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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
(o 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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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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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(9)

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

halide solution
halogen X Y Z
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
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17  Which process is endothermic?

A  condensation
B freezing

C photosynthesis
D rusting

18 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
19 The element vanadium, V, forms several oxides.
Which reaction shows oxidation taking place?
A VO; - V303
B V.05 —VO;

CcC V.,03;—-VO
D V,03— V.05

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

B damp iron wool

air

8 8 ) @)
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(Il) hydroxide light blue
iron(ll) hydroxide green
iron(ll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white
8 [Turn over
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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.

(a) 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. ............................ [1
(b) (i) lron metal oxidises partially to form iron(ll) oxide.

Predict the electrical conductivity of this compound by including the condition under
which conductivity is observed or not at all.

2 [Turn over
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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.
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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]

4 [Turn over
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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/dm3.

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 = .............coiiiiii, 1

(i)  State the limiting reactant in this reaction.

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

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

6 [Turn over
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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]
(ili) 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]
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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.

(c) Explain why carbon monoxide is found in the exhaust gases.

8 [Turn over
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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]
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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]

10 [Turn over
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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]

11
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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]
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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 .

BESNENNEE SRS RSN INRNEIEN AN EENAR VAN DR ST

1 5 O O O .

50 I EaEEEER SRRl T el 15 55 I P O 0 O O

e ] PR
40 MEUEE GNESENGSND ANEEANAGNE AN ARREN NS £

EN R Zx 80 P N
30 0 2 1 5 0 R A 2 8 R A L 511 04 9 B O
20 L ! 1 i I EE

""i" 0106 1 ) W e 0 A ENS UBNAN EENEN AN ERR R 0 i 1 I
10 e ‘ I 61 AR 1 i 5

A R BESE FBu S B R RN - time/ s
0 ot + +—

0 20 40 60 80 100 120 140 160 180 200 220 240
Fig 11.2 2]
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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]
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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

15
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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 atoms
substance (element, compound found within the
or mixture) substance
hydrogen sulfide compound hydrogen, sulfur
brass mixture copper, zinc
. calcium, carbon,
limestone compound
oxygen
2a Fe(CO)s
2b(i) | lIron(ll) oxide conducts electricity only in molten form.
OR
Iron(ll) oxide does not conducts electricity as a solid.
2b(ii)
number of number of number of
protons neutrons electrons
6 Fe 2+ 26 30 24
102" 8 8 10
2c(i) | Isotopes.are 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 CuCls.
CuCl is reduced to Cu as the oxidation state of Cu decreases from +1 in CuCl to 0 in
Cu.




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.
5@ | Concentration of HNO3 in mol/dm3 = 0.15 + % = 1.5 mol/dm?
Concentration of HNO3 in g/dm® = 1.5 x 63 = 94.5 g/dm3
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 KNQO3 = 0.02 x 2 = 0.04 mol
6a P: copper(ll) oxide / CuO
Q: hydrochloric acid / HCI
R: copper(ll) chloride / CuCl>
S: copper(ll) hydroxide / Cu(OH)-
6b Ag* (aq) + CI- (aq) = AgCl (s)
7ai | The reactivity of Group | metals increases down the group.
Down the group, there are more filled electron shells between the nucleus and the
valence electron!.
Hence, there is a greater tendency to lose the valence electron to attain the noble
gas electronic configuration.
7aii | It reacts explosively.
7aiii | Hydrogen gas
7bi Noble gases are/ have

colourless
odourless

insoluble in water
poor conductors of electricity
low densities

(any one)

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




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) / increased flooding /
desertification / increased death of corals.
8c It is formed due to incomplete combustion.
8d
5 ﬂ Key
: electron from O
' X :electron fro
8ei | A reaction/ a change in which heat is given out to the surroundings.
8eii | Rusting, respiration, neutralisation or any acceptable answer.
Section B
Qn Answers
9a M: magnesium
N: sulfuric acid
9b Mg + H.SO4 = MQSO4 + 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.
CaCOs3 (s) » CaO (s) + CO2 (9)




Calcium oxide reacts with the impurities from iron, which is sand, to form molten

slag.
CaO (s) + SiO2 (s) = CaSiOs (1)
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?
240 timer s
11c(ii) | All the egg shell (calcium carbonate) had been used up.

(i)

Accepta

Based on students’ graph,

ble range of 41 — 43 cm?




11c(iv)

Based on students’ graph

volume at 10 sec — volume at 0 sec

average speed = oo

11c(v)

a graph with a higher gradient but same final volume
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