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READ THESE INSTRUCTIONS FIRST

Write your Centre number, index number and name on all the work you hand in.
You may use an HB pencil for any diagrams, graphs, tables or rough working.
Write in dark blue or black pen.

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

The use of an approved scientific calculator is expected, where appropriate.
You may lose marks if you do not show your working or if you do not use appropriate units.
DO NOT WRITE ON ANY BARCODES.

Section A
Answer all questions.
Write your answers in the spaces provided on the question paper.

Section B
Answer one question.
Write your answers in the spaces provided on the question paper.

A copy of the Data Sheet is printed on page 19.
A copy of the Periodic Table is printed on page 20.

The number of marks is given in brackets [ ] at the end of each question or part question.

This document consists of 16 printed pages and 4 blank pages.
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Section A

Answer all the questions in this section in the spaces provided.
1 Choose from the substances listed to answer the questions.

calcium carbonate
calcium chloride
carbon monoxide
chlorine
neon
nickel
oxygen
potassium iodide
potassium nitrate

water
Each substance may be used once, more than once or not at all.
Identify the substance which:
(a) relights a glowing splint

oxygen

(b) reacts with a mixture of warm aqueous sodium hydroxide and aluminium to give a gas that
turns damp red litmus paper blue

potassium nitrate

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

(c) is an unreactive element.
DL et e s e e et S SR B e [1]
[Total: 3]
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oxygen

potassium nitrate

neon
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Complete Table 2.1 with the method of separation used to produce a sample of each of the
components in the named mixtures.

Table 2.1

mixture

method of separation

coloured inks

chromatography / paper chromatography

crude oil

fractional distsillation

salt and water

simple distillation

sand and water

filtration

3 A bromide ion has the formula shown.

79 —
35 Br

crystallisation and
evaporation to dryness
is incorrect

Complete Table 3.1 to show how many of each type of particle this bromide ion contains.
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Table 3.1
particle number
proton 35
neutron 44
L electron 36
5086/03/0/N/24

[3]
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chromatography / paper chromatography

fractional distsillation

simple distillation

filtration

35

44

36

crystallisation and evaporation to dryness
is incorrect
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4  Aqueous calcium hydroxide is an alkaline solution.

Dilute hydrochloric acid is an acidic solution.

(a) State the formula of the ion present in all alkaline solutions.

(c) Using a pH meter, the pH of aqueous calcium hydroxide is determined to be 9.

Describe one other method to determine the pH of aqueous calcium hydroxide. Suggest the
observed result.

method ...../Add a few drops of universal indicator.

0bservation ... e R
[2]
(d) State one use for calcium hydroxide in farming.
Neutralise the acid in the soil due to acid rain / Increase the pH of the soil. . [1]
(e) Aqueous calcium hydroxide and dilute hydrochloric acid are used to produce gases.
Complete Table 4.1 to identify the gas produced in each reaction.
Table 4.1
reaction gas produced
aqueous calcium hydroxide and .
ammonium chloride ammonia  /  NHg
dilute hydrochloric acid and o
calcium carbonate carbon dioxide / CO2
[2]

[Total: 7]
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Neutralise the acid in the soil due to acid rain / Increase the pH of the soil.

Add a few drops of universal indicator.

The universal indicator will turn from green to blue.

ammonia


carbon dioxide
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5 One of the characteristics of the homologous series of alcohols is that its members have the same
general formula.

‘(a) Describe two other characteristics of a homologous series.

2

Similar chemical properties

Gradual change in physical properties.

Same functional group. [2]
(b) Complete Table 5.1 about some alcohols.
Table 5.1
name molecular formula structure
methanol CH,O CH,OH
C2HsOH iy
ethanol CaHeO CH,CH,OH incorrect
propanol C;HgO CH3CHaCH, OH
(3]
(c) Deduce the general formula for the homologous series of alcohols.
....... (Y O [1]
(d) Aqueous ethanol is manufactured by the fermentation of glucose.
State two conditions needed for fermentation.
1..33°C [ room femperature.
2 .. ADSeNCe O OXy O [ NG O O e
[2]
(e) Vinegar is an aqueous solution of ethanoic acid.
(i) Name a substance required to convert ethanol into ethanoic acid.
Oxygen / Acidified Potassium manganate(VII) (]
(i) The structure of alcohols contains the ~OH group.
Ethanoic acid is a carboxylic acid.
Use the structure of ethanoic acid to explain why it is a carboxylic acid.
It contains the -COOH group.
..................................................................................................................................... [1]

5086/03/0/N/24
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Similar chemical properties

Gradual change in physical properties.

Same functional group.

propanol

Oxygen / Acidified Potassium manganate(VII)

It contains the -COOH group.



Absence of oxygen / No oxygen
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6 Fig. 6.1 describes the reaction of solid R with acid S to form solution T and hydrogen.
It also shows some of the reactions of solution T.
R
a shiny solid
add acid 8
T hydrogen
a colourless solution a colourless gas
add aqueous add dilute nitric acid followed by
ammonia aqueous barium nitrate
u Vv
white precipitate white precipitate
add excess aqueous
ammonia
white precipitate
dissolves into a
colourless solution
Fig. 6.1
(a) Identify each of R, S, T, Uand V.
R zinc Zn
S sulfuric acid H2804
T zinc sulfate ZOSO 4
U ..zinc hydroxide WA (D
Y, barium sulfate E)QSOQ
' [5]

(b) Write a balanced chemical equation, including state symbols, for any of the reactions shown
in Fig. 6.1.

....... Zo(s). 1. HaS04 (0) > ZaS04.(09) 1.  Ha(g). ... [3
ZnS04 (aq) + Ba(NO3), (ag) — Zn(NOs), (q) + BasOa(s) [Total: 8]
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zinc hydroxide

barium sulfate

zinc sulfate

sulfuric acid

zinc
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In 1950, carbon dioxide contributed 0.031% by volume of clean dry air. The percentage is now
0.041%.

(a) State one effect on the environment of this change to the percentage of carbon dioxide in the
air.

Higher percentage of carbon dioxide will lead to global warming / increase in Earth's

(b) Briefly describe how the carbon cycle regulates the amount of carbon dioxide in the
atmosphere.

Carbon dioxide is produced during respiration and combustion of carbon-containing fuels.

[Total: 3]
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Higher percentage of carbon dioxide will lead to global warming / increase in Earth's 

average temperature.

Carbon dioxide is produced during respiration and combustion of carbon-containing fuels.

However, carbon dioxide is absorbed during photosynthesis of plant growth.

Hence, the amount of carbon dioxide remains about the same.
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8 Calcium, iron, magnesium and silver are all metals.
(a) Describe two general physical properties of metals.
" High melting point and boiling point Higher melting point and boiling point
, Malleable / Ductile is accepted as question stated general.
Good conductor of electricity. [l
(b) State the name of the type of mixture that contains a metal with other elements.
Allo
....... Y e [1]

(c) Describe how the order of reactivity of calcium, iron, magnesium and silver is experimentally
determined.

Add hydrochloric acid into a conical flask and add calcium powder into it.

[Total: 7]
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High melting point and boiling point

Malleable / Ductile

Good conductor of electricity.

Alloy

Add hydrochloric acid into a conical flask and add calcium powder into it.

Immediately connect a gas syringe and measure the volume of gas produced in 30 seconds.

Repeat steps 1 and 2 using the same mass of metal powder for the other three metals and

use the same concentration and volume of hydrochloric acid.

The more reactive the metal, the higher the volume of gas (hydrogen) produced in 30 seconds.

Note: 

The size of the metal used can affect the rate of reaction. Hence, it is important to

standardise the size (powder).

Reaction between steam and calcium is quite dangerous. I am not sure if Cambridge will award 

full credit but you are likely to get marks for the idea. 

Higher melting point and boiling point

is accepted as question stated general.
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Sodium nitrite, NaNO,, reacts with sulfamic acid, H;NSO;, as shown in the equation.

10

NaNO,(aq) + HyNSO4(aq) - N,(g) + NaHSO,(aq) + H,0()

(a) The rate of this reaction is determined by measuring the volume of nitrogen produced every
10s.

Draw a labelled diagram of the assembled apparatus required to measure the volume of
nitrogen produced.

" l!‘\" "
; c

Gras syringe

o _©

L2 2 A Stopuoten
NaNO2 and H3NSO,

(2]

(b) Describe two changes to the conditions and explain how they increase the rate of this
reaction.

Use ideas about particles in your answer.

Increase the temperature of sodium nitrite and sulfamic acid. At higher temperature, the

............................................................................................................................................. [3]
(c) Describe and explain how you would identify when this reaction is completed.
There will be no more effervescence/bubbles observed.
[OR] Volume of gas syringe does not increase further 1]
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Increase the temperature of sodium nitrite and sulfamic acid. At higher temperature, the

reactant particles have higher kinetic energy and collide with each other more often. This

leads to higher frequency of effective collision and faster rate of reaction.

Use higher concentration of sulfamic acid. When concentration increases, there are more

reactant particles per unit volume. This leads to higher frequency of effective collision

and faster rate of reaction.

There will be no more effervescence/bubbles observed.  

[OR] Volume of gas syringe does not increase further.
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(d) In one experiment, 0.97 g of sulfamic acid is reacted with excess sodium nitrite.

(i) Calculate the amount, in moles, of sulfamic acid, H3NSO,, used in the experiment.

[A:H 1,N, 14; S, 32; O, 16]

0 -97
mol of HzNSO., = 1 mark for correct
: * 3t14 ¢ 32+ 3(1b) Mr calculation / working.
1 mark for correct final answer
= 0-0|l wmol
amount = ................ oo‘ ...................... mol [2]

(ii) Deduce the amount, in moles, of nitrogen formed in the reaction.

Calculate the volume of nitrogen, measured at room temperature and pressure, formed
in the reaction.

[One mole of any gas at room temperature and pressure has a volume of 24 dm?3]

H3NSO§ : Nz
(N

0. ol B 0.0\

©
o
X
»
H
n

0.24 dm3

amount= ...........0.o0\ mol
volume = ............... O 24 dm3
[2]

[Total: 10]
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1 mark for correct
Mr calculation / working.

1 mark for correct final answer
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Section B

Answer one question from this section.
Write your answers in the spaces provided.
10 Ethene is a covalent compound with a simple molecular structure shown in Fig. 10.1.

Fig. 10.1 shows the structure of ethene.

H H
|
c=cC
||
H H
Fig. 10.1

(a) Describe what is meant by a covalent bond.

(b) Draw a ‘dot-and-cross’ diagram to show the bonding in an ethene molecule.
Show only the outer shell electrons.
o: e of H
o e of ¢,

(TR0
6‘ a xX:e of Ca

Can use same symbol for C as well.

(2]
(c) Suggest two physical properties of ethene.
1 Low melting point and boiling point e
o Cannot conduct electricityinanystates |~ | coummmmiim s
2]
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Low melting point and boiling point

Cannot conduct electricity in any states

A covalent bond is a chemical bond formed due to the sharing of electrons between two atoms.

Can use same symbol for C as well.
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(d) Ethene is an unsaturated hydrocarbon.

13

(i) Explain why ethene is unsaturated.

It contains carbon-carbon double bond.

(ii) State the name of a reagent used to test for unsaturated hydrocarbons.
Aqueous bromine / Bromine solution / Bromine water

(e) A plastic is made of poly(ethene) molecules.

Poly(ethene) is an addition polymer made from ethene monomers. H H
(i) Draw the structure of poly(ethene). | |

H | l

H H

1 mark if this is seen in your

H

o
C —C
|
H

answer
(1)
H
(2]
(ii) Describe one chemical method of recycling plastics.
Plastics can be cracked to form shorter chain alkanes and alkenes.
..................................................................................................................................... [1

[Total: 10]
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Aqueous bromine / Bromine solution / Bromine water

It contains carbon-carbon double bond.

Plastics can be cracked to form shorter chain alkanes and alkenes.

1 mark if this is seen in your
answer
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41 Sodium is a reactive metal and chlorine is a reactive non-metal.

14

(a) Explain why sodium is a metal and chlorine is a non-metal. Answer in terms of electronic
configuration.

Relate metallic properties to number of valence electrons and tenden
(b) Sodium has an oxide, Na,O. cy to lose electrons.

Chlorine has an oxide, CL,0;.

Complete Table 11.1 about these oxides.

Table 11.1
oxide type of oxide
CO neutral
Cl,0, acidic
Na,O basic

[2]
(c) Sodium reacts with chlorine to form the ionic compound sodium chloride.

(i) Draw a ‘dot-and-cross’ diagram to show the arrangement of all the electrons in
sodium chloride. [Proton numbers: Na, 11; C[, 17]

Include the charge on each ion.

— t

()

: | - ~ 3 2]

(ii) Explain why sodium chloride conducts electricity when molten but not when solid.

— " .:6‘0?“&

..............................................................................................................................
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basic

acidic

The electrostatic forces of attraction between oppositely charged ions are weaker

in the molten state and there are mobile ions to act as charge carriers.

Sodium atom and chlorine atom has an electronic configuration of 2.8.1 and 2.8.7 respectively.

Since sodium atom will gain electron while chlorine atom will lose electrons instead of gaining 

electrons, sodium is a metal and chlorine is a non-metal.

New Syllabus LO: 

Relate metallic properties to number of valence electrons and tendency to lose electrons.
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(iii) The reaction between sodium and chlorine is exothermic.

15

M

State the meaning of the term exothermic.

Exothermic means heat is released/lost to the surrounding.

(d) Fluorine is a halogen in the same group as chlorine.
Fluorine reacts with iodide ions as shown in the equation.

F,+2I"> 1, +2F~
Explain why this reaction involves both oxidation and reduction.

Use ideas about electron transfer in your answer.

CI7 s oxdised as. it lost electvons fo form I, .
Fo s redvad as if. guoed _electrons fo.form Fo.. ...

[Total: 10]
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Exothermic means heat is released/lost to the surrounding.
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Data Sheet

Colours of Some Common Metal Hydroxides

aluminium hydroxide white

) calcium hydroxide white
copper(Il) hydroxide light blue
iron(IT) hydroxide green
iron(III) hydroxide red-brown
zinc hydroxide white

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge
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