from zinc oxide but not to obtain sodium from
sodium oxide.

(c) Sodium metal is kept in oil to prevent it from corrosion.
Explain how the oil prevents the sodium metal from corrosion, stating clearly the conditions
that cause the corrosion of sodium.

[Total: 6 marks]
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7

The figure below describes the reactions between colourless solution A and grey solid B.

(a)

(b)

(c)

add sodium
F hydroxide and turns Universal
gas that turns Al powder, A Indicator
moist red warm colourless solution solution red
litmus blue add

grey solid B
: !
¢ D

gas that ignites pale green solution
with a ‘pop’ sound

add aqueous
sodium hydroxide

E
green precipitate

Identify A, B, C, D, E and F.

[6]

Construct a balanced ionic equation for the formation of precipitate E. State symbols are not
required.

[Total: 9 marks]
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Section B [20 marks]

Answer any two questions in this section.

Write your answers in the spaces provided.

Nitrogen, oxygen and argon gases can be extracted from compressed liquefied air (mixture of
miscible liquids) at —200 °C.

(a)

(b)

(i) State the separation method used to obtain the gases separately at —200 °C.

(ii) Describe the changes in movement of the air particles as it is compressed and cooled
from room temperature to —200 °C.

[1]
Oxygen is a reactive non-metal.
Describe, in terms of the number of electrons gained, lost or shared, what happens when
(i) an oxygen atom combines with magnesium atom(s).

[2]
(ii) an oxygen atom combines with fluorine atom(s).

[2]
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(c) (i) Draw a ‘dot-and-cross’ diagram for nitrogen gas.

[2]

(ii) Draw a ‘dot-and-cross’ diagram for oxygen gas.

[2]
[Total: 10 marks]
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(a) State two physical properties of copper metal.
PrOP Y 1. o e

PO DIy 2. o e

(b) Describe a way to prepare a pure sample of copper(Il) sulfate crystals, from copper metal.
Use the following information to help you

e copper does not react with dilute acids

e copper burns in oxygen to form a black solid, which is copper(II) oxide
e copper(Il) oxide is insoluble in water

e copper(II) sulfate is soluble in water

(c) 10 g of copper(Il) carbonate lumps were reacted with excess 1.0 mol/dm? hydrochloric acid
and the carbon dioxide gas produced was collected. The experiment was repeated again but
using excess 2.0 mol/dm? hydrochloric acid. The graph of the data collected is plotted and
shown below.

A
volume of
carbon dioxide experiment 1
/ cm?®

experiment 2

n
>

time / min

experiment 1: 10 g of copper(II) carbonate lumps with excess 2.0 mol/dm? hydrochloric acid

experiment 2: 10 g of copper(Il) carbonate lumps with excess 1.0 mol/dm? hydrochloric acid

(i) State why the production of carbon dioxide gas stopped after a period of time.
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(ii) Use your knowledge of reacting particles to explain why a higher concentration of acid
results in a faster rate of reaction.

(iii) The experiment is repeated using 5 g of powdered copper(Il) carbonate and excess
2.0 mol/dm?3 hydrochloric acid. Add to Fig. 9.1 the graph you would expect. The original
graphs are already included. Label the new graph as 3.

A
volume of
carbon dioxide experiment 1
/ cm?3

experiment 2

time / min
[1]
Fig. 9.1
[Total: 10 marks]
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10 (a) The diagram below shows the atomic radius of the first 20 elements in the Periodic Table.

) /f\
HEWAN ] /
N~

H He Li Be B C N © F Ne Na Mg Al S P 5 Cl Ar K Ca
Element Symbol

Atomic Radius

(i) Use the diagram above to describe the change in atomic radius across the Period and
down the Group.

(ii) Describe the change in the character of the elements across Period 3 and how it
affects the respective oxides formed.

[2]
(b) Lithium, potassium and sodium are Group | elements.
State one physical property trend and one chemical property trend of these elements.
physical property trend ...
chemical Property treNd ...
[2]
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(c)

Describe a laboratory investigation that can be used to justify the relative positions of iron,
magnesium and silver in the reactivity series. You may include a diagram if it helps you to

answer the question.

Diagram

[Total: 10 marks]

End of Paper
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(Il) hydroxide light blue
iron(IT) hydroxide green
iron(IIT) hydroxide red-brown
lead(IT) hydroxide white
zinc hydroxide white
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Secondary 4 Express and 5 Normal Academic Science(Chemistry)
Mid-Year Examination
Mark Scheme

Marks
Qn no. Answer Scheme Allocated
1 A 6 B 11 [1] each
2 D 7 D 12 20 m max
3 C 8 C 13
4 C 9 C 14
5 A 10 C 15
1
urpose nameg®f g
PUrp A\
: e : calciu lca
reducing the acidity in soil I\"ﬁ / mlmefcalclu
testing for presence > wr/ calcium h E
carbon dioxide g r
testing for pr sence})f\_/ lcm/ itrate / acidified
chloride io s I Ie d I) n ified silver sulfate
[3]
Rejfgf %ﬁa f rmula Total: 3
2(a) [1]
2() | N Qﬂ@ [1]
2(c) Q [1]
2(d) P [1]
Total: 4
3(a) Z belongs to group Il because [1]
it contains two valence electrons. OR
It has two electrons in the outermost electron shell. [1] [2]
3(b)(i) | X2W3 (reject: W3X2) [1
3(b)(ii) | The compound formed has a giant lattice structure [1]. Thus, large
amount of energy is needed to overcome strong electrostatic forces of
attraction between the oppositely charged ions [1]. [2]

Reject: “break strong electrostatic forces of attraction”, “break ionic
bonds”, “giant ionic structure”, “oppositely charged particles / molecules /
atoms”.
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3(c)

It has eight valence electrons / a completely filled valence shell /
does not need to take in, give out or share electrons with other
elements.

(1]
Total: 6

4(a)(i)

4(a)(ii)
4(b)

4(c)

4(d)

An alloy is a mixture containing at least one metal with other elements
| substances.

It is more corrosion-resistant / does not rust easily.

Mass, Fe203, present = 30% x 1000 = 300 kq [1]
Mole, Fe203 = (300 x 1000) + (2 x 56 + 3 x 16) = 1875 mol [1]

Mole ratio: 2 Fe203:3C
1875 :2812.5

Mass, C =2812.5x12=33750¢9g/33.75 kg [1] /
Note: //

1. Allow ECF for wrong answe
2. —1if no/wrong units written fori SWer.

Sulfur dioxide i inTa wg%{%@ucmg acid rain [1]. This
cause \ %/ ing marine/aquatic lives /

[1]
[1]

3]

[2]

[2]
Total: 9

5(a)

5(b)

5(c)

5(d)

conduct
[Any two]

Chlorine has an electronic structure of 2.8.7 [1], hence it contains 3
electrons shells [1] filled with electrons. Therefore, it is in period 3.

Cl2(g) + Zn (s) = ZnCl2 (s)
1m — correct balanced equation; 1m — correct state symbols

Chlorine is_more reactive than _bromine [1]. Hence, it can displace
bromine [1] to form potassium chloride and bromine.

[2]

[2]

[2]

[2]
Total: 8
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6(a) C, A, B (only answer) [1]
6(b) Carbon is_more reactive than zinc [1], but less reactive tha
[1]. Hence it displaces zinc from zinc oxide but not sodiug
oxide. / 2]
6(c) By keeping sodium in oil, the oil creates a physic
prevents the surface of sodium metal to come i
[3]
Total: 6
7(a)
[6]
7(b)
[2]
7(c)
gas. OR A\metal carbonate does not produce hydrogen gas when | [1]
reacted with acid.
Total: 9
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8(b)(ii)

8(c)(i)

8(c)(ii)

Fractional distillation

It changes from moving rapidly in random directions / moving at great
speed in different directions to sliding over each other randomly / in
different directions within the liquid.

Each oxygen atom gains two electrons from magnesium [1], forming
oxide ion. Each magnesium atom loses/transfers two electrons [1] to
oxygen, forming magnesium ion.

Each oxygen atom shares two valence electrons [1] with two fluorine
atoms [1].

Note: 1m deducted if students only shows valence electrons

[1]

[1]

[2]

[2]

[2]

[2]
Total: 10
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9(a) | High density / High melting and boiling points / conducts electricity /
conducts heat / malleable / ductile / shiny surface / Solid at room

temperature / Pink/brown solid [2]
[Any two]

9(b) | Heat/Burn copper metal in air / in oxygen to produce copper(ll)
oxide. [1]

To an excess amount of CuO, add a fixed volume of sulfuric acid and
stir the mixture. [1]

Filter to remove the excess CuO from the mixture. [1]

Warm/Heat the filtrate to saturation and then allow it to cool for
crystallization to occur. [1] [4]

9(c)(i) | Copper(ll) carbonate is used up. [1]

9(c)(ii) | At a higher concentration, there are more reactant particle
volume [1]. Hence, the frequency of effective collisions’bety

[2]

9(c)(iii)
(1]

Total: 10

10(a)(i) | Atomic radius increases g gm@w d&reases across the

period [1]. (2]
10(a)(ii | The eleme cha g%rom [5) ton tals across the period /
) becomes | cacross the 66} etallic to non-metallic
character ac?o%‘s tl\e eriod {t@d(ldés changes from basic to

aC{d\I7 across i’he\pér d [1§ 2]
10(b) [ elt or boiling point decreases / density

Chemica %d chemical reactivity increases [1] [2]
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10(c)

measure volume of gas produced at reqular interva
in mass over reqular intervals

Comparison of data [1]:
The beaker / test-tube / boiling-tube wi ofe
be magnesium, followed by iron. Silver will

produced as it is unreactive tov&ar\dsa®
OR

Measure the gas collected at reqular inte@ d plot a graph of
volume of gas produced over timé /| Measure/the lost in mass at
reqular intéxvals 'and plot-a graph of mass reading on scale balance

againstitime.\The g\r/ i ﬁ%ﬁ:aﬂient will be magnesium,
followed| by iron) followed by silv shows a horizontal line due
to its chemicahuhreactivity. %

\/ N> /A

1]:

Justificafi f relativ

[4]
Total: 10
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1

Pasir Ris Secondary School

Name Class Register Number

SECONDARY 4 EXPRESS
MID-YEAR EXAMINATION 2018

SCIENCE (CHEMISTRY) 5076
May 2018
1 hour

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen.

You may use a soft pencil for any diagrams, graphs, tables or rough working.
Do not use staples, paper clips, glue or correction fluid.

Section A

There are ten questions in this section. 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 the boxes provided on page 4.

SectionB & C
Answer all questions in the spaces provided.

The number of marks is given in brackets [ ] at the end of each question or part question.
A copy of the Periodic Table is printed on page 8.

Section | Marks

A /10
B 120
C 10
Total 140

This document consists of 9 printed pages (inclusive of this page).

Setter: Mr Mohd Riffaii [Turn over
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2
Section A: Multiple Choice Questions [20 marks]

21 A mixture contains an organic liquid J, and a dilute solution of potassium chloride.
Liquid J boils at 21 °C and is immiscible in water.

Which two methods of separation should be used in sequence to obtain samples of liquid J first
before solid potassium chloride?

method 1 method 2
A use a separating funnel evaporation
B evaporation sublimation
C distillation filtration
D filtration evaporation
22 Which diagram represents a mixture of diatomic elements?
® D 2
A B O O
@)
> % ®
C ‘ q D s

23 The diagrams represent four different compounds.

e P o

1

2

3

In which row are the compounds correctly named?

1 2 4
A ammonia sodium chloride metiane water
B methane ammonia sodium chloride water
Cc water ammonia methane sodium chloride
D water methane ammonia sodium chloride
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24  Study the following reaction scheme.

metal heat
carbonate - metal oxide X + carbon dioxide
w
dilute nitric
acid
light blue precipitate Z dissolves
aqueous salt Y aqueous » in excess aqueous ammonia to
ammonia give a dark blue solution

What is the identity of metal carbonate W?

A copper(Il) carbonate B  iron(Il) carbonate

C iron(IlI) carbonate D  zinc carbonate

25 The diagrams show a series of experiments carried out using chlorine water and bromine water.

chlorine water bromine water

potassium potassium potassium potassium
bromide | iodide L chloride L iodide
solution solution solution solution
\_/ \_/ \_/ \_/
tube A tube B tube C tube D

Which test tube, A, B, C or D shows no change in colour?

26  Which of the following processes is an endothermic reaction?

A combustion B freezing

C photosynthesis D respiration
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27

28

29

4

Sulfur undergoes changes when it reacts with air and water.
The substances that sulfur form are represented in the following stages.

Stage 1
S

Which of the following shows the correct change in oxidation states of sulfur in each stage of the

Stage 2

Stage 3
SOs3

process?
S SO, SO3 H2SO04
A 0 +2 +6 +8
B 0 +4 +6 +6
Cc +2 0 +6 +6
D +6 +6 +2 0

Which statements about the pollutant carbon monoxide are correct?

—

It is a colourless and odourless gas.
2 ltis formed by the complete combustion of natural gas.
3 It reacts with the haemoglobin in the blood and reduce the transport of oxygen.

1 and 2 only
2 and 3 only

1 and 3 only

o O w >

1,2and 3

The diagram shows a complete circuit.

Which solid, when placed between P and Q, would cause the light bulb L to light up?

X L

male
H O

copper

solid between
electrical contacts

hydrogen fluoride

sodium chloride

o O W >

sulphur
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30

31

32

In the preparation of salts, which of the following would require the use of a burette and pipette?

A

C

5

calcium sulfate B sodium sulfate

silver sulfate D zinc sulfate

The diagram shows an upward delivery method for gas X.

What is the nature of the gas?

o o w >»

Which ionic equation represents the neutralisation of dilute sulfuric acid with aqueous sodium

hydroxide pellets
as drying agent

gas X

potassium

mixture of hydrochloric acid and
magnesium ribbon

t

heat

The gas is soluble in water and denser than air.

The gas is soluble in water and less dense than air.

The gas is insoluble in water and denser than air.

The gas is insoluble in water and less dense than air.

H* + OH — H20

NaOH + H* — Na*+ H.0

H2SO4 +20H™ — S04% +2H,0

hydroxide?
A
B
Cc
D SO.*

+ 2Na* — Na»S0q4
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6
33 The diagram shows a cooling curve of steam.

AA

temperature/ °C

»

=»> time/ min

Which of the following options correctly describes the changes that occur between points C to D?

. . . attractive forces
separation of particles energy of particles .
between particles
A decreases increases decreases
B decreases decreases increases
C increases increases decreases
D increases decreases increases

34 An element has an atomic number of 4.

Which statement about this element is correct?

A lt forms ions by losing electrons.

B It has four occupied electron shells in each of its atoms.
C ltis an unreactive gas at room temperature and pressure.
D

Itis found in Group IV of the Periodic Table.

35 An element X forms an ion of X2*.

Which group of the Periodic Table is this element found in?

A Groupl
B GroupIl
C GroupV
D Group VI
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36

37

38

7

Some zinc carbonate was reacted with excess dilute nitric acid.

The graph shows the volume of carbon dioxide gas evolved at 20 second intervals until the
reaction has finished. Graph 1 shows the results obtained from this reaction.

100
80

graph 1

volume of 607
gas/cm® 40-

20- graph 2
0

T T T T T T 1
0 20 40 60 80 100 120 140
time/s

Which of the following could have been changed to produce graph 2?

The concentration of acid was doubled.
The concentration of acid was halved.

The mass of zinc carbonate was halved.

o o w »

The particle size of the zinc carbonate was doubled.

The reaction between hydrochloric acid and calcium carbonate is shown.
2HCI + CaCO3 — CaCl;, + H,0 + CO»

What volume of 1.0 mol/dm?3 hydrochloric acid is needed to react completely with 1.0 g of calcium
carbonate (M, = 100)?

A 10cmd B 20cm?

C 100cm?d D 200cmd

Which of the following substances is not present in the reaction during the extraction of iron?

A calcium oxide B calcium carbonate

C  calcium hydroxide D calcium metasilicate
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8
39  Which oxide will neither react with acids nor alkalis?

A carbon dioxide B carbon monoxide

C magnesium oxide D zinc oxide

40 The results of three metal displacement experiments are tabulated as shown.

_ metal nitrate solution
experiment metal
JNO3 KNO; LNOs3
1 J - no reaction L displaced
2 K J displaced - L displaced
L no reaction no reaction -

What is the order of reactivity of these metals?

most reactive > least reactive
A J K L
B K L J
Cc K J L
D L J K
End of Paper
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Candidates answer on the Question Paper.

No Additional Materials are required.
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The use of an approved scientific calculator is expected, where appropriate.
You may use 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. :
For Examiner’s Use

Section B Section A

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 15.

A copy of the Periodic Table is printed on page 16. Total

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.

This document consists of 16 printed pages, including the cover page.

Setter: Mr Mohd Riffaii [Turn over

www.KiasuExamPaper.com
106



(a)

(b)

Section A

PRSS_2018_MYE_S4E5NA_SCI_5076_P3

Answer all the questions in the spaces provided.

Use three words from the box below to describe each substance in Table 1.1.
The words can be used once, more than once, or not at all.

solid gas atom molecule
compound mixture ions
Table 1.1
substance diagram description words

T o

A 2

S

T o,

B 2

3

T o,

o Cl. % 2 e,
O’. S

(i)

(ii)

Explain why substance A will conduct electricity when dissolved in water.

Suggest another way of making substance A conduct electricity.
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2
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Spots of different coloured dyes were placed along a pencil line on a sheet of chromatography
paper. The paper was then placed in a solvent.

Fig. 2.1 shows the chromatogram obtained.

[ .. o

0 G

{ il

0
pencil line |:I I:I
0
Black Blue Green Purple Orange Red
Fig. 2.1

(@) Which physical property allows chromatography to separate components of the dyes?

(b) Based on Fig. 2.1, what can be deduced about the components of the black dye?

(c) Suggest why the start line was drawn in pencil line and not in ink for this experiment?

www.Kiasu Exan:?Paper.com
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3 Hydrogen bromide has a melting point of —87 °C and a boiling point of —67 °C. For

Examiner’s
Use

(@) Draw a ‘dot and cross’ diagram to show the arrangement of electrons in a molecule of
hydrogen bromide. Show only the outer shell electrons.

[2]
(b) Hydrogen bromide dissolves in water to form an acidic solution which is colourless.
(i) Give the formula of the ion which causes the acidity.
............................................................................................................. (1
(i) Describe what is seen when chlorine gas is bubbled through the solution.
............................................................................................................. (11
(iii)  Construct an ionic equation, including state symbols, for the reaction you have
described in (ii).
............................................................................................................. [2]
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Zinc blende is an ore that contains mainly zinc sulfide (ZnS). The extraction of zinc from its ore | £

Examiner’s

happens in the blast furnace. Use

The ore of zinc blende is roasted in air (oxygen) to form zinc oxide which is then reduced with
carbon monoxide in the blast furnace, similar to the extraction of iron from haematite.

The extraction of zinc can be represented by the equation as shown.

ZnO +CO - Zn + CO,

(a) State which substance is reduced and give a reason for your answer.
SUDSIANCE FEAUCEA .. ..o e e e
(== Yo o PP [2]
(b) Zinc produced by the blast furnace is often alloyed to increase its hardness and strength.
Brass is an alloy of zinc and copper.

(i) Draw the structure of brass in the box provided in Fig. 4.1.

Fig. 4.1 [1]

(ii) With reference to your drawing in Fig. 4.1, explain why brass is harder and stronger
compared to pure zinc.

............................................................................................................... 2]
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The reaction between copper(Il) oxide and hydrogen can be represented by the equation as
shown.

CuO(s) + Hz(g) > H20(g) + Cu(s)
In this reaction, 0.40 g of solid copper(IT) oxide was used.

(@) (i) Calculate the number of moles of copper(IT) oxide used in the reaction.

(ii) Hence, determine the number of moles of hydrogen gas is required for all the
copper(II) oxide to be used up in the reaction.

(b) Itis also known that 165 cm?® of hydrogen gas was used in the reaction.

()  Using your answer from (a), determine the limiting reagent.
Explain your answer clearly by showing all relevant calculations.

(ii) Hence or otherwise, calculate the mass of water vapour produced at the end of the
reaction.
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6 Part of the Periodic Table is shown in Fig. 6.1. For

Examiner’s
The letters are not the actual chemical symbol of the elements. Use
\'} X
Y
w Z
Fig. 6.1

For each of the following statements, decide whether the statement is true or false and state a
reason for your decision.

(@) W is more metallic than Z.

...................................................................................................................... [1]
(b) Vs less reactive than W.
...................................................................................................................... [1]
(c) V has alower melting point than W.
...................................................................................................................... [1]
(d) X has more electron shells than Y.
...................................................................................................................... [1]
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Study the flowchart in Fig. 7.1 and answer the following questions.

colourless
solution of
barium salt A

(a)

(b)

A 4

+ sulfuric acid

colourless +
solution B

white solid
C

add zinc metal

v

colourless gas D
that extinguishes +
lighted splint with a

colourless
solution E

‘pop’ sound

add aqueous
silver nitrate

white precipitate F

Fig. 7.1

Identify substances A to F.

Write a balanced chemical equation for any one of the reactions described in Fig. 7.1.
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(@) A chemical company makes salts for use in industries. Table 8.1 shows some names and
formulae of salts with the names of the acids and other compounds used to make them.

Complete the table by writing the missing information.

Table 8.1

name of the other

formula of name of acid
name of salt compound used to make
salt used to make salt
salt
sodium sulfate Na>S0,
potassium phosphate K35POg4 phosphoric acid
silver chloride AgCl

calcium phosphate

phosphoric acid

calcium hydroxide

(b) Fig. 8.2 shows a rusted car. However, not all the parts have rusted. The areas that have
not rusted are either painted or have plastic coatings.

rusted areas

plastic coating

Fig. 8.2

painted

Explain how the paint and plastic coating can slow down rusting.

(c) Harmful gases released into the atmosphere can form acid rain which speeds up rusting.

Name one such gas which causes acid rain and state its source.

www.Kiasu ExanS?Paper.com
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Section B
Answer any two questions in this section.
Write your answers in the spaces provided.

Read the information about chlorine.

Chlorine ranks among the top ten chemicals produced today. Chlorine is produced by
passing an electric current through a concentrated solution of sodium chloride or
through molten sodium chloride. This process is one of the most important commercial
processes in industry. Chlorine, in one form or another, is added to most swimming
pools, spas, and public water supplies because it kills bacteria that cause disease. Many
people also use chlorine to bleach their clothes. Large paper and pulp mills use chlorine
to bleach their products.

Two naturally occurring isotopes of chlorine exist, chlorine-35 and chlorine-37.
Chlorine exists commonly both in the Earth's crust and in seawater as sodium chloride.
Smaller amounts of potassium chloride and magnesium chloride also occur in seawater.

Chlorine is very reactive. The reaction between chlorine and other elements can often
be vigorous. For example, chlorine reacts explosively with hydrogen to form hydrogen
chloride.

(@) The information contains examples of a mixture.

Identify two mixtures in the information.

(b) The chemical symbols of the two chlorine isotopes are shown below.

.Cl .CI

Compare and contrast the structures of the nuclei in chlorine isotopes.
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(c) Magnesium burns in chlorine gas to produce magnesium chloride. B ere
Use
(i) Complete Table 9.1 which gives information about the two ions in magnesium
chloride.
Table 9.1
: number of number of number of electronic
name of ion
protons neutrons electrons structure
magnesium ion 12 2,8
chloride ion 17 18 2]
(i) Draw a ‘dot’ and cross diagram to show the arrangement of electrons in magnesium
chloride. Show only outer shell electrons.
[2]
(d) Chlorine can react with hydrogen to form hydrogen chloride. Hydrogen chloride is a gas at
room temperature.
(i) In terms of electrons, describe the bonding in hydrogen chloride.
............................................................................................................ 1]
(i) At room temperature, magnesium chloride is a solid while hydrogen chloride is a

gas.

Use your knowledge of the bonding in magnesium chloride and hydrogen chloride

to explain the difference in physical state.

............................................................................................................. [2]
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(@) Hydrochloric acid is used for rust removal while sodium hydroxide is used in detergents.

(i) State the colour of Universal Indicator in dilute hydrochloric acid and in aqueous
sodium hydroxide.

(ii)  Explain briefly, in terms of ions in solution, the reason for the difference in acidity
and alkalinity of hydrochloric acid and sodium hydroxide solutions.

(iii)  The reaction between hydrochloric acid and magnesium metal produces a soluble
salt, magnesium chloride.
Describe the steps to obtain a pure sample of magnesium chloride from the reaction.

(b) Inan experiment, 20.0 cm? of 1.50 mol/dm?® sodium hydroxide exactly neutralised 25.0 cm?
of hydrochloric acid. Using the chemical equation provided for the reaction, calculate the
concentration of the hydrochloric acid used.

NaOH + HCI — NaCl + H.0

www.Kiasu Exar%?’aper.com
117

For
Examiner’s
Use

[2]

[2]

[4]

[2]



11

(a)

Fig. 11.1 shows the speed of reaction between calcium carbonate and hydrochloric acid

PRSS_2018_MYE_S4E5NA_SCI_5076_P3

in two different experiments.

Experiment 1 was performed using 10 g of powdered calcium carbonate.
Experiment 2 was performed using 10 g calcium carbonate in lumps.

volume of carbon dioxide released / cm?

(i)

(ii)

(iii)

A

60

50 -~ =

-
/;
40 > ot
.é?// /
30 i oA

L
J@j/f 4 &
20 7§

s
10 A7
/-
0 T T T T T —>
0 2 4 6 8 10 time /s

Fig. 11.1

Based on the graphs, compare the speed of reaction for the two experiments.

Use your knowledge of reacting particles to explain why the particle size of calcium
carbonate affects the speed of reaction.

Write a balanced chemical equation, including state symbols, for the reaction
between calcium carbonate and hydrochloric acid.

www.Kiasu Exarjr@aper.com
118

For
Examiner’s
Us

[1]

[2]

[2]




(b)

(c)

PRSS_2018_MYE_S4E5NA_SCI_5076_P3

Sketch on Fig. 11.1 the speed of reaction for 5 g of powdered calcium carbonate.
Label this ‘Experiment 3’.

The temperature of the mixtures increased during the reaction in both experiments 1 and
2.

(i) Suggest whether the reactions are exothermic or endothermic.

(ii)  Explain in terms of bond breaking and bond forming for your answer in ¢ (i).

(iii) Suggest a method that can be used to accurately determine that all the acid has
been used up during the reaction.

End of Paper
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(Il) hydroxide light blue
iron(IT) hydroxide green
iron(I1T) hydroxide red-brown
lead(II) hydroxide white
zinc hydroxide white
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Answers for Paper 1

21 A
22 A
23 D
24 A
25 C
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Section A: Structured Questions [45 marks]
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T 1) description words
1 solid Students incorrectly state
2 ions mixture due to the different
3 compound charges.
1 liquid Students incorrectly state solid
2 element due to the connecting atoms or
3 atom molecule
Students incorrectly state
1gas mixture due to the different
2 compound .
coloured shapes failing to
3 molecule i )
appreciate the line or as
atoms.
Any order

1 mark for every 3 correct
answers

[3]

(b) | ()

charge carriers to enable
conduction of electricity

Presence of mobile ions to act as

Missing key terms of mobile ions act as
charge carriers. Stud state free
electrons which is re

[1]

(ii)

molten state.

Heating A till it melts / Ais in

[1]

[Total: 5 marks]

solvent

Different solubilities of components

NEC 22

th dyes.'

[1]

failed to indicate blue

\—Mo t who got wr
we they felt it wasn’t perfectly in line.

Contains blue, purple aG—/e\

)

[1]

uble

Graphite/Carboni pew le
in the solvent Sbou n

dénts failed to answer question of why
cil was used by only stating why ink is
t used. Some used ‘lead’ as a term to
plain about the carbon from pencil.

[1]

reﬁs&
[

—

A\ /{;Fe\}qlg Marks]

ect thi(
0>
N

Most could not recall how to draw the
bromine electrons properly. Left blank.
Legend stated only as hydrogen/bromine

[2]
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(b)

H*

Students wrote equations of HBr or H-.

[1]

Colourless solutions starts to turn
reddish - brown

Students described the displacement
reaction itself rather than  colour
observations. Some stated yellow instead
of reddish brown.

[1]

(iif)

Clz(g) + 2Br (aq) —»
2CI- (aq) + Br2 (aq)

[1] — correct chemical
formula/ions

[1] — correct state symbols

(2" mark is only awarded if the
1st mark is given)

Very poorly done. 98% could not do this
question and could not balance equation.
Need to revisit this topic.

[2]

Substance reduced: ZnO has been
reduced
Reason: ZnO has lost an oxygen atom
form Zn / oxidation number of Zn has
decreased from +2in ZnO to O i

(1]

t
n. [1]<

asjustZ
Rea £
Ioﬁfu

duc&deHowev
sing oxygen has been ree
oxide.

ced from zinc

[2]

AN

AN\

udents who made mistakes drew
rderly arranged atoms or did not
ifferentiate the size of the atoms
enough.

the size of the atoms enough. Labelling
might help.

“

[1]

different sized atoms disrupts
ond\ehv arrangement [1]

/u(e metal. This makes it
harder for the layers to slide over
one another [1] thereby making it
harder.

Most fail to get the full marks by either
omitting different size disrupts orderly
arrangement.

[2]

[Total: 5 marks]

(a)

Mr of CuO =64 + 16 = 80

No. of moles of CuO
= 040

80
= 0.0050 moles

[1]
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Mole ratio, CuO:Hs is 1:1,

hence 0.0050 moles of H»
required

is

Students fail to state why the value is
same as a(i).

[1]

No. of moles of hydrogen gas used
_ 165

24000

= 0.006875moles

Mole ratio, CuO:Hs is 1:1

(1]

0.005mole of CuO requires only
0.005 moles of H,. However,
0.006875moles of H; is used.
Hence H; is in excess.

[1]

CuOQ is the limiting reagent. [1]

N\

Quite a large number of students had not
done this part as they forgot to change

cm3 to dm3. They also had forgotten the
formula.

Lastly, they incorrect
H2 mole directly b

rather than by le0k
available v ‘(f’

[3]

Mr of water vapour =2 + 16 = 18

Mole ratio of CuO
Hence 0.005molsg o wate,t-vapp ri
formed.

0 005

erroneously
n used in a(i).

[2]

/L \\\> N“"

[Total: 7 marks]

reases

left.to ri V@ SO W is more

same ?anaIIlc
cm elm@\

m

Most students were able to do this
question. However the explanation needs
improvement as they only say the Z is a
halogen rather than showing less
character of a metal.

[1]

(b)

s
True: On mioving down Group |
elements, the reactivity increases so

V is less reactive than W.

Most students could do this well.

[1]

(c)

False; On moving down Group |
elements, the melting point of the
element decreases so V should have
a higher melting point than W.

Quite a fair number of students had
forgotten trends of Grp 1

[1]

(d)

False, On moving down any group,
the number of electron shells in the
atoms of the element increases so X
should have less electron shells than

Y.

Almost all students were able to answer
this question well.

[1]
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(No mark for reason if ‘true/false’ is

incorrect.)
[Total: 4 marks]
(a) | A: barium chloride A students could not identify the acid.
B: hydrochloric acid B students could not identify the acid as
C: barium sulfate HC.I. Most placed Barium sulfate in this
option.

D: hydrogen gas
C most left this blank
E: zinc chloride

D all students could

F: silver chloride

E some studentsswerégable to identify this
but was not ab

[6]

F asa

(b) | 2AgNOs (aq) + ZnCl2 (aq) — 2AgClI (s) + | Mos 0 the above | [2]

Zn(NOs), (aq) cQul )ﬁ _
BaCl, (aq)+ H2S04 (aq) — BaSQ4 (s) +\ Iso” wfote® honsengical rgspbnse as the
2HCI (aq) S ction cannot g@ throug

2HCI (aq) + Zn (s) - Z/n%) (9)

v <fe [Total: 8 marks]

(a) ) ) (O

nameofsalt f f/ na Gid Yised | name of the other

@ aIt compound used to make
x O;x salt
(] P
fo%v \ﬁ% sulfuric acid sodium
Q Pfi& oxide/hydroxide/carbona

te
%SSIMhOSé&}QA33p04 phosphoric acid | potassium oxide/
hydroxide/carbonate
silverchilo AgCl hydrochloric silver nitrate
S acid
calcium phdsphate Ca3(PO4) | phosphoric acid | calcium hydroxide
2
[3]

Few
recalled
the
charge for
phosphori
¢ acid

(b) | The paint and plastic coating acts as a | Most students could identify why the paint can
barrier [1] to be used to prevent rusting but quite a large | [2]
number did not state how it acts as a
protective layer/ barrier from the reactants.
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Prevent / minimize oxygen and water
from coming into contact with iron
directly [1]

Nitrogen dioxide — motor vehicles
Sulfur dioxide - factories / coall
volcanic eruptions

Most correctly stated the gases SO2 but CO
was another incorrect response.

[2]

[Total: 7 marks]

Section B — Free Response Questions [20
marks]

For
Examiner’s
Use

(a)

Solution of sodium chloride and
seawater

Many stated swimming pool, tap but the
water was only inferred not mentioned.

[1]

(b)

Both have same number of protons, 17.
They have different number of
neutrons, CI-35 has 18 neutrons while
Cl-17 has 20 neutrons.

Many students correctly stated the the same
number in proton but did not elaborate on the
difference in the number of neutron through
calculation to show how they knew the
neutron was different.

[1]
[1]

(c)

(i)

Table 8.1

. number of number of lectronic
name of ion
protons neutrons
magnesium ion 12
2
&

electro
loses 2
electro

(=

N 8 18

[2]

—

ol

C 1], electrons [1]

for magnesium with 2 electrons.

&

@ib Chlorine 2,8,8
gains one
N =N ,\@ electron

0% 17 [ i

Most failed to draw the proper charges and wrongly indicated the outermost shell

[2]
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(d)

Hydrogen and chlorine share a
pair of electrons between them.

Most wrongly stated by just stating it has
covalent bonds without describing further.

[1]

Magnesium chloride is a solid at
room temperature as a_large
amount of energy is required to
overcome the strong electrostatic
forces of attraction between
oppositely charged ions.

Hydrogen chloride is a gas at room
temperature as only a small
amount of energy is required to
overcome the weak intermolecular
forces of attraction between
molecules.

Most students failed to state everything to get
full marks. Many confused between structure
and bonding. Structure describes how the
particles are packed and its movement and
arrangement.

[1]

[1]

10

Universal indicator in hydrochloric
acid is red while it is purple in
sodium hydroxide.

Reject orange/yellow f§
hydrochloric acid and
sodium hydroxide

[2]

(ii)

There are more
ions in acid| [

There are_more -
in %(ah soluti

—,:99}4 have both t E of ions only that there
m

ore of one type than the other.

a\\&égse is true.

[2]

(iii)

el
\Q e e Gimrte the

Adth matnésiuniicarbonatelofide
in excess Yo gcid [1]

Fllte\ \the\ \mxture<@) oi@r{\

maqn &S residu d keep

flow it to cool to

form [1]

xE’&drawing out the reaction, students can
alise better and not omit the steps.

s

[4]

[1]

No. of moles of NaOH = 0.02x1.5 = 0.03

Concentration of HCI

=0.03/0.0250 [1]
=1.20 mol/dm3

[2]

[Total: 10 marks]

11

(a)

Experiment 1 has a faster rate of
reaction than experiment 2. /
Experiment 1 took a faster time to
complete than experiment 2.

Steeper gradient indicates a faster rate of
reaction.

[1]

(ii)

Powdered calcium carbonate has

Most omitted to state which particle was the

a larger surface area to volume

smaller one and assumed the reader to

[2]
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ratio / larger total surface area
exposed to collisions. [1]

Results in higher frequency of
effective collisions [1], thus
greater speed of reaction.

know. Many used higher probability instead
of frequency.

(iii)

CaCOg(s) + 2HCl(aq) —»
CaClz(aq) + CO2(g) + H20(1)

Most could not recall re [2]
acid and carbonates an

obtained.

[1]

Sizeable numbe

Students fai

2 4 comp
3 tudents di on speed of
g 3
§% | th flrstﬁm
53 |
£3, |
23

P

1] 2 4 %
(24
) | () ExotherT %W < F\t\mzfease is exothermic reaction [1]

NEs

Greater ehergy is given

reactants.

D
bon s\\frz\&?iucts ar rmed \@
then taken i

~surrounding in bye‘é@q ds [1]

Hence th increase in

tr.O

dents failed to appreciate how bonds of
existing compunds need to be broken in

(2]
order to form new bonds.

Breaking of bonds require energy which is
taken in (endo) from surroundings. Forming
of bonds require the energy to be given out
to surroundings (exo). Since final is exo it
means that more energy is given off than
taken in.

(iii)

Using a pH meter.

accurately = use instrument to measure

[1]

[Total: 10 marks]

End of Paper
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2
Section A
Answer all questions in the spaces provided on page 6.

The approximate pH values of four aqueous substances are shown.
Which substance could be used to neutralise excess acid in the stomach?

substance pH
A baking soda 9
B salt 7
C orange juice 4
D vinegar 3

Which two substances react without giving off a gas?

citric acid and calcium carbonate
hydrochloric acid and magnesium.

nitric acid and aqueous ammonia.

sodium hydroxide and ammonium sulfate.

o0 mw>»

Which ionic equation represents the reaction between aqueous potassium hydroxide and dilute sulfuric
acid?

H* (aq) + OH- (aq) = H20 (1)

H2SO04 (aq) + 2K* (aq) =2 K2SO04 (aq) + H2 (9)
2K* (aq) + S04 (aq) 2 K2S04 (aq)

KOH (aq) + H* (aq) = K* (aq) + H20 (1)

o0 mw>»

A student proposed a few methods to safely prepare a sample of sodium chloride in the laboratory:

1 sodium hydroxide and hydrochloric acid
2 sodium metal and hydrochloric acid
3 sodium nitrate and hydrochloric acid

Which of the above method(s) may be used?

1 only

2 only

1 and 2 only
12and 3

oo mw>»

Which of the following contains the greatest number of atoms?

0.5 mol of helium
30 dm? of krypton
40 g of calcium
100 g of gold

oo mw>»
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3
What is the mass of sodium hydroxide present in 500 cm? of 1.0 mol/dm? sodium hydroxide solution?

05¢g
209
409
2 kg

oo mw>»

In a reaction, 10 cm? of butene (C4Hs) was burnt in 80 cm3 of oxygen. The equation for the reaction is
shown:

C4Hsg (g) + 602 (g) 2 4CO2 (g) + 4H20 (1)

At the end of the reaction, what is the total volume of gas remaining?
(all volumes are measured at r.t.p.)

40 cm?
60 cm?
80 cm?
100 cm?

OO mw>»

Which air pollutant below is not correctly matched to its source?

pollutant source
A carbon monoxide incomplete combustion of petrol in car engines
B nitrogen oxides lightning activity
C sulfur dioxide decomposition of organic matter
D unburned hydrocarbons incomplete combustion of petrol in car engines

The data below gives the concentration of various air pollutants, in parts per billion, in four different
cities.

In which city are limestone buildings under the greatest threat from pollution?

carbon monoxide oxides of nitrogen sulfur dioxide
A 5 45 11
B 17 11 23
Cc 25 8 32
D 108 5 23

Which statement about the elements of the Periodic Table is correct?

Group 0 elements are unreactive metals.

Group Il elements tend to form positive ions.

Group VIl elements exist as single atoms.

The elements become more metallic from the left of the Periodic Table to the right.

oo w>»
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12

13

14

4

Fluorine, F, is an element in Group VIl of the Periodic Table.
Which of the following statements about fluorine is false?

A Fluorine exists as diatomic molecules.

B  Fluorine forms ions with a -1 charge.

C  Fluorine has a higher melting point than chlorine.
D Fluorine is a non-metal.

The reaction between iron(lll) ions and iodide ions is represented by the following ionic equation:
2Fe’®* (aq) + 2I- (aq) = 2Fe?* (aq) + 12 (s)
Which statement about the reaction is correct?
A  Fe? ions are oxidised by loss of electrons.
Fe3* ions are reduced by gain of electrons.

B
C Fe® ions are reduced by loss of electrons.
D I-ions are oxidised by gain of electrons.

Aqueous solution X is known to contain a powerful oxidising agent.
To two separate samples of solution X, a solution of potassium iodide was added to one, while a
solution of acidified potassium manganate(VIl) was added to the other.

Which of the following correctly describes the colour of solution X in the respective samples?

after addition of aqueous
potassium iodide

after addition of aqueous acidified
potassium manganate(VIl)

A brown
B brown
C colourless
D colourless

colourless
purple
colourless

purple

The ionic equations below represent the reactions between four metals zinc, iron, X and Y and the
aqueous ions of one of the other listed metals.

Zn+ X2t > Zn?* + X
Zn + Fe** > Zn?* + Fe
X + FeZ* = no reaction

Y +Zn* 2> Y?* + Zn

What is the correct order of reactivity of the metals?

most reactive —> least reactive
A X Fe Zn Y
B Y Fe X Zn
C Y Zn Fe X
D Zn Y X Fe
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16

17

18

5

Which of the following explains why recycling ensures that metals will be available in the future?

Dumping of metals in landfill sites is unsightly.

Recycling avoids the environmental damage of opening new mines.
Recycling costs less than obtaining metals from their ores.

There are only limited amounts of metals in the Earth’s surface.

oo mw>»

In the experiment shown below, steam is passed over heated solid P, which reacts to give gas Q:

_ P
mineral wool ;
saturated with _ 7
water {\ /
P
i
heat

_ water

Which of the following could be P and Q?

P Q
A copper hydrogen
B potassium oxygen
C silver oxygen
D zinc hydrogen

Aqueous sodium hydroxide and aqueous ammonia were added separately to two different aqueous
solutions each containing the same metallic ion. In both cases, a white precipitate was formed which
dissolved when excess sodium hydroxide or ammonia was added.

What is the ion?

Al
Ca%
K+
Zn2*

OO mw>»

An aqueous solution of compound Z reacts with aqueous sodium hydroxide to form a green precipitate.
A piece of aluminium foil is added to the mixture and heated; a gas that turns damp red litmus paper to
blue is given off.

What is Z?

A ammonium nitrate
B  copper(ll) nitrate
C iron(ll) chloride

D iron(ll) nitrate
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19 Which of the following processes is exothermic?

A Burning of petrol in car engines
B  Evaporation of a water puddle
C  Melting tar for the paving of roads
D  Sublimation of dry ice
20 The dissolving of ammonium nitrate in water is an endothermic process.

Which graph correctly shows how the temperature of the mixture changes over time when ammonium
nitrate is dissolved in water and the solution is allowed to stand?

Temperature / °C B Temperature / °C
! o
room : room
temperature temperature
~ Time / min Time /min
C D
Temperature / °C Temperature / °C
L A
room [ ________________________ room o o
temperature temperature \
Time / min Time / min
Answers
1 2 3 4 5 6 7 8 9 10
1 12 13 14 15 16 17 18 19 20
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Section B

Answer all the questions in the spaces provided.

The physical and chemical properties of five unknown oxides are summarised in Table 1.1.

Table 1.1
unknown | state at | solubility pH of aqueous reacts with dilute reacts with dilute
oxide r.t.p in water solution hydrochloric acid? sodium hydroxide?
A solid soluble 14 yes no
B solid insoluble - yes yes
C gas soluble 7 no no
D solid insoluble - yes no
E gas soluble 2 no yes

(@) Which oxide(s) is/are:

(i) non-metallic?

(b) Give an example for your answer in (a)(iii).

(c) Suggest the identity of oxide A.
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8

Phosphorus is an element that does not react with water, but will react readily in air, forming an oxide.

Fig. 2.1 below shows a piece of phosphorus fastened to a copper wire and left for a few days in the set
up. The water slowly rises up the tube.

Tube with 100cm? m air

capacity x
40
phosphorus
copper wire 60

trough

water

Fig. 2.1

(a) State the gas in air that phosphorus has reacted with.

............................................................................................................................. [1]
(b) At which mark will the water level approximately be after a few days?

............................................................................................................................. [1]
(c) State two gases that are left in the tube after a few days.

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

When a mixture of aluminium powder and zinc oxide is heated, the mixture burns vigorously with a
bright flame, and may even explode. The reaction is illustrated by the equation below.

2Al +Zn0O - Al>03 + 3Zn

(a) Is the reaction endothermic or exothermic? Explain your answer.

(b) State whether zinc oxide is oxidised or reduced. Explain your answer in terms of electron transfer.
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A common reaction iron undergoes is rusting. Fig. 3.1 below shows an experiment where some iron
nails have been exposed to different conditions in four test tubes A, B, C and D.

Stopper. test tube

bt 4
anhydrous
calcium
chloride
(drying |_~iron nail—_|
agent) sodium chloride
solution

£/ —~~tap water

A B c D
Fig. 3.1

(@) In which test tube(s) will the iron nail not rust? Explain your answer.

(b) In which test tube will the iron nail rust the fastest?
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The electronic configurations of lithium, sodium and potassium are shown in Table 5.1.

Table 5.1
element symbol proton number electronic configuration
lithium Li 3 2,1
sodium Na 11 2,8,1
potassium K 19 2,8,8,1

(a)

(b)

(c)

(d)

Explain why these three elements are in the same group of the Periodic Table.
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An unknown metal M forms the nitrate MNO3. The compound is stable, but decomposes upon strong
heating.

When a 17.0 g sample of MNO3 was heated, it decomposed completely according to the equation:
2MNOs3 (s) 2 2MNO; (s) + 02 ()
At the end of the reaction, 2400 cm? oxygen was collected.

(a) Is the above decomposition reaction exothermic or endothermic one? Explain your answer.

............................................................................................................................. [2]
(b) Calculate the number of moles of MNO3 that decomposed.
[2]
(c) Calculate the molar mass of MNOs3, and hence determine the identity of M.
Identity of M ..., [3]
(d) Describe a test you would perform to confirm the identity of the oxygen produced.
............................................................................................................................. [2]
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Group VIl and Group 0 are found at the right side of the Periodic Table.

(a)

(b)

(c)

What are the names given to elements in Group VII and Group 07?

A student is given four substances below.

aqueous bromine aqueous chlorine

aqueous potassium bromide aqueous potassium chloride

Describe how she could use two of the substances to perform an experiment to show that
chlorine is more reactive than bromine. Include the observations you would expect her to make,
and construct a balanced chemical equation of the reaction.
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Fig. 8.1 describes some of the reactions of two unknown substances A and B.

grey/silver powder A colourless solution B |—
heat
gently
add excess aqueous J adc_j
sodium hydroxide Unl.versal
pale green solution C | + colourless gas D Indicator
2. add v
1.add dil. | aqueous ,
nitric acid | Parium red solution
nitrate
A 4 \4
extinguishes a burning splint
green precipitate F white precipitate E with a “pop”
Fig. 8.1

(@) Identify unknown substances A — F.

(b) Write a balanced chemical equation for any one of the reactions in Fig. 8.1.
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Section C

Answer all the questions in the spaces provided.

Iron is extracted from iron ore in the blast furnace, as shown in Fig. 9.1 below.

(a)

haematite, coke,

waste gases limestone

/

hot air ——=

Fig. 9.1

In the furnace, the coke is converted to carbon monoxide. A redox reaction then takes place
between iron(lll) oxide in haematite and carbon monoxide to produce iron and carbon dioxide.

(i) Write a balanced chemical equation for the reaction between iron(lll) oxide and carbon

monoxide.
............................................................................................................................. [
(i) Explain why the reaction in (i) is a redox reaction.
............................................................................................................................. [2]
(iii) Identify the reducing agent in reaction (a)(i).
............................................................................................................................. [
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(b) Pure iron from the blast furnace is frequently mixed with other elements to form alloys.
Give one example of this alloy, and explain why it is preferred to pure iron.

(c) Identify substance Y, and explain how it is formed. Include the relevant chemical equation(s) in
your answer.
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10 Magnesium nitrate is commonly used as a dehydrating agent; it is also present in some fertilisers.

A student prepared a sample of magnesium nitrate by adding magnesium oxide to 200 cm? of nitric
acid of an unknown concentration. The equation is shown below:

2HNOs3 (aq) + MgO (s) = Mg(NO3)2 (aq) + H20 (1)
In this particular reaction, 7.4 g of magnesium nitrate was collected at the end of the reaction.

(@) Given that the nitric acid reacted completely, calculate the moles of nitric acid that reacted and
hence its concentration in mol/dm?.

[3]

(b) Outline an experimental procedure to describe how pure crystals of zinc nitrate may be prepared
using a similar method as above. State clearly the reagents that you use.

(c) Explain why sodium nitrate cannot be prepared with the method in (b).

End of Paper
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West Spring Secondary School
Science Department — Mid-Year Exam [2018]
Marking Scheme

Name of Setter(s): Joel Lee

Title of Assessment: Secondary 4 Express / 5 Normal (Academic)

Subject: Science (Chemistry) 5076/5078

Duration: 1hr 45mins

Section A [20 marks
1 2 3 4 5 6 7 8 9 10
A A A B B B C A B
11 12 13 14 15 16 17 18 19 20
C B B C D D D D A B
Section B [45 marks]

Q/No Answer Marks
1(a)(i) | Oxides C and E \\I ¢ 2
1(a)(ii) | Oxide A Q\ \\ 1
1(a)(iii) | Oxide B //\> \\J } 1

N e
1(b) | lead(i/aluminiumizin oxide k/‘\\ && CAO 1
@
1(c) Any Group | oxide ( s&dw@(md\e @m’ oxyd?e\ 1
AN NN
2(a) | Oxygen / / \\\ B Wg S/ CAO 1
£\
2(b) | 1t N\@ aw\&éy th%@@%\@ﬂ CAO 1
2(c) Any 2\&{91%%9%6?5\%05 dioxide / Water vapour CAO 2
>
The reactlonkégm CAO 1
3(a) It gives burns vigorously/may explode, signifying that a lot of heat is OWTTE 1
given out to the surroundings.
Zinc oxide is_reduced. ]
3(b) Zn gains 2 electrons from Zn?* in ZnO to Zn. CAO ]
(Students need to specify no. of electrons to get the mark.)
The nail will not rust in tubes B and C. CAO 1
4(a) There is no moisture/water in tube B, and OWTTE 1
There is no oxygen in tube C. OWTTE 1

1
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4(b) Tube D. CAO 1
5(a) They have the same number of valence electrons. CAO 1
5(b) Lithium/sodium/potassium hydroxide and hydrogen gas. CAO 2
5(c) Rubidium/caesium/francium CAO 1
5(d) It is more reactive. CAO 1
The reaction is endothermic, because heat needs to be
6(a) supplied/heat is taken in for the reaction to start OWTTE 2
Moles of oxygen = 2400 / 24000 ]
=0.10 mol.
6(b)
Moles of MNO3 =0.10 x 2 ]
=0.20 mol.
Molar mass of one mol. of MNO3; =17.0/0.2
= 85 g/mol / 1
6(c) Arof M =85-[14 + (3x16 ’I' /
=23 1
Therefore M is sodium. 1
Insert a glowing splint into a tést(tub ining the das 1
6(d) o _ U CAO
If it relights, the gas |‘s/mqgen. 1
A AN O\J
7(a) Halogenfv(YS 5«\\@ ﬂnd’ edﬁl\ga}eﬁ?%\ﬂ)\g CAO 1
7(b) Tr&ha/b Efully\\WCWch\ﬁ]fers stability. CAO 1
Mix qﬁeous%une\%d \pbtassmm bromide. 1
The mixture of o) ut|o from colourless to brown as 1
7(c) bromlne isplac CAO
2 KBr + Cl; 1
A:iron
B: sulfuric acid
8(a) C: iron(ll) sulfate 1m each 6
D: hydrogen
E: barium sulfate
F: iron(ll) hydroxide
Fe + H2SO4 > FeSO4 + H CAO
FeSO4 + 2NaOH > Na,SO; + Fe(OH), 1m for correct
8(b) formula, 1m for | 2
(Any one) equation.
2
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Section C [20 marks]

9(a)(i)

Fe,O3 +3 CO > 2 Fe + 3CO»

1m for stating
It is a redox reaction as Fe,Os; is reduced to Fe, and CO is oxidised | oxidised and

9(a)(ii) | to CO-. reduced species | 2
Fe»O3 loses oxygen while CO gains oxygen. 1m for
explanation
9(a)(iii) | CO is the reducing agent. CAO 1
(Stainless) steel is one iron-based alloy. 1
9(b) It is preferred as it is stronger / more corrosion resistant than pure CAO 1
iron.
Y is slag. 1
The limestone added to the furnace decomposes to form calcium 1
oxide and carbon dioxide.
The calcium oxide reacts with acidic impurities / silicon dioxide%in 1
9(c) the haematite to form slag. /
(1m can be given for the role of limestone in removing /
impurities, without mention of its decomposition) \ ¢ " /
&
CaO + SiO; » CaSiOs; m 1
Moles of Mg(NO3)2
1
Moles of H
10(a) CAO 1
Coéne. o
1
The reagents used ar 1
1. Add exbess zih 1
2. After the ion.ig-complete, filter to obtain zinc nitrate solution 1
as the filtrate.
10(b) 3. Heat the solution to obtain a saturated solution. OWTTE 4
4. Cool the saturated solution to crystallise zinc nitrate. 1
5. Filter to obtain crystals of zinc nitrate, wash with cold distilled 4
water and dry.
10(c) Sodium carbonate, the starting material, is soluble in water. OWTTE 1

3
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1 Which apparatus is most suitable to measure 21.20 cm? of hydrochloric acid?

pipette
burette

measuring cylinder

oo w >

electronic top pan balance

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

A filtration

B distillation

C 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

B
C
D

Li*, Na*, CI, S

Li*, Na*, ClI, Ne
H*, Mg?*, F-, He
SZ, Na*, O%, Ar

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

A

B
Cc
D

sulfur
silicon
carbon

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.

O o0 m >

CHa(g)+ 202(g) — CO2 (g) + 2H20 (9)

24 dm3
36 dm3
48 dm3
72 dm?3

© BGSS 2018
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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(IlI) 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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12

13

14

beaker 1

()}

beaker 2

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?

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.
I only
I and Il
Il and 11l

I, Il and Il

oo w >

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?

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

[Turn Over
www.KiasuExamPaper.com

158



6

15 Ammonium chloride was added to distilled water. Which graph correctly shows the change
in temperature?

A te perature/°C B temperature/°C
time/s i time/s .
C temperature/°C D tgmperatu re/°C
&
time/s time/s

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 colourless to brown
B purple to colourless
C colourless to purple
D brown to colourless

© BGSS 2018
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7

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
Iy

» 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 | only

B Il only

C I and Il only
D Il and Il only

18 A compound with molecular formula C2H40O:2 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 ||
Il H—0—C=C—0—H
H—O0—C—C—H
|
H

)]
0 H SNV

H—C—0—C—H /C\\ //C\\
H 0O H

© BGSS 2018
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19

20

8

The diagram shows the structure of a monomer.

H ClI

|
C.__
|
F

T—0—

Which polymer can be made from this monomer?

A H F H F B |

e H ¢ H ol

—C—C—C—C— I
] e ey

G F C F ]

F F F E

c T ff! T TI b "H Cl H

|
F C F Cl ;L Fl J; FI

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

A B H H
HH [ ]
| | H—(T“,—?—Br
H_(]:"?_Br H Br
H H
c Br H 3 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.

0 4 @

AP QO
OO0 O @'d

COEE cie
%20%8%% ®% v ®0e ’

Fig 1.1

(@) Which diagram best represents
(i) carbon dioxide,
(i) moltencopper,
(iii)  solid sodium chloride,

(iv)  helium,

(v) brass.
[3]
(b) Which of the above substances, A — F, represents an element?
.............................................................................................................. [1]
© BGSS 2018 [Turn Over
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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
= nitrogen
air E
N, o ——»o0Xxygen
; liquid air at
I
COOP_ ~200 °C ‘LFT

l o heater
argon, carbon dioxide

and water removed
Fig. 2.1

(@) 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 12C.

(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 'aC
isotope.

[1]

© BGSS 2018 [Turn Over
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5

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---------------------- oo

° ° °

°

° ° °

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

forged
signature inks from pens of suspects
Fig. 4.1
(@) Which suspect is most likely to have forged the signature in the bank cheque?

(b)

(c)

(d)

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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6

5 Haematite, a common ore used for the extraction of iron, contains the compound, iron(I1I)
oxide. Iron is produced in the blast furnace by heating a mixture of iron(IlI) 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

;
I

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 (l) + 3CO2(g)
(i) State the oxidation state of iron in iron(I1I) oxide.
........................................................................................................ [1]

(ii) Explain, in terms of oxidation states, whether iron(Ill) oxide is oxidised or
reduced.
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7

6 (a) A 500 cm3 aqueous sample contains 37.6 g of copper(ll) nitrate. Calculate the
concentration of the copper(Il) nitrate solution in mol/dm?.

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

concentration = ..., mol/dm3 [2]

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

.............................................................................................................. [2]
7 Fig. 7.1 describes some of the properties and reactions of solution Z.
X add - add Y
white dilute nitric acid reen aqueous _green precipitate,
precipitate and agueous s?)lution sodium insoluble in excess
silver nitrate hydroxide | @dueous sodium
hydroxide
Fig. 7.1
(@) Give the identities of X, Y and Z.
X
D
e
[3]
(b) Write a balanced chemical equation for any one of the reactions in Fig. 7.1
.............................................................................................................. [2]
© BGSS 2018 [Turn Over
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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(NOs3)2 soluble
K2S04 soluble
barium chloride soluble
lead(II) chloride PbCl2
iron(IIT) carbonate insoluble

[5]

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

(b) (i)

[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 |, to form potassium fluoride. It would also react with hydrogen gas to form hydrogen
fluoride.

(a) 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) X s 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]
(iif) Explain why G is placed in the same group as magnesium.
....................................................................................................... [1]
© BGSS 2018 [Turn Over

www.KiasuExamPaper.com
172



12

Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(Il) hydroxide light blue
iron(II) hydroxide green
iron(IIT) hydroxide red-brown
lead(II) hydroxide white
zinc hydroxide white
© BGSS 2018
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SCIENCE DEPARTMENT
MARKING SCHEME
YEAR (2018)
SUBJECT: Science Chemistry 5076/5078 Paper 3
SETTER: Tang Hui Boon EXAM: Prelim
LEVEL: 4ESN
PAPER 3

BEDOK GREEN SECONDARY SCHOOL

Section A: 45 marks

on. Scoring Points Max.
No. Marks
1 (@ () |F (5]
(i) | D
(i) | C
(iv) | A
(v) | B
(b) | Aand/or D [1]
\ \Ye
2 (a) | Particles are closely packed bu ordé‘%(\{q 2]
Particles move freely and sllde each r throughout [1]
(b) | At —200°C, argon, carbo@a}\d\waterwll be removed as Solids. [1] [1]
(c) | Fractional distillation [1] [1]
d) | Oxygen gas 1 2
D s hughgﬂo.luM\\ /3\\ H 2
(e) Nltrogen gas r—~\<) [1] [1]
\ 3 \\J N0
3 (@) | (i) /}ele\Q’frbnS \ Yo S e (NN T [1] [1]
(ii)/ | Jprotons or neufrons orn/l.(ééuk (O;)\> [1] [1]
(% (') They hav (\{lﬁerent er of neutrons. '2C has 6 neutrons | [1] [1]
has 7 eutre
i) NS
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]
[1]

(2]

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

[1]

(1]
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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]

(i) | +3

[1]

(1]

(ii) | The oxidation state of iron has decreased and thus, it is reduced.
Iron’s oxidation state has decreased from +3 in iron(III) oxide to 0

[1]
[1]

(2]

in iron.
(@) | Number of moles of Cu(NOs)z =32=0.2 H% 2]
Concentration in mol / dm3 = == = 0.4 mol / dm?®

(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 / AgClI
Y: iron(II) hydroxide / Fe(OH):
Z: iron(II) chloride / FeCls;

(3]

(b)

FeCl, + 2AgNO3 > Fe(NO3), + 2AgCI

OR /
FeCl, + 2NaOH > Fe(OH): + 2NaCI P
ect formu eof(eagentsa

[1]
[1]

[2]

balanc
N \ \

(a)

name of (_}hﬂm& </§>Iubilit water
substance

AT
sodium irga @a/zc r\\g soluble

S T | ot

pota\ﬁw%jfate ,R/ K2S04 soluble

> Iead/H\)ﬁl‘g’g@}D\’ PbCl» insoluble

\{\w}l i dé@\s\B\) BaCl, soluble

) carbonate Fe2(COs3)3 insoluble
A

[1]

[1]
[1]
[1]
[1]

3]

(b)

1. sodium carbonate
2. calcium nitrate

both
[1]

(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. Scoring Points Marks | Max.
No. Marks
9 (@) | 2K+ F2 > 2KF [2]
[1]
[1]
)| . [4]
... ; |
f @} *{ F )}
) Lo
i i \& [1]
t [1]
@
correct number of shared electrons [1]
/—/(-\ rrect number of electrons in the molecule [1]
[1] (4]
[1]
[1]
It requ. s only a little amount of energy to overcome the attraction, 1]
thus it has a low melting and boiling point.
10 | (a) | (i) | Member of the same homologous series have similar chemical [1] [2]

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]

(i) | CnH2n+1OH

[1]

(1]

(b)

(1) name of X structural formula of X
o
ethanol H-C-C-O-H
I
H H

correct name
correct structural formula

[1]
[1]

(2]

(i) | CH3COOH

[1]

[1]

(iii) | 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]

11

gas syringe

hydrochloric acid
magnesium

&2
= 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 menti he\reacting particles, magne
acid patrticles (H* ions) at leas in the\answers

hydrogen

[1]

[1]

(i)

Ca

(1]

(ii)

[ (
N N\

(1]

ey

They have tg\és\xqa‘@ mn?g:lg‘a)ence el s> OR
They both hayeitwo valerce ons_ 1\
)

Nple
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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 3and5
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
C 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.

AWN -

A 1,2and 3 B 1,2and 4
C 1,3 and 4 D 2,3and 4
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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 H2.0 B HCI
C CaS0q4 D NO

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

A NHsNO; B (NH4)2COs3
C  CO(NH.): D NH,CI

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/dm?3?

0.002 mol/dm?
0.01 mol/dm?
0.15 mol/dm?
2.0 mol/dm?3

OO0 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

Bromoth ‘_\"I'I'IU' blue I

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 25t03.5 B 45t05.5
C 7.5t08.5 D 9.5t0 10.5

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, 2Z B Y,Z X
Cc Y, X, Z D X,z Y

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 RbCl5.

OO0 w >

It does not conduct electricity in the molten state.

www.KiasuExamPaper.com
185



34 Which of the following experiment will have the fastest speed of reaction?

experiment A experiment B
) dilute A [ concentrated
hydrochloric hydrochloric
acid |- acid
- lumps of lumps of
water at— calcium waler at — L calcium
30°C carbonate 30°C carbonate
experiment C experiment D
dilute concentrated
hydrochloric E hydrochloric
acid ig 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 Which of the following shows the correct percentage composition of oxygen, nitrogen and

38

39

40

carbon dioxide found in dry unpolluted air?

Oxygen Nitrogen Carbon dioxide
A 78 21 1
B 1 78 21
C 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
C Kerosene used as fuel for aircraft
D naphtha used to pave road

Which of the following hydrocarbon undergoes substitution reaction?

A C2oHg4
C C,HsCOOH

B C2oHs
D C,Hs0OH

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

empirical formula
functional group

number of carbon

OO0 w >

homologous series
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(Il) hydroxide green
iron(lll) 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.

I
I
]
[]

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.

................................................ AN [1

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

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

Salt: oo

Reagent1: ... Reagent 2: ... [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]
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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.

Ci2H2e > CeH1a + CoHy product P

Give the chemical name and formula of the product P.

Chemical name: .......ccovviiiiiiiiinn...

Chemical formula: ..., 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 (oo ) +  FexOs(..... ) > 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/BDS4ES5N/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.
ﬁ iron ]
extraction

processed
by adding
non-metal A

rusting

iron(lll) oxide «———1
(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/BDS4ES5N/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

CsHsg + 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/BDS4ES5N/Prelim/18
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[2]
(b) (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

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

FHF H F H F H
I R e

F H
o
—C—C—C—C—C—C—C—C—C—C—
|
H

|
H H HH HH H H H

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

(1]

5076/03/BDS4ES5N/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/BDS4ES5N/Prelim/18
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(c)

(d)

D and E.

10

green solid

A

\ 4

B
colourless gas

mixed with
limewater

white
precipitate

Identify these substances.

(i)

(i)
(iii)
(iv)

green solid A,
colourless gas B,
blue solution C,

blue precipitate D.

\ 4

C
blue solution

add dilute sulfuric acid

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

add aqueous

barium ni

add aqueous
sodium hydroxide

D
blue
precipitate

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?

E
white
precipitate

[4]

5076/03/BDS4ES5N/Prelim/18
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11

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

¢ 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/BDS4ES5N/Prelim/18
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12

(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]
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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 VIl 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/BDS4ES5N/Prelim/18
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14

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

(i) Consider the 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
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15

Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(ll) hydroxide green
iron(lll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
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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 C C B Cc
Answer
A1 (a) CO 1
Prevents blood from absorbing oxygen which causé
giddiness or may lead to death. 1
(b) N2 and CO; ‘ be correct) | 1
(c) CO; and O3 <\ P 1 ect) | 1
(d) NO_ and SO K \\ rrect) 1
\\ \ \ marks]
A2 (ai)

16

G
@};@= 18 16

rase to the effect)

Correct valence electron for sulfur and
hydrogen

Correct number of shared electrons (2
single bond)

(bii)

[structure] hydrogen sulfide is a simple covalent molecule/compound

[charge carrier] there are no free moving electrons/charge carrier to
conduct electricity. [bonding]

[Total: 8 marks]

www.KiasuExamPaper.com
207




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 N
(SLAG)
Calcium
hydroxide(slaked
lime)
Argon
Sulfuric acid \
All correct — 2 marks 3/2 correct — 1 mark M
<\ &,
A4 (a) Difference in boiling pou;lif\ ' 1
(b) Name: Butene 1
formula: C4Hg p 1
\\/\v <C [Total: 3 marks]
A5 | (a) @V (all must be 1
correct) |\ \
(bi) \ \?’\} @\b
GO,
QN LV TR
" AN +3 Oxidised ’
/) ;>> +3 0 reduced 1
P N
(bii) < \nw@s oxidised while iron is reduced, since oxidation and
reduyetion 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 fl\ﬁt -

electrostatic forces of attraction between the oppositely-charged
ions. (bonding)

[Total: 8 marks]

A6

(ai)

carbon
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(aii) [P1] Carbon will disrupt the orderly arrangement of iron, (ALLOY) 3 pt—
[P2] making it more difficult for the iron atoms to slide past each other, 2M
[P3] thus increasing the strength of iron. (any phrasing to the effect) %I\ﬁt -

(b) [P1] zinc is more reactive than iron / zinc has higher tendency to lose 1
its electrons,

[P2] zinc will preferentially corrode in place of iron. 1

(c) Fe>Os3 + 3CO > 2Fe + 3CO; 1

(d) The earth’s mineral ores are limited and are non-renewable. Recycling 1
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.
[any one, reject any answer abou
A7 (ai) Number of moles of propane: 44/44 = 1 mole 1

(aii) Number of moles of CO2: 3 moles 1
Volume of CO2: 3 x 24 =72 dm3 (must include eori \ 1

(bi) Propene is unsaturated/ contain\sé; " double k e 1
undergo addition reactiop: £4
OR Propane is satur; pé;}qins all single covalent b thus Unable
to undergo addition reacti n.\(\am( phrasing with similar ning)

(bii) [test] Add (aque us§ bromine B‘IutLon,te/pr e and propene. 1
[result] reddish bro i i me colourless in 1
propene bu‘l\r ainsynqh ged in ?

(biii) lodegradable and-thus Will [effect] remain in the 1

i ing land pollution/ constantly in
elease toxic gases to the environment thus,
[any one]
(5\ 1
monomer (alkene)
[Total: 8 marks]
B8 (a) [P1] An acid is a substance which produces hydrogen ions when it is | 1
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

www.KiasuExamPaper.com
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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. :

[ N [ U U (e S Y

B9

(a)

[Etemp] when temperature is increases, speed of ch

increases. //

[Econc] when concentration decrea spge i
&

decreases. ¢‘
[Rtemp] when temperature i icles gains kine nerg )
move faster. Frequency of effective collision will increases 1
[Rconc] when concentratio ber of particlés per unit
volume decrease. y of effective wiII decreases. 1
collision theory —4. mar. @ 1
[ i; PN A
7 ) .
(b) lu 0 urement of decrease in mass
o “ J_L Cotton Wool Atppar
Vv Lo\ M ) atus
i ™
[1] Hydrochloric Acid Set
up 1M
/ Magnesium Ribbon
) ~ :I*Electric Scale
,/ rha A 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 |2
reqular interval. [1] reqular interval [1].
Speed of reaction will decrease with time. 1
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B10

(a)

halogen

(b)

(state both to get 1 mark)

Since they both have 7 valence electron

VII.

Q'&

(ci)

Yellow

(cii)

(ciii)

It is lighter in colo Iuorlne is pla above
chlorine in gro

AN

mpe wﬂ

OT write “high/low” melting point)

I] electron to form anion/ least reactive in group VII/
reacts ga form ionic compound/ reacts with non-metal to form
/226\) npdunds. [any one]

(dii)

A

[Total: 10 marks]
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C %t IEN@E (ﬁ”yglﬁg lﬁ' EMESﬁﬁRV? EﬁASPER] viuhool Bendemeer Secondary School
Bendemc g7 S > ho()l Bendemeer Secondary Schdol Bendemeer Scumddry Lh()()l Bendemeer Secondary Schodl Bendemeer Secondary School Bendemeer Secondary School
Bendemee hool §9 6! 4“\, School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School Bendemeer Secondary School

endemeer Second

Bendemeer Su y School ary 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 : 29 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.
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21 The diagram shows the apparatus used to distil seawater.

water out

/J

S T

? water in o
heat

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

A X B Y C XandZ D XYandZ
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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 —|

S

porous pot —

carbon monoxide —

-~ e

| __—water

T T T 1
L1 1 1l 1 |

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
I
v

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 landIV D Illand IV
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24  Which diagram correctly represents a mixture of element(s) and compound(s)?

A B

O O
0 &P Go &
§° o o] | D&
c D
O@Cp @ QO @@@

key

@ proton
@ electron
@ neutron

What is X?

A aluminium

B beryllium
C Dboron
D fluorine

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

The gaseous atoms gain an electron.
The gaseous atoms lose an electron.

The metal atoms gain an electron.

OO w >

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
Cc
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?

OO W >

Group |
Group VI
Group VII
Group 0

25 cm?3 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?

O O W

0.080 mol / dm?
0.125 mol / dm3
0.800 mol / dm3
1.250 mol / dm?
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30 W, X andY 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
C 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.

O o0 W >

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

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

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

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

Which statements are correct for the noble gases?

A | llandlll B I, lland IV C L llland 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 aqueous 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

OO W >

limewater
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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(VII).

X

—_—

aqueous - -
potassium icdidefg

X

ey e—

acidified potassium J -
manganate(VI[)— k-

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

aqueous potassium iodide

acidified potassium manganate(VII)

brown to colourless
brown to colourless

colourless to brown

OO W >

colourless to brown

no change
purple to colourless
no change

purple to colourless
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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

K

| ___—stopper

balance

A 1and3 B 1and4 C 2and3 D 2and4

37 Athermometer 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 475°C
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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
nitrogen

oxygen

4
72
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 carbon dioxide and nitrogen

carbon dioxide and oxygen

B
C carbon dioxide, nitrogen and oxygen
D

nitrogen and oxygen

39 The diagram shows the separation of petroleum into fractions.

—_—

petroleum ——=—_

What could X, Y and Z represent?

—= gasoline

— bitumen

X Y Z
A diesel oll lubricating fraction paraffin
B lubricating fraction diesel ol paraffin
Cc paraffin lubricating fraction diesel oll
D paraffin diesel ol lubricating fraction

www.KiasuExamPaper.com
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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.

O O W

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(Il) hydroxide green
iron(lll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
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Register No. Class

DATE : 20t 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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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
ci
| Cl—Cl
C
i |1 e
Ci
D E
‘|:I T T ci Ci
Cl—C—C—C—F Ny N
] /N N\
H H F ¢l ¢t

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]
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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, B and C 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]
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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.

(@) 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]
(b)  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 104
(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]
(c) Another source of oxides of nitrogen is from car engines.
Explain how the oxides of nitrogen are formed in car engines.
........................................................................................................ [2]
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(d)

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(Il)
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 / dm3.
(i) Write a balanced chemical equation, including state symbols, for the above
reaction.
....................................................................................................... [2]
(i) Show that the cobalt(Il) carbonate is added in excess.
[3]
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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

heat
Fig. 5.1
The results are shown in Table 5.2.
Table 5.2
mixture observations
iron(lll) oxide + metal X reacts
lead(ll) 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]
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6 Fig. 6.1 shows how the ions present in solution A are separated.

(a)

(b)

Solution A contains
Ag*, Cu*, Zn*, Fe™

Add hydrochlonc acid

and filter

o

Add excess sodium
residue hydroxide to filtrate
and filter
Precipitate B
residue filtrate
¥ ¥
Mixture of precipitate C Colourless solution

and precipitate D

Add excess agueous
ammonia and filter
L 4

¥ L

Precipitate E Solution F

Fig. 6.1

(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]
Suggest the identity of substances B and C.

B

o [2]
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(c) Describe the movement and arrangement of particles in precipitate E which has
been dried.

7 Fig. 7.1 shows a molecule of cyclohexane, CeH12, which is a cycloalkane and a saturated
hydrocarbon. Cycloalkanes react in a similar way to alkanes.

(@) (i) Define the term saturated.

........................................................................................................ [1]
(ii) 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]
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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.
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(ii) If the first experiment is repeated using ethanoic acid, CH3COOH, 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.
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In the laboratory, scientists are always doing research and conducting experiments to make
useful products for mankind.

(@) One such useful product is phosphine, PH3, 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]
(i) 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]
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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]
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(iii) An air bag consists of 130 g of sodium azide. When the sodium azide
decomposed, 60 dm?3 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
ith liquid
:zlaraf;iqnm Catalyst
Heat Heat
Water
Fig. 10.2
Liquid paraffin contains alkanes. The most abundant alkane has a chemical
formula of C20Ha2.
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(Il) hydroxide green
iron(l1l) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
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Prelim Exam 2018
4E/5N Sc(Chem)
Marking Scheme

Section A [1 mark each; 20 marks total]

Section B [45 marks total]

1 2 3 4 5 6 7 8 9 10
B D C D B A B A B D
11 12 13
D A B

[1]

1 |[(@) |C [1
(b) | B [1]
(c) B[]
It has only one type of at/m,_[\ [2]
(d) |A (1]
A~ =) @)
2 (@ |() It has the be{\_pténs @\e&ﬁ:éns 15 each.

(||) IIh he a n ) / same proton number /

[1]

/same proton number / same atomic

@a@rons / different nucleon number / different mass

[2]

(b)

(i) 28§w/285 [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]

www.KiasuExamPaper.com
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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]

[2]

(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)

N\

[2]

(a)

Step 2 Filter to remove excess‘\cokalt(ll) carhonate; [1]
Step 3 Heat the filtrate fill’satufation;

Step 4 Cool to

remove impurities and

[3]

(b)

(i) C 3 S\Xé Cl(a oé@(’q )+ CO2 (g) + H20 (1)
State s [1] d chemical equation [1]

[2]

* (40/1000) = 0.08 mol [1]

HCl
2
0.08 [1]

Mass of CoCO3 = mol * molar mass = 0.04 * (59+12+48)
=0.04*119=476g [1]

4.76 g of CoCOs needed but 5.95 g was used. Hence, CoCOs

was in excess.

[3]

www.KiasuExamPaper.com
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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]
(@) | (i) Nitrate [1]
All nitrates are soluble. [1] or
Sulfate [1] //
All Ag*, Cu?*, Zn?* and Fe3* sulfat%gsﬁw ;( [2]
(ii) Add sodium hydroxide '
Gas produced turn
Add barium nitrate~ barium chlorid
A whlte(p{empl t [1]
(b) hleride / AgCl | CZ'>
/\ per( de / C@ on(ll) hydroxide / Fe(OH)2 [1] [2]

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

[2]

(a) &{ﬁi@? Wcarbon carbon single bonds [1
(||) Con\ﬁaws/only carbon and hydrogen atoms [1]

(b) | CeéH12 + 902 — 6CO2 + 6H20 [1

(c) |HCI(1) (2]
CsH11Cl (1)

www.KiasuExamPaper.com
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Section C (20 marks)

8

(@)

(i) zinc displaces copper / zinc more reactive than copper; [1]
Zn + CuClz2 — 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 j :
concentration of hydrogen ions; [1]; ’I'

[3]

(b)

<
graph 3 is below graph 1 and enwe S volume as g 11
H e
3 marks from any 3 différehces | é@a’eﬁo&’ eg&

* more bubbles

p ithiu t explode;

K
K s / ball {F ium does not melt/ does not go into ball [3]
Products: hydroxide [0.5]

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

[5]

www.KiasuExamPaper.com
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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 theny

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

[3]

(ii)

[1] for P, [1] for H

[2]

(b)

rogen 6r(hydrogenation [1]

in the presenc ickel catalyst at 60 °C (allow 50-200 °C) [1]
anse v éh/) ils are unsaturated or have carbon-carbon double
bon@ oils are hardened) to make them solid at room
ur

tempe to make them useful as spreads/spreadable [1]

[3]
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10

(@)

[2]

[1] for 3 pairs of(bonds, [1] fo

[2]

\Cs Veto

> =3 *24 =72dm?3

(iii) Mole of NaNs—= aijs molar-mass

3 [0.5]

ol x24
[1]

_~ 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 - C12H26 + 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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Prelim Ex
4E/5N Sc(

am 2018
Chem)

Marking Scheme

Section B

[45 marks total]

1 | (a)

C

[1]

rker’'s Comments

(b)

B

[1]

(c)

B[]
It has only one type of atom. [1] <\ 4

(d)

A AL\

]
[1”

(i) It has the same number o ns\a
electrons; 15 each.

1A

\Vj

20

(i) All have the same number of pr s 5+

same proton nuWe atomic number C
N o\

(iii) samenumbern of\proton B}Lsam/epro@

n

[2]

(b)

becau Graup 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 / ca
penetrate soil to neutralize acid deeperdo n.w

(c)

.
The high temperatures of the car engines causes[1]
nitrogen in the air to react with oxygen,in the air
producing oxides of nitrggen. [1]

[2]

(d)

> irritates the eyes
difficulties [1]

> high lev ISY?
7 ronchiti

[2]

—_—
/ Q
~

—

tep 2 ?%é\ﬁmove e

H irate\ilNsaturation; [1]

[3]
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(b)

(i) CoCOs(s)+ 2HCI (aq) — CoClz2 (aq) + CO2(g)
+ H20 (1)

State symbols [1]; balanced chemical equation

[1]

[2]

(ii) no of moles of HCI = cv = 2 * (40/1000) = 0.08
mol [1]

Mole ratio CoCOs3 : HCI
Fm egn 1
Fm data 0.04

[3]

(a)

[1]

K .

no~t.will notyr ct an

ore: zinc |[s] }/ﬁv ifon is unreactive

[1]

(c)

@ r SO|Id are formed. [1]

[2]

(d)

Iron is ced [1]

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

[2]
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(i) Nitrate [1]
All nitrates are soluble. [1] or
Sulfate [1]

All Ag*, Cu?*, Zn?* and Fe3* sulfates are soluble.

[1]

(ii) Add sodium hydroxide, aluminium foil and
[0.5]

[0.5] or

Add barium nitrate / batiu
A white precip"@ee :

(b)

B: silver chlori

er(II

[2]

ep rt|
e vibrate at
y re\closely

[2]

()\}Maﬁﬁ-c{r@\&bon carbon single bon-ds

[1]

Cm\i\gh@carbon and hydrogen atoms

[1]

Coflh2 ¥ 90 6CO2 + 6H20

[1]

,\</7 H
>5

~HC

11CI (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]

decreased rate; [1]

ethanoic is a weak(er

dissociated /

[5]
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(b)

3 marks from any 3 differences in observations e.g.
* more bubbles with K;

« it /K moves faster (on water surface);

* Li does not catch fire/K catches fire/K bursts into
flame;

« it /K fizzes more than Li;
« it /K disappears rapidly;
* K explodes / lithium doe

S

[3]
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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 them. [1] /

Phosphine does not conduct electricity in any
state [1]
It has no mobile ions [1]or mobi

(ii)

[1] for P, [1] for

[2]
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(b)

react with hydrogen or hydrogenation [1]
in the presence of a nickel catalyst at 60 °C (allow
50-200 °C) [1]

because vegetable oils are unsaturated or have
carbon-carbon double bonds (vegetable oils ar
hardened) to make them solid at room tempera
or to make them useful as spreads/spreada

10

(a)

2
NG /:ﬁ,\

3N=2 [1]
NaN3 : N2

2 3

2 : 3 [0.5]

@ Vol of N2 = mol x 24

=3 *24 =72dm?® [1]

It was not efficient as only 60 dm3 of N2
was produced. [0.5]

3]
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(b)

Cracking [1]

Big alkane > smaller alkanes + smaller alkene (+
hydrogen)

C20H42 > C12H26 + CsH1s (any appropriate
balanced equation) [1]

It undergoes cracking to produce small(e f‘
molecules / alkanes hydrocarbgons and alkenes o
a named alkene \)\ 1

3]
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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?

% 30
5 ——{ 25
-
T T T
— 20
§\_ 15
A 5272 mm
B 572 mm
C 7.22mm
D 7.72 mm

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

distance / m
A

time /s

»
»

10

An object at rest.

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/s2.

oo w>»

3 Which of the following consist of only vector quantities?

mass, distance, time

friction, velocity, electromotive force
tension, speed, energy

weight, displacement, electrostatic force

oo w>»

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

The particle will

A continue to move at 5 m/s in a straight line.
B increase its speed gradually.

C slow down gradually and stop.

D stop immediately.

Apply past knowledge to new situations
www.KiasuExamPaper.com
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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
Cc 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?

OO w>»

Apply past knowledge to new situations
www.KiasuExamPaper.com

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

ANNANENEEANANRNARNARNAN

8 A pendulum with length of 1.0 m is displaced to position A and released as shown.

05m

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

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

OO wm>»

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.

OO W >

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

10 A beaker of water is heated at the bottom to form a convection current in the water.

11

An explanation on how convection occurs contains four statements.

Density of expanded water decreases.
Warm water that is less dense rises and cold water moves in to replace it.

Water at the bottom gains heat and becomes warmer.

A WO N -

Water expands.

What is the correct order of these four statements?

3315254
3>2>4>1
334>1>2
354>2>1

OO w>»

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

plastic lid _
—Ni "/1 ‘\~\
transparent water
white colour _—— level marking
body -
el

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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14

15

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°

OO 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

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?

checking welds
intruder alarm
sterilizing equipment
treatment of cancer

oo w>»

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

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

o— Pe e

® 6 © @ o 6

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

OO W >

Apply past knowledge to new situations
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20

21

22

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

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

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
12— Q1

l \ current entering

into paper
c

Which of the following is a compound?

fluorine
lithium
petroleum
sugar

OO m>»

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

et
5 St

concentrated sulfuric acid

ammonia
carbon dioxide
hydrogen
oxygen

oo w>»

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

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
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

A~ e~
'
L

re® @

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 m>»

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

25 The diagram shows the arrangement of electrons in the outer shells of the atoms in the
compound YZs.

key
O electrons of Y atom

X 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?

(OLy
F_
Na*
Mg?

oo w>»

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 RbCI 70°C insoluble
B RbCI 700°C soluble
C 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 (Il) oxide

OO w>»

10
Apply past knowledge to new situations
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2018 / Preliminary Examinations / 4E & 5N(A) / Science (Physics) 5076 / Paper 1

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 (Il) sulfate
zinc chloride
zinc sulfate

oo w>»

31 Magnesium reacts with hydrochloric acid.
Mg (s) + 2HCI (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?

1dm3
6 dm3
12 dm3
24 dm3

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.

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

OO w>»

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

carbon dioxide 20%
nitrogen 40%
oxygen 30%

noble gases 10%

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
until no further change in volume took place.

moist iron filings

sample of
atmosphere from ™
planet

7

graduated tube

water

What volume of the sample would remain?

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

34 Which process is endothermic?

The formation of a hydrogen-chlorine bond.

The formation of rust.

The formation of water from ice.

The formation of water molecule from oxygen and hydrogen atoms.

oo w>»

12
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- 2ep
volume of
carbon 504 graph Z
dioxide/cm?®
0 b

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 CgH04 + 20, —» 8C + 8H20

B CsH104 + 50, —» 8CO + 8H,0

C CgH104 + 100, —» 8CO, + 8H,0

D CgH104 + 80, —» 4CO; +4CO + 8H20

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?

e
\ﬁ/ \OH
H/C\C//'O

SOH

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

oo w>»

- End of Paper 1 -

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(ll) hydroxide white
zinc hydroxide white

Apply past knowledge to new situations
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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.

vims™

&

25

20

15 /
" \

0 10 20 30 40 50 60

Fig 1.1
(a) Calculate, for the first 10 seconds,
(i) the acceleration of the car,

acceleration = ......oveveiiiiiiiiiiiiieeas 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 = ...ccoieiiiiiiiiiens 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 covvviiiviiiiieiienee N
resultant force = .....ovviiiiiiiiiiiinne 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

o | |

0.30m 1.30 m

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 = ........ccocvievnenennn. N [2]

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

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

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

force on pivot = coeiviiiiiieceee e, 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
A
C
0.60 m 4
0.40 m
B
| 4

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 = ......cooveiieviiivieirnnens 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.

Temperatu re/’C

70

50

307

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 1.507?

........................................................................................................................................... [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 = ...coviiiiiiiiiea, ° 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.

Y

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
A / \
HINN:
\/
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]

(i) 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)
/// e \ O_hlgh
LZ77TTTUUNN voltage
metal grid/ T T T / T T ’l‘ 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.

CUITENE = 1 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?3 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.

0.20m oil

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

D72 =Y T < S

(2]
(b) Calculate the weight of the oil.
weight = ..o, [1]
(c) Calculate the density of the oil in SI unit.
density = .o, [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.

PreSSUre = ..uvivierieennennrnnrnnns 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 T
20 A\
10
7 i T AR 5 P AEEEER R N 5 i ..;
0 20 40 60 80 100 120 140 160 180 horizontal

distance / cm

Fig. 10.1

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

amplitude = ..o [1]
(ii) Calculate the frequency of the wave.
frequency = ..ooiiiiiii s [2]
(iii) Calculate the speed of the wave.
speed = ..o [2]
14

Apply past knowledge to new situations
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(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.

...................................................................................................................................... [1]
(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.
time taken = ..oovoriiiiii e 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
I
_
X
1000 R

...................................................................................................................................... [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 =
-——
0.06 o
<€
< 0.05 ¥
E 0.04 //
£ 0.03 7
© 0.021—
0.01 A
0.00
0 1 2 3 4 5 6
potential difference / V
Fig. 11.2
Determine
(ii) the current in the lamp, I..
L= [1]
(iii) the current in the 100 Q resistor, Ir.
IR = e [2]
(iv) the current in component X.
current through X = ..o [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.

remote
switch

Q S |- plastic
TJ -1 casing

strik
plat IIN
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
4V.
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
(a) (i) acceleration,a=——"=—""— [1 for working]
t 10
=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=45stot =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]

[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]
Apply past knowledge to new situations 18
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3 (a) Using Principle of Moments,

(i) Wx0.30m=450Nx1.30 m [1 for working]
_ 450x1,30

0.30
=1950 N [1 for ans]

W

(i) UsingW =mg
w
g
1950

10

m

=195 kq [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 =7%(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:

0 prevents convection current from forming.

0 reducing evaporation from the water surface,

o0 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°

(b) (i) Refractive index, n=——=—;
sinr sin40°

=1.50 (shown) [1 for working]

(i) n=

sinc
1.50 = 1 fi ki
sinc [1 for working]
. 1
= —1
c=sh (1.50)
=418° [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]

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

object

\ N
X ‘ PI\\ 2 image

(i) 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)
=4.0N [1 for working, ans & unit]
Using d " m 0.400 19 i
c) Using density = —=—"— or workin
(c) "9 W V 0.00046 [ working]
= 870 kg/m? [1 for ans & unit]
_ F 4.0 :
(d) Using P = X = W [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 liquid 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=0.40 x 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
\
— R R R 1 1 R Q
air
Fig. 10.1

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

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

L 2 X distance /2 x50 ,
(iv) Time = speed = ( 320 ) [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 . = 0.060 A [1 for ans & unit]
(iii) Using V = IR
te = & =22 1 ki
current lr = R - 100 [1 for working]
=0.040 A [1 for ans & unit]

(iv)currentIx =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 strong attractive force will overcome the force of the spring and cause the

lock to be unlocked. [1
(ii) At 4V, 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
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2018 Prelim/Sec4ES5N/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.

........................................................................................................... [11
(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

(@) 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.

........................................................................................................... [1
(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, Ar: H, 1; N, 14; O, 16]
relative molecularmass = ..., [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:
MgCO3s; + 2HNOs; > Mg(NO3), + H,O + CO»

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

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

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

Volume of carbon dioxide = ...........ccooiiiiiiiinn. [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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Fig. 5.1 shows the properties of some elements in Group VII.

2018 Prelim/Sec4ES5N/Science (Chemistry) 5076 P3

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
turns brown

colourless solution
turns brown

reaction with cold
aqueous sodium
hydroxide

reacts quickly and
less vigorously to
form a colourless
solution

reacts rapidly and
vigorously to form
a colourless
solution

reacts slowly to
form a colourless
solution

Fig. 5.1

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

............................................................................................................ [1
(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 I, 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 (Il) carbonate Sulfuric acid
[l Lead (ll) 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 Il

Experiment |

B
He-

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) Inexperiments | and Ill, would ethanoic acid react faster than nitric acid?
Explain your answer in terms of hydrogen ions in the acids.

(i) Lead (ll) 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 lIl. [1]

Apply past knowledge to new situations 7
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(c) Briefly outline how a pure and dry sample of lead (lI) 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/Sec4ES5N/Science (Chemistry) 5076 P3

was carried out on mixture Z as shown below.

Mixture Z

add excess
dilute nitric acid

B

Gas A

add silver nitrate

solution

add excess sodium
hydroxide solution

limewater white
precipitate
white
precipitate
Gas B

pungent smell, turns damp

A 4

dirty green
precipitate

brown
precipitate

exposed to air
4

A 4

red litmus paper blue

(a) ldentify 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
saltv.

Give the names of salts X and .

K e e
20 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, ** Cl and *’ Cl.
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 .n(.)t 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 (a) 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_
N
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
QaIC|um 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
luti [uti N
Cobalt (1) . solution Green so utlgn 0 _ _
: Pink and grey and grey solid | reaction No reaction
nitrate .
solid
Colourless Pink .
) solution
solution
Copper(ll) and 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/Sec4ES5N/Science (Chemistry) 5076 P3

Y + X(NOs)z -> X + Y(NOs)z

(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.

H CH;, H CHy H CH,

——C—C—— C—C——C—C——

H C—OH C=—/O0H C=—70

[
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(Il) hydroxide green
iron(lll) 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 NHs 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 upwargg¥y A

23 C | Melting point of substance is to be <-150°C and boiling . 0

24 C | Different substances have different solubility in d|

o5 Y — from Group VI because it has 6 vale ce# tr
Z — from Group VIl because it gas 7 valence elé€
Hydroxide ion = OH-

26 B There are 8 protons in oxygertang 1 protoh,in ydrogen atom prot
F-ion has 9 protons ach rine atom has 9 protons, it take electron to
form a fluoride ion, n mbens hot affécfed thus remainsitheé same).

27 B Rubidium chloride \“and-el/mn s RbCI.

Group | p}e‘telks have eltlng pomt and a I in water.
Acidic o oxi zde) nd ZnO) can react with NaOH

28 D
which is b se:

29 is oI| re a neutralisation reaction.

M 0 ble met d S = acid (solution)

BaCE}(\iz\aTte preci \iei S(jz-z‘/ present
White prec e sol cess aq NHs = Zn?* jon present

“Molar mass = 6g + 24 = 0.250 mol

31 I pro 2
Volume of oles x molar volume
A = 0.250 mol x 24 dm® =6 dm®
(Fe? > 2Fe + 3CO:
32 D is NOT (B) because LIME is used to remove acidic impurities, not
li one. LIME is produced of heat limestone.
CaCO3 » CaO + CO:2
CaO + SiO2 - CaSiOs
33 D | 30% of Oz 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) Hz2 combust in O2 to form H20 = exothermic
Na atom (2.8.1) loses 1 electron to form Na* ion (2.8).
35 D RO
Loss of electrons = oxidation
36 B | "2 volume of CO:2 produced , thus %2 mass of limiting reactant (MgCOs) 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 Tm
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 2 // 1m
2b. No. o 0 mark
The purity of the liquid is determine ailing point.
OR

3a.

3b.

4ai.

4aii.

The universal indicator
a neutral pH (pH 7).

t the liqui S

either 1m
1m
im
Al idm nitrate’and water im
Endoth C. 1m
When ammonium salts react with water, the reaction take in / absorb
energy from surrounding, causing surrounding temperature to drop /
decrease. 1m
Mr of HNO3 =1 + 14 + 3(16) = 63 1m
Concentration of HNOs = concentration in g/mol + molar mass
=126 g/mol + 63
= 2.00 mol/dm?2 1m
2
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4bi.

4bii.

4c.

5a.

5b.

5ci.

5cii.

6a.

6bi.

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

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

Mass of MgCOs = no of moles x molar mass 1m
=0.500 mol x [24 +12 + 3(16)] ecfif 15t 1m
=42¢ wrong

overall -1 if any answer not in 3sf

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? im
Concentration = no of moles + volume
=1.0 mol + 2dm?
= 0.500 mol/dms2 1m
Pale yellow / yellowish-green gas m

X could be bromine since it is a liquid.

sodium hydroxide.

It is more reactive than iodine since it is able to displace iodine. 1m
But it is less reactive than Y since it reacts less vigorx
4 /

All of them have seven valence elg g m
2NaOH + X2 > NaX + N ) 1m
No. Lead (ll) sulfate pr theﬁmass of lead 1m
(I1) sulfate left.

acid. m
compared to nitric acid. im

slower)

Experiment ||

Experiment Il|
xperiment |
= 1m
T

3
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6cC. (1) Add excess lead (Il) carbonate to nitric acid.
(2) Filter to remove excess lead (Il) 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

7a. 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.
‘e //

<

7b. 2C3Hs + 902 — 6CO2 + 6H20
2C3Hsg + 1002 — 6CO2 + 8H20
2C3He + 602 — 6CO + 6H20
2C3Hg + 702 — 6CO + 8H20
CsHe + H2 = CsHs

/> “Reasons ) |

gréerf precipitate Wad
i ide ned t&
)

(o2

mor@duce 2R Sodilim

Bydr e S

| Carbon.ei er adding

nitric a{mj

¥ \/) Wte formed after adding
SVB fie

8a. lons Formula

1 Fe2*

D

ed which is insoluble in excess aqueous

Y = ammenium carbonate

Explanation:

Possible answers are
(a) iron (ll) chloride and ammonium carbonate
(b) iron (Il) carbonate and ammonium chloride

However, iron (1) carbonate is an insoluble salt (both X and Y dissolve).

Also, no reaction when aq NHs added to Y so Y is an ammonium salt.
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each formula
+ reason 1m

total 4m
Tm
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Paper 3 Section B : 3 Questions choose 2 (20 marks)

9a.

9bi.

9bii.

9biii.

10cii.

Both have 17 protons. 1m

They have different number of neutron / atomic mass. 1m

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

7€l has 20 neutrons/mass number of 37. Tm
Strontium chloride conducts in molten state but not in solid state. no marks
The ions (Sr?* and CI') 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. 1m
Each calcium atom transfers two valence electrons to 2 chlo

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

Weak intermolecular force between chlorin Ie'c@v QA m

little amount of energy to overco

im
1m
nium atoms thus they disrupt the
toms and prevent them from sliding. 1m
Tm
1m
m
1m
Tm
It is a reducing agent. no marks
Y is oxidised as the oxidation state of Y increases from 0in Y to +2 in
Y(NO3)2. 1m
Y reduces X(NOs3)2 by decreasing the oxidation state of X from +2 to 0
in X. im
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11ai.

11aii.

11bi.

11Dbii.

11biii.

11biv.

11bv.

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.

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

CeH1206—2 C2Hs50H + 2C0O2

H

H—C— C—OH

I
H

If it turns from purple to
If it remains purple, itis's

CaAFOORNd

Solvent

Q2 produced

<)

o)
|

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)
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Bukit Batok Secondary School
Sec 4 Express, 5 Normal (Academic)
Science (Chemistry)

PRELIMINARY EXAMINATIONS 2018
ANSWERS

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

1a.

1b.

2a.

2b.

4ai.

4aii.

4bi.

Nitrogen Tm

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 tempeg
when fuel is burned/combusted in vehicle engines

filtration //

No.

a neutral pH (pH 7).
OR

The universal indicator ca v g solytion is acidic or
alkaline, but cannoet show er is pure@ either 1m
1 sely packed. 1m

im
im
m
salts react with water, the reaction take in / absorb
energy from-Surrounding, causing surrounding temperature to drop /
decrease. im
Mr of HNO3 =1 + 14 + 3(16) = 63 Tm
Concentration of HNO3 = concentration in g/mol + molar mass
=126 g/mol + 63
= 2.00 mol/dm2 m
No of moles of HNO3 = concentration x volume
= 2.00 mol/dm3 x (500/1000) dm?
=1.00 mol im
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2 mol of HNOs reacts with 1 mol of MgCOs
1.00 mol of HNO3 reacts with 0.500 mol of MgCOs

Mass of MgCO3 = no of moles x molar mass m
=0.500 mol x [24 + 12 + 3(16)] ecf if 15t 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?

=12dm3 im
4c. Concentration = no of moles + volume
=1.0 mol + 2 dm?
= 0.500 mol/dmé2 im
5a. Pale yellow / yellowish-green gas
5b. X could be bromine since it is a liquid. / m
It is more reactive than iodine since it is able@sw; i // 1m
\.
But it is less reactive than Y since it réacts less vigarously With
sodium hydroxide. im
5ci. All of them have seven val 1m

5cii.

6a.

% % Tm
ble @ mass of lead Tm
'a rong acid. im

nit volume compared to nitric acid. im
reaction is slower)

6bi.

6bii.

Experiment ||
Experiment 11l

eriment |

> m
T

6¢C. (1) Add excess lead (Il) carbonate to nitric acid. m

(2) Filter to remove excess lead (Il) carbonate.
Obtain the filtrate, lead (Il) nitrate. (not necessary) m

(3) Heat lead (ll) nitrate solution till saturation.
Leave to cool for crystals to form. m

(4) Filter out the crystals.

Pat dry between filter papers 1m

www.KiasuExamPaper.com
324



7a. 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) to
produce propane.

7b. 2C3He + 902 — 6CO2 + 6H20
2C3Hg + 1002 — 6CO2 + 8H20
2C3Hs + 602 — 6CO + 6H20
2C3Hg + 702 — 6CO + 8H20
CsHe + H2 = C3Hs

8a. lons | Formula Reasons
green precipitate formed after adding
1 Fe2* sodium hydroxide which turned brown
over time
ammonia gas produced when sodi
2 NHf

hydroxide is added
3 o2~ carbon dioxide producew d@'

nitric acid
4 cr white /%}e/ﬂ% W?ﬁ
silvermitrate

8b. Dirty green precipi
ammonia.

ate form isins Iuble |n ueous

vheR expos Q
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eaChfformula
+ reason 1m

total 4m
1m
bonus 1m

1m
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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. 1m

33 Cl has 18 neutrons/ mass number of 35.

37Cl has 20 neutrons/mass number of 37. Tm
Strontium chloride conducts in molten state but not in solid state. no marks
The ions (Sr?* and CI') 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. /
'0

@ .

s they disrupt the

vent them from sliding. 1m

1m

1m

1m

: im

Y(NOs)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(NO3)2. 1m
Y reduces X(NOs)2 by decreasing the oxidation state of X from +2 to 0

in X. im
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11ai.

11aii. At high temperature and pressure (and in the presénce

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

11bi.

11bii.

2 | gstances.
alodrless; it is substance is ethanol.

\dd suitable metal / metal carbonate

Sbstance 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)

11biv. When the mixture is heated, the yeast denatures and stops the reaction.

11bv. Solvent in 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)
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EE™E Geylang Methodist School (Secondary)
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5076/01
SCIENCE (PHYSICS/CHEMISTRY)
Paper 1 Multiple Choice Sec 4 Express
Sec 5 Normal (A)
Additional materials: Optical Answer Sheet 1 hour
Setter : 24 August 2018
Mr Iskander

READ THESE INSTRUCTIONS FIRST

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

Write your name, index number and class on the Optical Answer Sheet in the spaces
provided.

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

Read the instructions on the Optical Answer Sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong
answer.

Any rough working should be done in this booklet.

Gravitational field strength is assumed to be 10 N/kg unless otherwise specified.

A copy of the Periodic Table is printed on page

This document consists of printed pages.

[Turn over

www.KiasuExamPaper.com
329



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?

| : U \/
J L
1 2 3 4 5
A 1,2and 4 B 1,4and 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‘)OO

P & o0

argon and hydrogen chloride
argon and nitrogen

hydrogen and nitrogen
hydrogen chloride and nitrogen

ooOw>»
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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

o c _ A
j L cold water in a
¥ [}
i)
¢ D

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

2 (g) = 12 (s)

CO2 (s) - CO2 (g)
H20 (1) > H20 (s)
N2 (g) — N2 (1)

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?
141

A 30GM
B 11Gm
¢ Iliom
D fiem

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.

ooOw>

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
A 31 does not conduct
B 39 conducts
C 650 conducts
D 755 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?

A Itforms a nitrate, Cs(NOs3)z.

B It forms an insoluble hydroxide.

C It has a density greater than potassium.

D It reacts slowly with water at room temperature.

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

A It forms a basic oxide.

B Itis a good conductor of electricity.

C Itforms a covalent compound of formula NaAt.

D Itis displaced by chlorine from aqueous potassium astatide.

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 05dm? B 1.0dm3
C 15dmd D 20dm?d
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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 —

=

—-
e

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.

aqueous
sodium
solution X hydroxide blue
"| precipitate
acidified aqueous heat
silver nitrate
A 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

ooOow>»
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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

experiment 2
gas

» 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.

OO w>

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.

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

Which reaction describes the following equation?

CisHs2 = CioH22 + CsHs + C2oHs

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(VIl) 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/EQY2018/3E

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.

H
C|N F
Si|P| S |Cl
Ti Fe Cu|Zn As Br

(@) Answereach 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 an ion 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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2

Fig. 2.1 shows some reactions of copper(ll) nitrate, Cu(NO3)2.

3 GMS(S)/Sci(Chem)/P3/EQY2018/3E

) colourless gas B
black solid brown gas that relights a

A NO2 glowing splint

(a)

A

A

heat strongly

blue crystals
Cu(NO:3)2 (s)

l dissolve in water

blue solution reagentX || green precipitate
Cu(NO:3)2 (aq) CuCOs3(s)
warm with NaOH(aq)
and Al(s)
A
pungent gas C .
that turns damp :;%ri]tilt)alnl’::D
red litmus blue precip
Fig. 2.1
Identify the substances A — D.
A
B
C
D
[4]
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4 GMS(S)/Sci(Chem)/P3/EQY2018/3E

(b) Copper(ll) nitrate solution reacts with reagent X to form copper(ll)
carbonate.

(i) Suggest the name of reagent X.

(i)  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/EQY2018/3E

Titanium, Ti, is a metal used in the aerospace industry. It exists naturally as
titanium-iron oxide, FeTiOs, in a mineral called ilmenite. 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 = ....................oial. 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 =
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6 GMS(S)/Sci(Chem)/P3/EQY2018/3E

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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(a)

(b)

7 GMS(S)/Sci(Chem)/P3/EQY2018/3E

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.

(ii)  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/EQY2018/3E

The structures of five organic compounds are shown below.

(a)

(b)

A B C
[ ) [T
T I T
H H H H H H

D B

H H 0

| L/

H—C—H H—C—C
| X
H H O—H

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]
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/EQY2018/3E

(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
=—C H H
H—C< \C—(|3= I —C//
\C_ 7 \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
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10 GMS(S)/Sci(Chem)/P3/EQY2018/3E

(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.

9 ®
®
®
9
9

@ &

e
pigments A B C D E
from balsam

flowers
Fig. 7.1

(i) Which of the pigments are present in balsam flowers?

(i) Draw the apparatus that could be used to produce this
chromatogram.

[2]
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11 GMS(S)/Sci(Chem)/P3/EQY2018/3E

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 (I) = O2 (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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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 B A C

11 12 13 14
D B B A

Paper 3 Section A

Question Marking Point

1 |(@)| () |Fe

(i) | CI

(iii) | zn

(iv) |Hor N

(v) |S

(b) Positio(t:mf\x: G

(b) “(i)“‘ﬁemﬁmu é\bé te e.g. 1
sodm / potassium carbonate

(i) g) + Na2COs (ag) = CuCOs (s) + 2 NaNOs (aq) 2
I 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 MgClz = 250 x 2 = 500 moles

1

Mass of MgClz = 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 {g
another.

(b)

Advantage:

¢ Conserves finite resource
Reduces use of landfill.
Less problems caused from
Materials use -biodegr d bIe
Less expe cing/from raw matetials.

Dlsadvantage &
 Difficu hlgh cost to arate hie. rials.
e Not am ials_can be

Any 1

AN

NN \//\> (o,\\\\? Total:

(a)

Ni=a

Trﬁy\gll I\ake 2 valg\&é/éle(c%é_ﬁsy

EThey\skll\pMe Wull valence shell.

(b)

Zis

Hﬁori c\%r boiling/melting point than astatine/Z.

R a gas at room temperature but astatine/Z
s i room temperature.
iné is greenish yellow in colour but astatine/Z is

in colour.
° hlorine is more reactive than astatine/Z.

Any 2

(b)

(ii)

Cl2 + 2 NaZ > Z2 + 2 NaCl

Total:

(a)

A and D

(ii)

E

(iif)

B

= AN
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3 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA

Question Marking Point Marks
(b) | (i) 1
H H
|
H— (IS.—(ID—O—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)
7 | (a) | (i) | Compound consists of at least one C=C bond

(ii)

bromine water.

Reddish brown aqueou{s\bromiﬁg\dgcolﬁm' es.

(b)

(i)

A and C (both mustbe correct) \
)y

N\ 2
Nt /. %
> |~ starting
----;(«---x---x---x--—-? line
A,
1
V Total: 6
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4 GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA

Section B
Question Marking Point Marks
8 | (a) Volume of oxygen = 48/2 = 24 cm3 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

=i s,
("l J"’o-Ol‘ % ‘.\

a“-g-w‘“\

(c)

Fl o\nwe\g icovali U?
It ha termolt ar forces of attraction

q@requweﬁ%ﬁ%ﬂ\a}nount of energy to overcome/
hasTow

oint hence itis a gas at r.t.p.
(170~

<L /Qs

I ﬁ’;ﬂy}ﬁde is an ionic compound.
s strong 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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5  GMS(S)/Sci(Chem)/P3/Prelim/2018/4E/5NA

Question

Marking Point

Marks

9

(a)

X is more reactive than iron, which is more reactive tha
copper.

Hence X is more reactive than copper.

(b)

No. Aluminium reacts with oxygen to form a [aye

aluminium oxide /‘

which is unreactive and hence
from reacting with water.

(c)

Coke burns in air to for&éqrboné\ﬂde

Carbon dioxide re it W to form car
monoxide.

Carbo noxi acts with iron( II to form iron and
carbon dlggde\

esto e\d@ es to Ba? um oxide and carbon
d xide. 9,

L Cal}% | e re h séﬁi (silicon dioxide) to form
~calci Icat ag.

actlon

Any 1

Total:

10

www.KiasuExamPaper.com
355
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Question

Marking Point

Marks

10

(a)

(i)

NG,

P —— H
rubber ) 0
bung |

mps and place in a
conical flask.

Add 50cm? ydroc¢hloric acid into the

o ropria 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

(ii)

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

(iii)

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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