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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]
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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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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

onding
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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 volume 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

ble
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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 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 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

is true e eee eeee eeeeee abaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ououooooouooooooo tttt t ttttttttt the twtwtwtwtwwtwtwtwtwwtwtwtwtwtwtwtwtwtwtwtwtwwtwttwtwwtwtwwttwwwwooooooooooooo atatataaaaaaaaataaaaaaaaaaaaaaa omomommommmomomomommmommomommomommomomomommmmommmommooooo s?s?s????s?s?s?s??s??s??s?s??s???s??s?s??????s?s??ssss

BoBoBBBBoBBoBoBoooBBBoBoBooBoBBBoBooBoBBBBBBBBBBBBB thtttttttttttttttt aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatototototototootootototototototootootoooooottoms arererereeereeereeeee iiiiiiiiiiiiiisosossssssssssss ttttototototttotttttttttttttttttttttttttttttttttt ppppppeppppppppppppppppppppppppppppppppppppp s.

Boooothththththtttttttthtthttt aaaaaaaaaaaaaaaaaaaaaaaaaaatotooooommsmsmsmsmsmsmsmmsmsmsmsmmmsmmsmsmsmmmsmsmsmmmsmmmmmsmsmssssss aaaaaaaaaaaaaaaaaaaaaarerererererrerererrrrrrererererrerererererrererereeeeeeeeeeeeeeeeeeeee mmmmmmmmmmmmmmmmmmmmmmmmmmetals.s.sssss.ssssss.ssss.s.sss.ssssssssss

ggggg ggggoth aaaaaaaaaaaaaaaaaatototoooootooooooooooooooooooooooootoooootoomsmsssssmsssssssmsmsmssmsmsssmsmsmsmssmsmssmsmssssss bbeleeeeeee ononooooooononoonooooonoooonoooonooooooooono g ggg g g g gggggggg g gggg gggggggggggggggg g  ggggggg totototototottotootottttotototototottotottototototototootttootottootoooootoooootttoo tttttttttttttttttttttheheheheheheheheheheheheheheheeheheheheheehehehehehehhhhhhehehhehehehhh  same e ee grgrgrgrououououpppp.

atoooooooooooooooooomsmsmsmsmsmsmsmmsmmmsmsmmsmmmmmmmmmsmmsmmmmmmmmmmmm bbbbbbbbeleleleeeeeeeeeeeeeeleeeee oooooonoooooooooooooooooooooooooooo g g to tttthehehehe ssssamamamame peri

e leftft to the

151515151515151515151515151551555555155555555555555555555555 pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp
1616161611616161616161616616166116111161161616111661161661616611616161616161161616166161616166616161616616161666666666166666666666 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



7 

GSS O LEVEL PRELIMINARY EXAMINATION 2019 4E/5N Science 5078/01

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 increase, 

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.

Sulfur dioxide [1]

(b) A mixture of elements and compounds.

air [1]

(c) A transition metal.

iron [1]

(d) A substance which sublimes when heated.

iodine [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.

halogens [1]

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

Both have 7 valence electrons/they have same number of valence electrons [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: solid

reactivity compared to astatine: less reactive [2]

es wheeeeeeeeeeeeeeeeeeeeeeeeeeen heatatatatatatatatatatatatatatededededededededededededededededded.
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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.

Product 1. Contains only permitted food dyes.

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

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

The dye is insoluble. [1]

product 1 product 2 product 3dye A dye B dye C

Fiiiiiiiiiiiiiiig.g.g.g.g.gggggggggg 333333333.11111111111
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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.

Aluminium is above carbon in the reactivity series.
Carbon cannot reduce aluminium oxide as it is less reactive than aluminium.
……………………………………………………………………………………………………. [2]

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

Extraction of aluminium is a redox reaction as aluminium is reduced from +3 in Al2O3 to
0 in Al and oxygen is oxidized from -2 in in Al2O3 to 0 in Al.   
Oxidation and reduction occurs simultaneously hence the process is a redox reaction.

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

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

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

Extraction of aluminium requires large amounts of energy which can be expensive, 
recylcying reduces the cost of production. [1]

uced
.  

the prococococococococococoocococococcococeseseeseesesessesesesesee s s ss sssss sssssssss isiiiiiiiiiiiii a

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

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
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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 6 12

F 19 20 19 39

G 6 8 6 14

H 18 22 18 40

(a) Complete Table 5.1. [3]

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

(i) noble gas(es),

H [1]

(ii) isotopes.

E and G [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.

Incomplete combustion of fuels due to lack of oxygen. [1]

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

Carbon monoxide binds irreversibly to haemoglobin, reducing ability of blood to carry 
oxygen throughout body.
Causes fatigue, headache and death. 

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

s.

E and GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
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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.

All the hydrogen peroxide is used up/decomposed.

……………………………………………………………………………………………………. [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).

Number of particles decreased in the same volume.

Lower rate of effective collisions, hence lower rate of reaction.

……………………………………………………………………………………………. 

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

volume of 
oxygen gas / cm3

time / s

1 mark for curve 
ending at half the 
height of original 
curve. Slope at 
start should be 
less steep.

FiFiFiFiFiFiFiFiFiFiiFiiFiFig.g.g.g.g.g.g.g.g.g.g.g.ggg  7.11

the volumeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oooooooooooooooooooooooooooooooof oxygygygygggyggyggygygygygyggygygygygygyyygyygyyyyyyyyyygyygenene sssssssssssssstotototototototototototooooooooooooooooooopspppppp rrrrrrrrrrrrrrrrrrrrrrrrrrrrrisisissisisisisisisisisiiisisiiisiiiiiiiiiisiiiissssssininiiiiiiiiiiiiiiiiiiiiiiiiiiii g after someme time.
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……………………………………………………………………………………… ………………………………………………………………………… ……………………………………………………………………………………………………… …………………………………………………………………………………………………………………… ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… ……………………………………

) (i(i(i(iiii(iiiiii(i(iii))))))))))))))))))))) OnOnOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  Figggggggggggggg. ... 77777777777777.1111111111111111111111111111111111111111111111, ssketttttttttttchchchchchchchchchchchchchchhhhhhchccchchchchchchchcccccccccccccccch aaaaaaaaaaaaaaaaa cccccccccccccccccccccccccccccccccccccuuuuuruu veeee oooooooooooooooooooooooooooooof fffffffffffffffffffffff whhhhatatatat wwwwououououldldldld hap
pepepepepepepepepepepepeppepepepepepeppepepeppeppppppeeeeeerorororooooroooororoooooooooooxixixxixxxxxxxxxixxxxixxxxxxxxxxxxxxxiiiiiiix deded  wasssssssssssssssssssssssssssssssss ddddddddddddddddddddddddddddddddddececececececcecececececececeeecceceeeccceccccceececeeeee rereeeeeeeeeeeeeeeasasasasasaasasasasasasaasasassasssassssassasseeeedeeeeeeeeeeeeeeeeeeeeeeeeeee  to 0..25252525 mmmmol /dm3

(ii) UsUsUsUUUsUsUsUsUsUsUsUsUsUsUUsssUssUsssssssUssUsUsUsUsininnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnng g gggggg g ggggg gggggggg gg gggggggggg yoyoyyyyyyyyyoyyyyyyyyyyyyyyyyyyyyyyyyyyyyy ururururururururururuururururuuururruurrurururruruuuuuuuruuurru kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkknonononononononoonooonononoononononnonnonononnnnonnnnnnnn wlededededgegegege oooofff f cccoc llisio

NuNuNuNNuNNuNuNuNNNNuNNNuNNNuNNNNNuNuuuuNuNuuNNNNuuuuumbmbmmbmbmbmmbmbmbmbmbbbbbmmbbmbmbmbbbmbbbbbbbmbmbbbbmbmbbmbbbbbbbbmbmbmbmber of ffffffffff f f f papapapapapapapapapapapapapapapapapapaapap rttrtrtrtrtrtrttrttttttttttrticicicicciciccicicciciciccicicicicciccclellll s de

Loweweweweweweeeweweweweeweweweweeeweweeeer r r r rrrrrrrrrrrrr rrrrarararrrrrrrrrr te of

titimeme / s

h
cu
star
llllelllllll ss
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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.

Neutralisation [1]

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

Exothermic. Temperature of solution increased when potassium hydroxide was added 
to nitric acid.
……………………………………………………………………………………………………. [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.

No. of moles of HNO3 = 1.00 x 0.04 = 0.04 mol [1]
HNO3 : KOH 
1:1
No. of moles of KOH = 0.04 mol [1]
Concentration of KOH = 0.04 / 0.03
                                    = 1.33 mol/dm3 [1] (must be in 3s.f. NOT fraction)

[3]

temperature of 
solution / °C

volume of potassium 
hydroxide added / cm3

8.1

de and nitric acacaccccccccidididididididididididididididdddddddddddddddd cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccaaanananananananananananananananananananaanananaananaaaaaanaaaaaaaaaaaanaaaan bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbe e eee reprprrresesesesenenenentetetetedddd by the

KOKOKKKKKKKKKKKKKKKKKKKKKKKKKKKK HHHHHHHHHHHHHHH ++++++++++++ HNOOOOOOOOOOOOO333333333333333 3333333333333333333333 ++++++++++++++++ H22OO

ype of reactttttttttttttttttttttttttttttttttioioioiiioioioioioioioiiiii nn n nnnnnnn nnnnn nn nnn nnnnnnnnnnnnnnnnnn bebeebebebebeeeebebebebeeeebeebebebebeebeeeeebeebebebeebbbbetwtwtwtwwwtwwtwwtwtwtwwtwwtwtwwtwtwtwtwtwwtwtwtwwwtwtwtwwtwwtwwwwt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnn popopopopopopopopopopppopoopopooopopoooooopooooooootatatatattatatattatatatatatatatatattaaatasssssssssssssssssssssssssssssssssssssssssssssssssss iuiuiuiuiuiuiuuiuiuiuuuiuuiuiuuiuiuuuuuiuuuiuuuiuuiuuuiui m hydroxiddddeeee aaaand nitricccc aaaacicicicid.ddd

utralisasaaaaasaaasaaaaaasaasaaaaasaaaaasaaaaaaaatittttttttt on

b) Statttttttttttttttttttttttttttttttttttteee if theeeeeeeeeeeeee rreeeeeeaeeeeeeee ctttttttttttttttttttttttttttttttttttttioioioiooooooioooonnnnnnnnnnnnnnnnnnnn iis exoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxoxxoxoxoxxoxoxxxxoxooxxoxxooxoxooooooththththththththtththththhtththhttthhtththhhhhhhherereeeererererererereeeereeereerereereerererrereeerrrererrrrrrrmimiiimiimiiiiimiimiiiiiiiimmmmm c c cc ccccccccccccccccccccccccccccc orororooororooroororoooroororoorooooooooo eeeeeeeeeeeeeendnddndndndndndnddndndndnddnddndddndnndndndndnnndndndnddndndddddotooooooooooooooooooooooooooooooooo hermicccc.... ExExplp ain yo

ExExExExExxxxxExExxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxotototototttttttttttttttttttttttttttttttheheheheheheheheheheheheheheheheheheheheheheheheheheeheheeeehehhhh rmrmrmrmrrmrmrmrmrmrmrmrrmrmrmrrmrmrmrmrrrmrmrmrmrmrmrmrmmrrmrmrmrmmmmmmmmmmmmmmmmmmmici . TeTTTeTTeTeTeTTeTTTTTTeTempmmpmpmpmpmpmmmmpmpmpmpmpmpmpmpmmmpmmpmmmmpmmmmmmmmmmmmmmmmmmmmm erattatttatatttatataaatttattttttataattatatatataaatatataaaaa urururururuuururururururuuruuuururuuruuururuurururuuuruururuururruruururrururrurrrruuruuuu e e ee ee e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ofoofofofofofofofofofoffofofoffofoffffffffofffoffffooooo ssoluttttttttttttttttttiiiiiiiiioiiiiiiiii n innnnnnnnnnnnnnnncrcrcrcrcrcrcrccrcrcrcrcrcrccrcrcrcreaeeaeaeaeaeaeaeaeaeaeeeaeaeaeasessssseees d wh
tototoooootooooootoo nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnniitiiiii ric acacacacaacaaacacaacaacacaacacacacaaaaacaacacacacaacaacaaaaaacacacccaacaccccccccccccccididdididddddddddddididdidddidddddddddid.
…………………………………………………………………………………………………… ……………………………………………………………………………………………………………………………………………………………………………………… ……………………………………………………………………………………………………………… ……………………………………… ……

ivennnnnnnnnnnnnnnnnn ththththhthtthhthhhththththtththththtththhththhhthhthttttthhhhhatatatatatatatatattattatatta 3333333330 0 0000 000 000000 00 0000000000000000 cmcmcmmmcmmmmmmmm3 off ppototasassis um h
theeeeeeeeeeeeeeeeee cccccccccccccccccccccccccccccccccccconooonononononononononoooononononoonono centrarararatitititionononon oooof the

moles of
O

ume of popotassssium
hydroxiddddeeee adadadaddededeed d dd / cm
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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.

              H        C6H5

              C        C
  
              Cl       H  

[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.

High temperature and pressure, presence of catalyst. [1]

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

Plastic bags (accept reasonable answers) [1]

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

Explain why polymers cause land pollution when buried.

Polymers are usually non-biodegradable. [1]

ample of aaaaaaaaaaaaaaan n nnnnnnnn adaaaaaaaaaaa ditiononononononononononononononon pppppppppppppppolymymymmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmerereeeeerererererererererereeeeererereeererrreeerererereeererereeererrerererrerrerererererrerrrreererereeeeeeeeeeerreeeereeeeeereeeeeereere ttttttttttttttttttttttttttttthhhhhhhhhahahahahahahahhhhahat isisisis wwwwid lely y y y ususususeeeed.

he conditioioiioioiioiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn((s)) rereququqqqqqqqqqqqqqqqqqqqqqqqq irrrrrrrrrrrrrrredededddeddeddedddededeeeedddeeed for ppppppppppppppppppppppppppppppppppppololololololoolololollolololololoolololooloooooooooooo y(ethene) toto bbee formeded ffrorom m iti s mo

Highgggggggggggggggggggggggggggggggggg  temmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmpepepepepepepepepeeppeepeppeepeepepeeepeeeeepepepeepeeeepeeeeeeeeeeeeeeeeerararaarararaaaaraararaaaaaarararr tutututututtutututtuttuttutttututtuttuttttuttutttuttttuutuuuuuuuuuuure aaaandndndndndnndndnddnnnnndndnnnnndnndnnndnndnndnddndddddd preeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssure, preererererereereeeereeeereeeeeeeeeeeeeeeereeeereereeeeeeeereeeresesssesesesesesesesesesessesesessesesesesesesesesesesseseseseeseseeeeeeesesesessssssesseeseeeencncncncncncncncncncncncncncncncncnccncncnnnnnnnnnnnnnnnnnnnnnn e eeeeeeeeeeeeeeeee of catalyssysyssyssssyssssysyyyy t.t.tt.tt.t.tttt.t.t.tt.

(ii) Statatatatatatatatatatatatatate eeeeeee onoo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee cocococococococococoococooocococcccc mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonononononoononooonononoonoonoonoonononoonononoonooooooonoonoo uuuuusesesssssessssssssss ooooooooooooof f f f fffff ffffffffffffffffff popopoppoppoppppppopopopopoppopoppopoppopopoppopopooopopoppppoppp lylylylylylylylylylylylylyly((((((((((((((((((((((((etetttttetttettetetttttettttetttttttttettthehehhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh ne).

PlPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP asticcccccccccccccccc bababababababababababababababababagsgsgsgsggsgsgsgsgsgsgsggsgsgssgggsgsgsgsggggsgsgggggsggggggggggggggggggggg  (acceceeecececeececeeecececececeeececeeeceeecececececeeceeeceecececececceccccccccccccccc ptptptptptptptptptptptptptptptptppppppppppppppppppppptppppppppp rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreaeeeeeeeeeeeeeeeeeeeeeee soooooooooooooooooooonanananananaaanananaaanananaanaanaanannnnnannnnnnnaannnnnnnnnnn bleeee ananananananannananananananaanaananananswswswswswswwswswwsswwswswswswswwwswereeeeeeeeeeeeeee s)

Diiiiiiiiiiiiiiiispspspspspspppspspsppspsspspsppssss osoooooooooooooooo al off popooooopooooooooooooop lyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyymememememememememememememmemememeemememmemmemememmemmememmmmmmmm rsrsssrsrsrsrssrssrssrsrrrrr bbbbbbbbbbbby y yyyyyyyy bbbububbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb ryinnnng g g g ththththemememem in lan

xplaiaaiaiaiaiaiaiaiaaaiaiaiaiaaaiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnn whwhwhwwhwhhwwhhwhwwhwhwhwhhwwwhwhhhhhhwhwhwhhhhhw y y popopopopoppopopopopopopopopopopoppopoppooopopopopoppoopppppp lylylylylylylylyllylylylllylylyylylyylylylylyylylyyylyyyyll merssss ccccauauauausesesese land

mersrrrr  arerrerrrrrerereree ususususususussusussusususususuuu uauauauauauauauaauaauauauauauauauauaaaauaau lllllllllllllllll y non
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A10 Fig. 10.1 below describes some properties and reactions of several substances.

                                  

                                  

                         

                                                     

Fig. 10.1

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

V zinc

W copper

X zinc nitrate

Y zinc hydroxide

Z   ammonia [5]

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

Zn + Cu(NO3)2 3)2 + Cu
Zn(NO3)2 2 + 2NaNO3

[2]

  

~End of Section A~

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

                                 

FiFiFiFiFiFiFiFiFiFiFiFFiFiFiFFiiFFFiiFiFiiiFFFiFiiFFFFFiFiFiFiFiiiiFFiFFFFFFFFF g.g.g.g.g.g.g.g.g.g.g.g.g.gg..g.g. 110.111111

NNaNNNNaNNNNNNNN memmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm  VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV, WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW,, XX, Y anannnnnnnnnnnnnnnnnnnnnnnnnnnnndddddddddddddddddddddddddddddddddddddddddddddddd ZZZZZZZZZZZZZZZZZZZZZZZZZZZZ.

V zizzizizizizizzizizizizizizizzizizzizizizizizizizizizizzzizzzzzzzzzziiz ncncncncncncncncncncncncncncncncnccccccc

coppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppererererererrererrrrrrrrrrrrrr

nc nitraaaaaaaaaaateteteteteteteeeteeteteteeee

c hydydydydddddyddydddddroxide

n

whiteeeee e prprprprprpreecippppppittttttatatatatatate
thatt ddddddissssssssssolves in n n nnnn 
exceeeeeessssssssssss aquuuuuueoeoeoeoeoeoe usususususus 

ammmmmmmmomomomomomonnnninn a

YYYYYYYYYYYYYYYYYYYYYY
white prprprrrrprprrrrrrrrrprrrrprrrpprprpppppppppp ecececececcececcececcccececccecececeeeceeeeeeeeeeeeee ipitt ttatatatatattatataaaaaaaaaaaaaa e
ththhhthhhhhththhhhtththhhhttthththhththhhhhhhhhhhhhata  dissssssssssssososososososososososososososossssssssssssssssssssssssssss lvlvlvlvlvllvlvlvlllvlvlvlvlvlvlvvvvvvvvllvvvvvvvveseseseseseseseseseseseseseseseseseseseeeeseeeeeeeeeeesee iiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnn
exexexexxxexxxxexxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxcecececeeececececececeececeeeceeeeeeeeeeeeeeeeeeeeeeeessssssssssssss  aqueous 

sososososososososososososossososooossoossssosososossosossssossss dididdiddididdidiiiiiiidiididdddddd uumumumumumumummuuumumumuuumuuuumuuumuuuuuuuumuuuumuuuumumummmm hhhhhhhhhhhhhhhhhhhhhhhhhhhhydydddydddddddddddydddddddddddddddddddddddddddydrorororororoorororororoooorooooorororrrr xixixxixixxxixixxxxxixixxxixixxxxxxixxixixxxxxxixxix dededededededededededededededeedededdddddedddddddeeeeeeeeeee

e
addd aqaqaqaqaqaqueueueueueueouououououous 

amamamammammammmammmammammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmomomomomomomomomooooomooooooooooooooooooooooooooooooooooooonnninininiaaaaaa

ox
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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.

Presence of UV light. [1]

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

name:

chloromethane
structural formula:

[2]

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

CH4 + 2O2 2 + 2H2O [2]

(iii) Wrrrrrritititititititititititititite eeeeeeeeeeee a bababbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb lalalalalaalalalalllaallaalaaaaaaancncnnnnnnnnnnnnnnn edededededededededededededededddedddddddddddddddddd ccccccccccccccccccccccccchehehehehehehehehhhhhehhhhehhhehehhhhhhhhehheheemim cacaaacacacaacacacacacaacacacacacaacaacaaacacacacacaaccccaacaalllllllllllllll ll llll eqeqeqqeqeqeqeqeqqeqqqeqeeeeeeeeee uauuauauuuauuauuuuuuuauauuauuuuuuuuuuauuauau titititititititttititttttititittttittitttttttttttt oooonooooooooooooooooooooo , to desesesescrcrcrcribiii e the
oxygggggggggggggenenennenennennnneneneneeeee ..

CHCHCHCHCHCHCCCHCHCCCHCCCCCCHCHCHHCHCHCCCCCHCCCCCCCCCCCCCCCCCCCHHHH4 ++++++++++++++++++++++++++++++++++++++++ 2O22O2O22O2222O2O2O22O222O2O2O2O222O222222222222222 2 22 ++++++++++++++++++++++ 2H222222222222222222222222222222222222222222 2O



11

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

(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.

Ethene exists as a simple covalent molecule which is held together by weak 
intermolecular forces of attraction.
Little energy is required to overcome it. Hence, it has low melting and boiling 
point, therefore it is a gas at room temperature.
……………………………………………………………………………………………. 

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

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

Ethene contains carbon-carbon double bond. [1]

which isisisisissisisssis hhhhhhhhhhhelelelelelelelelellelllleeld ddddd to

e it. Hencccccce,e,e,e,e,e,e,e,e,e,e,e, iiiiiiiiiiit t t ttt tt t t t hahahahahahahahahahahas ssssss lololololololololololow melting
m temperaturererererererererereree..

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

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

in why etheheeeeeeeeeeeeeeeeeeeeeeeeenenennnnnnnnnnnnnnnnnnnnnnnnnnnnn  iss clcllclclccllclclclcccclcccclclclccccccccccllcccc asasaasaasaasasasasaasasaasasasaaaaasaasaassaasssssssisisisisisisisisisisisisisisifififffffffff edeedededededeedeededeedeeeedeedeeedeeeeed aas s ss sssssss sssss sssssssssssssssss ananaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa  unsaturattttedededed hhydrocaaaarbrbrbrbonononon....

Ethehhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh ne ccccccccccccccccccccccccccccccccccccccccccononononnnnnnnononnnnnnnonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntatatattatatatatatatatatatatttttttttttttttttt iniininininiininiinininininininininiinnininiininnnnnnnnnnnnnnnnnnnnnnnnnns ssss caaaaaaaaaaaaaaarbbbbrbrbrbbbbrbbbbrbbbbbbrbrbrbbbbbbrbrbrbrbrbbrbbbbbbbbbbbbbbono -caccccacacacccacacaccccaccccccccccccccccccccccccccccccc rbrrrrrbrrbrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr on douououuououuuuuuuuououuuuuouuouououuuouuououuuuuouoouoououoouoouuououo blblbblblblblblbblbblblblbblblllblbbbblblblblbblblblblblblbblblblblblblblbbbbbbbbbbbbbbllllllbleeee e ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeee bobobobbobobobobobobobobbbbobobobobobobond.
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B12 (a) Describe in terms of the arrangement and movement of particles, the process of ice melting.

Particles in ice are held together closely in an orderly manner and they vibrate and rotate 
about a fixed position. [1]
As they absorb energy from the surroundings, the particles begin vibrating faster and 
start moving apart. [1] 
When it reaches the melting point, energy absorbed is sufficient to overcome the 
intermolecular forces of attraction holding the particles together and the particles break 
apart from their fixed positions. [1] 
The particles can now move around freely by sliding across each other. [1]
……………………………………………………………………………………………………. 

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

……………………………………………………………………………………………………. [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.

No. of moles of H2 = 32.0 / 24 000 = 0.00133 mol [1]
H2 : O2  
2 : 1
0.00133 : 0.000666
No. of moles of O2 = 0.000666 mol [1]
Mass of O2 = 0.000666 x 32 = 0.0213 g [1]

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

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

[1] for diagram

Different sized atoms disrupt the orderly arrangement of metals. [1]
This makes it difficult for the layers atoms to slide across each other when a force is 
applied. [1]
Therefore, alloys are stronger and harder than pure metals.
……………………………………………………………………………………………………. 

……………………………………………………………………………………………………. [3]

……

hydrogen andndndd oxyxyxyxyggggen. T

2H2 + O2 222222222222222222222222222O OOOOO O OOOO OOOOOO OOOO OOO O O O 

equirededdddddd to reeeeeeeeeeeeeeeacacacacacaccacacacacacacccaaa t ttttttttttttt wiwiwiwiwiwiwiiwiwwiwiwiiiiiwiiwiwiiwiwwiiiwwiwiwiwwwwwwwwiwwwiwiwwwwiwwwiwiwwiiiiiiiiithththththththhtththththhhhtththhhhhhhhhhhhhhhhhhhhhththhhththththhthththththththhththththhhhhhhhhhhhhthhhhhhhhhhhhhhhhhtthh 33333333333333333333333333333333333333333333333333333333333333333333333333333333332.22.222.2.2.2.22222222222222222.2.2.22.2.22.2222.222.2.2222.22222.2222.2.222222.22.22.2.2222222222 00000 000000000000000000 0 0 00 00000000 0000 00 cmcmcmcmcccccccccmcmcmcmcmcmcmcmcmcmcmcmcmcmcccmcmmccccccmcmcmcmcmmmmmmmmmmmmmmm333333333333333333333333333333333333333333333333333 ofofofof hhhhydydydydrorogegegegennnn.

2 = 322222222222.0000000000000000.0.00.00000000000.000000000000000. /////////////////////////////////// 222222222222222222222222222222222222222224 4 4 44444444444444 000000000000000000000000000000000000000000000000000000000 0 000000000000000 ================= 0.00000000001313131313131331331313333131313313133331313333311131331311313113111111311311111 3 3333333333 mol [1]

133 : 0.000600006060060006000060000006000060006006000600000000000000000 6666666666666666666666666666666666666666666666666666666666666666666
No. ofoffoffoffffffffffffff mmmmmmmmmmmmmmmmmoolololololooooooooooo eeeeeeeeseeeeeeeee  of fffffffffff OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO2222222 ===================================== 0.00 00000000000000000000000000000000000000000000000000000000000000060606060060060660600060606000006060600060600060606060600060600600000600606066666666666666666666666666666666666666666666666666666666666666666 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmolo [[[[[[[[[[[[[[[[[[[[[[[1]1]1]1]1]1]1]1]1]1]1]]1]1]]]1]]]]1]1]1]1]]]1]1]]1]1]111]11111]1111]1]]]]]
Masssssssssssssssssssssssssssssssssssssssss  of OOOOOOOOOOOOOOOOO222222222 ================= 0.00000000000000000000000000000000000000000000000000000000000 060606060606060606060606060606060606066666666666666666666666666666666666666666666666666666666 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 3333333333333333333333333333333333333333333333332222222 = 0.0.0.0.0.0.0.0.0..00.0.0.0..00.0000 020202020020202022020202202000202022222200202020202020202200202000202020202202002000202002200202220000020 1313131313133331331313131313313133331333333333331333111 gggggggggggggggggggggggggggggggggggggggggg [[[[[[[[[11]11]1]1]1]111]1]111]]1111111111111111111111111111111111
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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

To 50 cm3 of hydrochloric acid, add excess copper(II) oxide/copper(II) carbonate and
stir. [1]
Continue adding copper(II) oxide/copper(II) carbonate while stirring until no more 
dissolves. [1]
Filter the mixture to obtain copper(II) chloride as the filtrate. [1]
Heat the filtrate until it is saturated.
Let the filtrate cool and crystallise.      [1]
Filter the mixture to obtain the crystals and wash with cold distilled water. 
Dry the crystals between sheets of filter paper.                                                [1]
……………………………………………………………………………………………………. 

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

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

…………………………………………………………………………………………………….
[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.

Fermentation [1]

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

C6H12O6 2H5OH (aq) + 2CO2 (g) [1]

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

Temperature maintained at 37 °C [1]
Absence of air/oxygen [1]
Presence of yeast
…………………………………………………………………………………………….

[2] 

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

C2H5OH + 3O2 2CO2 + 3H2O [1]

~ End of Paper ~ 

       
………………………… …

………………………………………………………………………………………

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

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

as a fueueu l fofofooofooofofofoofofofoofofoor r vevvvvvvvvvvvvvv hicleeeeeeeeeeeeee anananananananananananananananananand otototttttttttttttttttttttttttttheheheheeeeeehehehehhehheeheheehhheeeheheheheheheehhhhhehhehhheeeheheheeeheheeeeeeheeheeheeeeeeeeeeeeeeeeeeheheerrrrrrrrrrrrrrrr mmmmmmmmammmm chchchchchchinnnnnneeeseee .

e the proceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssss byyyyyyyyyyyyyyyyyyyyyyyyyy whwhhwhhwhhhhhhwhhhhhwhwhwhwhwwwwhwhwhwhhhwhhwhwwwwwwwwwhwhwhhiciciiiiciciiiicicicicchhhhhhhhhhhhhhhhhhh etetetetetetetetetetetetetetetttttttttttttthahhhhhhhhhhhhhhh nonooooonooonooooooonoononooononooonooooooooonoooooooooll isiiiiisiiiiiiiiiiiiiiiiiiiiiiii  made froommmmmm glggggg ucose.

Feeeeermrrrrrrrrrrrrrrrrrrrrrrrr entattttatatatattttattttttatattttttttttttttttttttttttttttttttttatttttatititittititttitttttitititttittitiitittitttitittiitittititiittiiititiiitiitittittttttt ononooonoooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(ii) Statatatatatatatatatatatatatatatatatate e eeeeee thttttttt e e chchhhhhhhhhhhhhhhhhhhhhhhhhhememeeeeeeeeeee iccccccccccccccccalalalalalalaalaaalaaaalaalalaaaaaalaaaaaaaaaaaaaaaaaalaalalaaaalal eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeququuuquqquqquqquququuquuuquuuqquqququququuuuqqquqququququqquuuuuqqqqquququuuuquq atatioioooiooioioiooioioooioioioiooooioioioooooooioioooooooooiioioioiiooiooion n nnnnnnnnnnnnnnnnnnnnnnn n nnnnnnnnnnnnn ofofofofofofofofofofofofofofofofofoooo tttttttttttttttttttttttttttttttheheheheheheheeheheheheeeheheeeeheeeheheeeeeeeheeheheheheeheeeeeheehhehe reactionnnnnn nanananananamemmmmm d in (
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………………………………… …
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