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1. Substance X can be condensed using a water-cooled condenser.

What is the melting point and boiling point of this substance?

melting point/ "C boiling point/ 'C
A —78 -33
B -94 105
C -119 -1
D -130 36

2. Which apparatus is the most suitable to measure exactly 21.50 cm? of a solution?

A Dbeaker B gas syringe

C burette D measuring cylinder

3.  Which statement is likely to be a pure compound?

a colourless liquid which boils over a range of temperatures from 27°C to 40°C

A
B a grey substance which can be separated using a magnet
C green crystals which melt at 80°C

D

a suspension which leaves a residue during filtration
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4.

The following apparatus was used to separate a mixture of three miscible liquids,
P, Q and R. The boiling points of the three liquids are 80°C, 53°C and 108°C
respectively.

thermometer

/J water out

water in 0

distillate

heat

Which graph correctly indicates the thermometer reading when the mixture is heated
from room temperature to 80°C?

temperature/°C temperature/°C
A B
» time/min » time/min
temperature/°C temperature/°C
A ¥
Cc \ D /
» time/min » time/min
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5. Anisotope of element X has a nucleon number of 40 and 19 protons. What is

element X?
A argon B cobalt
C calcium D potassium

6. A particle consists of two electrons, three protons and four neutrons. Which
statements are true?

(i) It has a charge of +1.
(ii) It has a nucleon number of four.

(i) It has a proton number of three.

A (i) and (ii) only B (i) and (iii) only
C (ii) and (iii) only D (i), (ii) and (iii) only

The diagram below represents one molecule of a compound.

Key:
o = an atom of P

. = an atom of Q

@ = an atom of R

Use the above diagram to answer questions 7 and 8.
7. What is the formula of the compound?

A PQ3PQ2RPQs B QsP9R
C QP3QP2RQPs3 D QsPeRs3

5105/5107/4ANA/PRELIM/18



8. What is the relative molecular mass of the compound given the new key as shown

below?
Key:
) =an atom of hydrogen
. = an atom of carbon
@ = an atom of oxygen
A 60 B 61
C 90 D 126

9. What is the ionic equation of the chemical reaction between sodium hydroxide and
hydrochloric acid?

H* (aq) + OH (aq) — H20 (1)

NaOH (aq) + HCI (aq) — NaCl (aq) + H20 (I)
Na* (aq) + OH (aq) — NaOH (aq)

H* (aq) + CI-(aq) — H20 (I)

OO0 W >

10. Magnesium reacts with dilute nitric acid to form a salt and hydrogen gas. The
chemical equation is shown below.

Mg + 2HNO3 — Mg(NO3)2 + H2

What is the mass of magnesium nitrate formed with 96 g of magnesium metal?

A 24g B 148¢
C 444g D 592g
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11. Which oxide reacts with both an acid and a base to form a salt?

A aluminium oxide B calcium oxide

C sulfur dioxide D nitrogen monoxide

12. An excess of sodium hydroxide solution is added to an aqueous solution of salt X and
the mixture is boiled. Ammonia gas is given off. What is salt X?

A ammonium chloride B sodium sulfate

C calcium nitrate D magnesium carbonate

13. The diagram below shows an outline of the Periodic Table.

\"

Which two elements have similar chemical properties?

A Xand W B Vand X
C YandZ D WandY
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14.

15.

16.

When sodium reacts with water, a solution and a gas are produced.

sodium

The solution is tested with litmus papers and the gas is tested with a splint. What are

the expected observations?

litmus paper splint
A blue to red glowing splint relights
B blue to red lighted splint “pops”
C red to blue glowing splint relights
D red to blue lighted splint “pops”

Which is the correct statement for both chlorine and iodine?

They are diatomic molecules.
They are gases at room temperature and

They are colourless liquids.

o B RN ve B

There are very soluble in water.

Which is the main constituent of natural gas?

pressure.

A oxygen B ethane
C methane D nitrogen
5105/5107/ANA/PRELIM/18
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17.

18.

Carbon monoxide is a pollutant emitted from car exhausts. Which property makes it
harmful to humans?

It has no colour, taste or smell.
It irritates the eyes.

It forms a stable compound with blood.

(o BN RN ve B

It combines with haemoglobin in the blood.

An apparatus is used to measure the percentage of oxygen in air. Phosphorus reacts
with oxygen in the air to form phosphorus(V) oxide.

£
- &——— phosphorus
a graduated -
tube containing z
200 cm?3 of air 3 3 r
E
-—— :— N
S
water T = = — == d
e = — — -

The initial volume of air in the tube is 200 cm3. What is the volume of gas remaining in
the apparatus after the reaction?

A 42cm? B 100cm3
C 158 cm3 D 200cm3

5105/5107/4ANA/PRELIM/18



19. Which list shows a homologous series?

name formula
ethane C2Hs
propane CsHs
butane CaH1o
name formula
lithium Li
sodium Na
potassium K

B
name formula
ethane C2Hs
propene CsHs
butene CaHs
D
name formula
water H20
ice H20
steam H20

20. A student investigated the reaction of vegetable oils with hydrogen.

100 cm? of hydrogen was bubbled through 1 g samples of four different vegetable oils.
The volume of hydrogen remaining after each experiment was recorded.

vegetable oil

volume of hydrogen remaining/ cm?3

P

Q
R
S

Which vegetable oil(s) is / are unsaturated?

A P,QandRonly
C Q,RandSonly

- End of Paper 3 -
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Section A [14 marks]
Answer all the questions in the spaces provided.

1 The diagram shows the results of an experiment to separate and identify the
colours present in two paints, A and B.

Substances C, D, E and F are single colours.

(a)

(b)

__-solvent front
¢ o
¢ [
¢ O
O 0 ® N
__-origin
A B c D E =

State one difference and one similarity between paints A and B.

DI EerENCE: .. e
SIMIlANI Y L
.................................................................................................. [2]
Which coloured substances are present in paint A?
.................................................................................................. [1]
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2 The diagrams below show elements, compounds and mixtures.

A

2
%o

®

ahmm?

D

O9 o

%
..'o

%

r
g0

g
|

PO

H 0 @
© @ o

State the letter(s) for the diagram(s) which matches the descriptions below.

(a)

(b)

an element

a mixture of an element and a compound

5105/5107/ANA/PRELIMS/18
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3 In industries, magnesium oxide is used to line the interior of machines as it is
heat resistant.

(@) In the space below, draw a dot-and-cross diagram to represent
magnesium oxide, showing all electrons.

[2]

(b) With reference to its structure and bonding, explain why magnesium oxide
is used to line the interior of machines.

4 Iron is extracted from its ore in a Blast Furnace.

(@) Complete the labels in the figure below.

Raw materials

Lo s enmms s ‘
2. Coke

——»  Waste gases

Hot air —=

5105/5107/4ANA/PRELIMS/18



(b) Five metals —V, W, X, Y and Z, are placed in a trough of cold water. The
results observed are shown in the diagram below.

flames
v/
\ ! f’ s
™ - o '. L
e

- L ]
Pl s ' .
O P

\Y} w X Y y4

(i) Complete the table to identify metals V, W, X, Y and Z.

metal letter V, W, X, YorZ

calcium

copper

magnesium

potassium

sodium

[2]

(ii) Write a balanced chemical equation for the reaction between sodium
and cold water.

5105/5107/ANA/PRELIMS/18 [Turn over



Section B [16 marks]
Answer any two questions from this section in the spaces provided.

Iron(Il) chloride can be made by reacting with dilute hydrochloric acid with an
excess of powdered iron(ll) carbonate.

step 1 step 2 step 3
powdered
iron(ll) \/
carbonate

dilute
hydrochloric
acid

gentle heat

(a) Explain why an excess of iron(ll) carbonate has to be used.

.................................................................................................. [1]
(b) In the reaction between iron(ll) carbonate and dilute hydrochloric acid, a

gas is produced.

Name the gas and describe a positive test to identify the gas.

NaME Of QaS: ..eiii

TSt Or QA i

ObSErVatiON: ... e [2]
(c) The liquid from step 3 is allowed to stand for some time to allow crystals

to grow.

Describe the subsequent steps that are needed in order to obtain a dry

sample of the iron(ll) chloride crystals.

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

5105/5107/4ANA/PRELIMS/18



(d) Explain why crystallisation is not a necessary step for obtaining the dry
salt of silver chloride.

(e) An article describes the method of making iced-coffee (cold-brew).
“Cold-brew involves soaking coffee beans in room-temperature water
over a long time to extract the coffee. It is then distilled and served over
ice. It removes the need to use hot water to extract coffee, which tends to
“bring out” the acids in coffee beans. Some people prefer the absence of
the sour taste in such coffees.”

Describe a simple method that can be used to verify the claim that
cold-brew method produces coffee that is less acidic.

5105/5107/ANA/PRELIMS/18 [Turn over



6 (a) Bronze is made up of two different metals. It consists of 88% copper and
12% tin.

(i) Whatis the name given to a mixture of metals?

......................................................................................... [1]
(ii) Using the arrangement and structure of the atoms, explain why

bronze is used to make statues and medals rather than using pure

copper or pure tin.

......................................................................................... [2]
(iii) In the box below, draw the arrangement of the atoms in bronze.

Q copper atom
@ tinatom
[1]

5105/5107/4ANA/PRELIMS/18



(b) Three conical flasks labelled A, B and C were each filled with 50 cm? of
dilute hydrochloric acid.

10 g of metals X, Y and Z were placed in the respective conical flasks as
shown below.

Flask C
Metal Z in 50 cm? of
dilute hydrochloric acid

Flask A
Metal X in 50 cm?3 of
dilute hydrochleric acid

Flask B
Metal Y in 50 cm? of
dilute hydrochloric acid

After 5 minutes, the metals X, Y and Z were removed from the conical
flasks. The metals were dried and weighed. The masses of the metals
before and after placing in the conical flasks were recorded in the table

below.
Mass of X/g | MassofY/g | MassofZ/g
before 5.0 5.0 5.0
after 24 5.0 3.6

(i) Arrange the metals X, Y and Z in decreasing order of reactivity.

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

(ii) Suggest a possible identity for metal Y. Explain your answer.
......................................................................................... 2]

(iii) If Z is zinc, construct a balanced chemical equation between Z and
dilute hydrochloric acid.
......................................................................................... [1]

5105/5107/ANA/PRELIMS/18 [Turn over



10

Crude oil can be separated into various fractions through fractional distillation.

(@) Which fraction has the lowest boiling point?

.................................................................................................. [11
(b) The molecular formula of one of the hydrocarbons present in the various
fractions is propene, C3Hs.
(i) Draw the structural formula of propene.
[1]
(ii) Propene undergoes a reaction with hydrogen. State the name of
this type of reaction and describe the conditions required for the
reaction to take place.
Name of reaction: ... ..o
Conditions reqUIred: ........ouiei i [2]

(c) Unburnt hydrocarbons can get into the air from the incomplete
combustion of fossil fuels.

The table below shows the concentration of hydrocarbons in the air in a
city from 2007 to 2011. The concentration is measured in parts per billion

(PPD).
year concentration / ppb
2007 1930
2008 1650
2009 1670
2010 1550
2011 1410

5105/5107/4ANA/PRELIMS/18



(i)

11

Plot a graph of concentration of hydrocarbons in the air against the
year based on the data provided in the table.

Draw a line of best fit for your plotted points.

—

D
D

5105/5107/4ANA/PRELIMS/18 [Turn over
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(ii)

12

Describe, using the information from the graph, the general trend of
the concentrations of hydrocarbons in the air over the years.

- End of Paper 4 -
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ASSUMPTION ENGLISH SCHOOL
PRELIMINARY EXAMINATION 2018
SCIENCE (CHEMISTRY)

Paper 3
1 2 3 4 5 6 7 8 9 10
D C C D B C A A D
11 12 13 14 15 16 17 18 19 20
A A D D A C D C A C
Paper 4 — Section A
1 | (a) | Difference:
ePaint A is made up of 3 colours whereas Paint B is made up of
2 colours.
ePaint A is made up of colours C and D which are not found in
Paint B.
ePaint B contains colour F which is not found in Paint A.
Similarity:
eBoth Paints A and/B/both”contain‘colour/E.
1 difference: [1]
1 similarity: [1]
(b) | Coloured substances C, D and E. [1]
2 | (a) [1]
(b) [1]
3 | (a)

oxide ion,
- RA*F

Correct electron diagram of Magnesium cation: [1]
Correct electron diagram of Oxide anion: [1]

(b)

Magnesium oxide has strong electrostatic forces of attraction
between oppositely-charged ions which require large amount of
heat energy to overcome it. Therefore, it has a high melting point
and can withstand high temperatures.

[1]
[1]




(a)

1. Limestone / Calcium carbonate
3. Haematite / Iron(lll) oxide

4. Molten slag

5. Molten iron

Every 2 correct labels: [1]

Total: [2]
(b) | (i) metal letter V, W, X, Y orZ
calcium w
copper X
magnesium Y4
potassium Y
sodium \%
5 correct: [2]
3 — 4 correct: [1]
0 — 2 correct: [0]
(if) | 2Na + 2H20 - 2NaOH + H2 [1]

Paper 4 — Section B

4

(a)

To ensure that all the acid has been reacted.

[1]

(b)

Name of gas: carbon dioxide gas

Test for gas: Bubble the gas through limewater. A white precipitate is
farmed.

[1]

[1]

(c)

1. Filter the mixture to remove crystals.
2. Wash the crystals with a little distilled water.
3. Dry the crystals between sheets of filter paper.

3 correct steps: [2]
2 correct steps: [1]
0-1 correct step: [0]

(d)

Silver chloride is already an insoluble salt and can be obtained by
filtration.

[1]

(e)

Method 1: Use of universal indicator solution / paper

The cold-brew coffee will show a yellow colour while the hot brew
coffee will show an orange colour.

Method 2: Use of a pH meter

The pH of the cold-brew coffee will be higher than that of a hot brew
coffee.

Method used: [1]
Expected results: [1]




(a) | (i) | Alloy [1]
(ii) | In an alloy, the atoms of different metals have different sizes,
leading to a disorderly arrangement. [1]
When a force is applied, the atoms of different sizes cannot slide
over each other easily. [1]
This makes bronze stronger and harder than pure copper or pure
tin.
(iii)
[1]
(b) | () [X,ZY [1]
(ii) | Y is copper / silver / gold / platinum. [1]
Y is an unreactive metal as it did not react with dilute
hydrochloric acid. [1]
(iii) | Zn + 2HCI 2 ZnCl2 + H2 [1]
(a) | Petroleum gas ] [1]
(b) | (i) T T {
I —— I C
A \V' N < [1]
(ii) | Name of reaction:
Hydrogenation / Addition reaction with hydrogen [1]
Conditions required:
200°C, Nickel catalyst [1]
(c) | (i) (D >

mc{ O
.

1400 *

1300

1200

2007 2008 2009 2010 2011

Correct plotted points and axis: [1]
Best-fit line: [1]




(ii)

There is an overall decrease in the concentration of
hydrocarbons from 1930 ppb to 1410 ppb.

There is a slight increase in the concentration of hydrocarbons
from 2008 to 2009.

[1]

[1]
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