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1 Which apparatus is most suitable for measuring 25.0 cm3 of hydrochloric acid?

A beaker

B burette

C measuring cylinder

D pipette

2 A substance X has the following properties.

fixed melting point
conducts electricity when molten
does not conduct electricity when in solid state

Which row correctly describes substance X?

element, compound or 
mixture chemical bonding

A compound covalent

B compound ionic

C element covalent

D mixture ionic

3 An unknown oxide M reacts with both sulfuric acid and sodium hydroxide solution to 
produce salt and water only.

Which oxide is M likely to be?

A aluminium oxide

B barium oxide

C calcium oxide

D magnesium oxide
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4 Ammonia gas can be produced by reacting nitrogen and hydrogen as shown in the equation 
below.

N2 (g) + 3H2 3 (g)

What volume of ammonia is produced when 50 cm3 of nitrogen is reacted with 90 cm3 of 
hydrogen?

A 60 cm3

B 100 cm3

C 140 cm3

D 150 cm3

5 Test tubes labelled 1, 2 and 3 respectively were filled with equal volumes of dilute 
hydrochloric acid. Three different metal strips of same size and mass were added 
separately to test tubes 1, 2 and 3. The diagram below shows the observations obtained.

                               test tube 1           test tube 2                 test tube 3

What could be the identities of the metals in each test tube?

test tube 1 test tube 2 test tube 3

A calcium copper iron

B calcium zinc copper

C copper iron zinc

D zinc iron copper
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6 The ideal method of collecting gas X is shown below.

What can be deduced about the density and solubility of gas X in water?

density of gas X solubility of gas X in water

A denser than air insoluble

B denser than air soluble

C less dense than air insoluble

D less dense than air soluble

7 Iron can be extracted from its ore using a blast furnace as shown below.

At which position will molten iron be obtained?

A

B
C

D

gas X
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8 Which substance is used to reduce acidity in soil?

A barium sulfate

B calcium hydroxide

C potassium chloride

D sodium hydroxide

9 Which is the major component of air?

A argon

B carbon dioxide

C nitrogen

D oxygen

10 Which is true about covalent bonds?

A Covalent bonds are formed between metals.

B Covalent bonds are formed by sharing electrons.

C Covalent bonds are formed by transferring electrons.

D Covalent bonds are weak.

11 Which row matches the fraction of crude oil to its use?

fraction use

A bitumen to produce polishes

B diesel to pave roads

C kerosene to lubricate engines

D naphtha to make plastics

12 Which equation represents a redox reaction?

A AgNO3 (aq) + NaCl (aq) l (s) + NaNO3 (aq)

B Ca (s) + 2HCl (aq) l2 (aq) + H2 (g)

C CuO (s) + H2SO4 (aq) 4 (aq) + H2O (l)

D MgCO3 (s) + H2SO4 (aq) 4 (aq) + H2O (l)
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13 When an unknown gas X was bubbled into bromine solution, the solution was decolourised
rapidly.

Which could be gas X?

A ethane 

B ethanoic acid

C ethanol

D ethene

14 The diagram below shows the structure of two atoms.

Which statement is true about the two atoms?

A Both atoms are isotopes.

B Both atoms are metals.

C Both atoms belong to the same group.

D Both atoms belong to the same period.

15 Moving from the left to the right side of the periodic table, elements

A become less metallic.

B become more metallic.

C decrease in mass.

D increase in reactivity.

7 p
7 n

15 p
16 n
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16 Four set-ups containing iron nails are shown below.

                                                                                                        

In which order will the nail rust, from the fastest to the slowest?

A

B

C Y

D Z

17 As the number of carbon atoms in alkanes increases,

A their melting and boiling points decrease.

B they become more flammable.

C they become more reactive.

D they become more viscous.

18 Long chain alkanes can be cracked into smaller molecules to produce more useful 
products.

The equation below shows an example of such reactions.

C35H72 3H6 + 2C4H8 + C15H30 + X

What is a possible identity of X?

A C6H12

B C6H14

C C23H46

D C23H48

ZYXW

tap water

oil boiled 
water drying 

agent
salt 

solution
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19 An equation is shown below.

xFe + yCl2 zFeCl3

Which numbers will correctly balance the equation?

x y z

A 1 1 1

B 1 2 1

C 2 2 3

D 2 3 2

20 Which substance will be made up of particles packed closely together in an orderly 
arrangement at room temperature?

melting point / °C boiling point / °C

A 20 17

B 0 100

C 15 131

D 40 150

END OF PAPER
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Section A [45 marks]
Answer all the questions in this section in the spaces provided. 

A1 Some substances are listed below.

air carbon dioxide iodine lithium
steel sulfur dioxide water iron

Match the substance(s) to the descriptions given below.

(a) A gas that dissolves in water and turns Universal Indicator red.

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

(b) A mixture of elements and compounds.

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

(c) A transition metal.

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

(d) A substance which sublimes when heated.

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

A2 Chlorine and fluorine both belong to the same group in the Periodic Table.

(a) State the name given to this group of elements.

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

(b) Explain why chlorine and fluorine are placed in the same group in the Periodic Table.

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

(c) An element D was discovered by scientists and placed beneath astatine in the Periodic 
Table.

Predict the state of the element at room temperature and its reactivity compared to 
astatine.

state at room temperature: …………………………….

reactivity compared to astatine: ……………………………. [2]



3

GSS O LEVEL PRELIMINARY EXAMINATION 2019 4E/5N Science 5076/5078/03

A3 Fig. 3.1 shows the chromatogram of food products 1, 2 and 3 and permitted food dyes A, B
and C.

Fig. 3.1

(a) State and explain which food product(s) are safe for consumption.

…………………………………………………………………………………………………….

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

(b) Explain why the sample of product 3 did not separate into different spots.

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

product 1 product 2 product 3dye A dye B dye C
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A4 Aluminium is extracted from its ore by electrolysis.

The equation given below represents the process of extraction of aluminium from its ore.

2Al2O3 l + 3O2

(a) Explain why aluminium cannot be extracted from its ore by heating with carbon.

…………………………………………………………………………………………………….

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

(b) State and explain whether the process of extracting aluminium is a redox reaction.

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

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

(c) Suggest why aluminium is widely recycled in many countries rather than being extracted.

…………………………………………………………………………………………………….

……………………………………………………………………………………………………. [1]
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A5 Table 5.1 shows some information about the atoms of elements E, F, G and H.

Table 5.1

element proton neutron electron mass

E 6 6 12

F 20 19

G 6 14

H 18 18 40

(a) Complete Table 5.1. [3]

(b) State which element(s) is/are

(i) noble gas(es),

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

(ii) isotopes.

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

A6 When stoves are operated in an enclosed area, carbon monoxide may be produced, which can 
harm human health.

(a) Explain how carbon monoxide is produced when stoves are operated in an enclosed 
area.

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

(b) Describe the effects of carbon monoxide on human beings.

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

……………………………………………………………………………………………………. [2]
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A7 When yeast is added to hydrogen peroxide, it decomposes into water and oxygen as shown by the 
chemical equation below.

2H2O2 2O + O2

Fig. 7.1 shows the graph of the volume of oxygen gas collected against time when 50 cm3 of 
hydrogen peroxide with concentration of 0.50 mol / dm3 is allowed to decompose in the presence of 
yeast.

Fig. 7.1

(a) Explain why the volume of oxygen stops rising after some time.

…………………………………………………………………………………………………….

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

(b) (i) On Fig. 7.1, sketch a curve of what would happen if the concentration of hydrogen 
peroxide was decreased to 0.25 mol /dm3. [1]

(ii) Using your knowledge of collision theory, explain your answer in (b)(i).

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

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

volume of 
oxygen gas / cm3

time / s
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A8 Potassium hydroxide solution was slowly added to 40 cm3 of nitric acid with a concentration 
of 1.00 mol /dm3 and the temperature of the solution was measured and plotted on Fig. 8.1.

Fig. 8.1

The reaction between potassium hydroxide and nitric acid can be represented by the equation 
below.

KOH + HNO3 3 + H2O

(a) Name the type of reaction between potassium hydroxide and nitric acid.

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

(b) State whether the reaction is exothermic or endothermic. Explain your answer using Fig. 
8.1.

…………………………………………………………………………………………………….

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

(c) Given that 30 cm3 of potassium hydroxide was required to react with 40 cm3 of nitric acid, 
find the concentration of the potassium hydroxide solution.

[3]

temperature of 
solution / °C

volume of potassium 
hydroxide added / cm3
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A9 (a) Fig. 9.1 shows part of the structure of an addition polymer.

Fig. 9.1

(a) Draw the structural formula of the monomer that makes up the polymer in Fig. 9.1.

[1]

(b) Poly(ethene) is an example of an addition polymer that is widely used.

(i) State the condition(s) required for poly(ethene) to be formed from its monomer.

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

(ii) State one common use of poly(ethene).

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

(c) Disposal of polymers by burying them in landfills causes land pollution to occur.

Explain why polymers cause land pollution when buried.

……………………………………………………………………………………………………. [1]
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A10 Fig. 10.1 describes some properties and reactions of several substances.

                                  

                                

                         

                                                     

Fig. 10.1

(a) Name V, W, X, Y and Z.

V ………………………………………………

W ………………………………………………

X ………………………………………………

Y ………………………………………………

Z   ……………………………………………… [5]

(b) Write a balanced chemical equation for any one of the reactions in Fig. 10.1.

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

white precipitate 
that dissolves in 
excess aqueous 

ammonia

Y
white precipitate 
that dissolves in 
excess aqueous 

sodium hydroxide

X
colourless 
solution 

W
reddish-brown 

solid 

add copper(II) 
nitrate solution

V
silvery-grey solid 

add aqueous 
sodium hydroxide

add aqueous 
ammonia

warm with 
aluminium and 

aqueous sodium 
hydroxide

Z
colourless gas 

which turns damp 
red litmus paper 

blue
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Section B [20 marks]
Answer any two questions.

B11 (a) Alkanes can react with halogens to produce other organic compounds.

(i) State the condition(s) required for halogens to react with alkanes.

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

(ii) When methane is reacted with chlorine, hydrogen chloride is produced. 
Name another product of the reaction and show its structural formula.

name:

structural formula:

[2]

(iii) Write a balanced chemical equation to describe the reaction of methane with 
oxygen.

……………………………………………………………………………………………. [2]
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(b) Another hydrocarbon, ethene, has the chemical formula C2H4.

(i) Draw the ‘dot-and-cross’ diagram of ethene.

[2]

(ii) Explain, using your knowledge of chemical bonding, why ethene is a gas at room 
temperature and pressure.

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

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

(iii) Explain why ethene is classified as an unsaturated hydrocarbon.

……………………………………………………………………………………………. [1]
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B12 (a) Describe, in terms of the arrangement and movement of particles, the process of ice melting.

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

……………………………………………………………………………………………………. [4]

(b) Water can be formed by the reaction between hydrogen and oxygen. The reaction can be 
described by the equation below.

2H2 + O2 2O

Find the mass of oxygen required to react with 32.0 cm3 of hydrogen.

mass of oxygen required: ……………………… g [3]

(c) With the aid of a diagram, explain why alloys are harder and stronger than pure metals.

……………………………………………………………………………………………………

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

……………………………………………………………………………………………………. [3]
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B13 (a) Describe how you can prepare a pure dry sample of copper(II) chloride. You may use the 
following information to help you.

copper(II) chloride is soluble in water
copper metal does not react with dilute acids

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

……………………………………………………………………………………………………. [5]

(b) Ethanol can be used as a fuel for vehicle and other machines.

(i) Name the process by which ethanol is made from glucose.

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

(ii) State the chemical equation of the reaction named in (b)(i).

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

(iii) State the condition(s) required for the reaction in (b)(i) to occur.

…………………………………………………………………………………………….

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

(iv) Write a balanced chemical equation for the combustion of ethanol.

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

END OF PAPER
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