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Rock salt is a mixture of sand and sodium chloride. Sodium chloride is soluble in water but not in

alcohol. Sand is insoluble in both water and alcohol. What is required to separate sand from the

sodium chloride?

1 alcohol
2 filter paper

3 fractionating column
4 water

B

D
A
c

1and3
2and3

1and4
2and4

2 2.OO g of powdered calcium carbonate is added to 49.00 cm3 of dilute hydrochloric acid. which

apparatus is best used to measure the calcium carbonate and dilute hydrochloric acid?

calcium carbonate

A

B

G

D

beaker

beaker

mass balance

mass balance

burette

pipetle

bu rette

pipette

Four coloured dyes are separated using chromatography. which chromatogram shows a dye

which contains an insoluble component?

ABCD

baseline

4 Period 3 of the Periodic Table is shown.

Na Mg AI Si P S ct Ar

Which characteristic of the elements increases from Na to Ar across Period 3?

3

B
D

A
c

density
non-metallic charac,ter

melting point

number of electron shells
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An element Y reacts with orygen to form an ionic compound with the formula Y2O3. Which group
of the Periodic Table is element Y found in?

B

D

A
c

Group tr
Group V

Group III
Group VII

KandM
L only

H.(aq) + oH-(aq) ---+ Hzo(/)
Nat(aq) + OH-(aq) ---r NaOH(aq)

6 Lead(tl) oxide is an amphoteric oxide. Which statement about lead(Il) oxide is conect?

It will not react with hydrochloric acid but will react with sodium hydroxide,
It will not react with hydrochloric acid or sodium hydroxide.
It will react with hydrochloric acid and sodium hydroxide.
It will react with hydrochloric acid but not sodium hydroxide.

7 Four different solutions, J, K, L and M, are tested with Universal lndicator.

Which solutions are acidic?

A
B
c
D

A
B
c
D

8 What is the ionic equation for the reaction between dilute nitric acid and dilute sodium hydroxide?

B
D

A
c

I Which statement about evaporation is false?

It occurs only at the boiling point.

It occurs only at the surface of the liquid.
It occurs slowly.
It occurs when a substance converts from the liquid to the gaseous stat6

PartnerlnLeaming
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solution J K M

colour with
Universal lndicator

green purple orange

3

JandM
K only

L

red

A H.(aq) + NO:-(aQ) ---r HNOa(aq) B

c Na.(aq) + Noe-(aQ) '-, NaNos(aQ) D
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1O Which technique can be used to obtain a pure sample of water from sodium chloride solution?

B

solution

A

filter
paper

solution

solution
containing
solid

Ansvvers for Paper 1

evaporating
dish

thermometer

solution

End of Paper 1

water out

water in

spot
of dye boiling

water

I
I

c

solid

heat

D

heat

H

filter
paper

t distillatefiltrate
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Section A [40 marks]
Answer all the questions in this section.

Write your answers in the spaces provided on the question paper.

Table 1 .'l

substance melting point / 'C boiling point / 'C

w -182 -161

x 1'15 445

Y -7 59

z -169 -85

(a) ldentify the substance that exists as a liquid at room temperature and pressure.

...t11

(b) ldentify the substance that exists as a gas at -100'C.

t1l

(c) Draw, in the box provided in Fig. 1.1, the arrangement of particles in substance X at -10.C.
You may use circles to represent the particles.

Fig. 1.1

tll(d) Explain, in terms of kinetic particle theory, the change in the anangement and movement of
the particles in substance Y as it is heated from -10.C to 10.C.

2

153

I Table 1 .1 shows the melting and boiling points of four substances, W, X, Y and Z.

I

I
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An atom is the smallest particle of an element and can be described as an electrically neutral

particle.

(a) Explain why an alom is electrically neutral.

t1l

(b) (l) Complete Table 2.1 to show the number of protons, neutrons and electrons present in

atoms of !!tla and ]lNa.
Table 2.1

atom number of
protons

number of
neutrons

number of
electrons

23
11

Na

24
11 Na

(ii) What is the name given to describe atoms of the same element, such as flNa and

liNar

111

(iii) Explain why the chemical properties of llNa and llNa are the same.

tzt

(iv) Predict one difference in the physical properties of llNa and ]lna.

t1l

(c) Complete lable 2.2 to identify the charges of particles that have the following numbers of

protons, neutrons and eleclrons.
f able 2.2

charge of
particle

number of
protons

number of
neutrons

number of
electrons

12 12 10

4 5 4

17 20 18

PartnerlnLeaming
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3 (a) Magnesium chloride has a high melting point and is a conductor of electricity when molten.

(i) Name the type of chemical bonding present in magnesium chloride.

l1l

(ii) Draw a 'dot and cross' diagram to show the arrangement of the outer shell electrons in
magnesium chloride in the space provided. [Proton numbers: Mg, 12; C/, 17]

I2l

(iii) Explain why magnesium chloride is a conductor of electricity when molten but not in the
solid state.

t2t

(b) Chlodne, Clz, has a much lower boiling point than magnesium chloride. Use your knowledge
of the bonding in chlorine and magnesium chloride to explain the difference in their boiling
points.

t2l
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ln each of these redox oquations, identify the oxidising agent and the reducing agent.

(a) ffiffi-7s't2*+Fe

oxidising agent reducing agent

(b) 2Cu2O + C ---+ 4Cu + COz

oxidising agent reducing agent

5 Fig. 5.1 shows the anangement of particles in six different substances, A, B, C, D, E and F

o
-

o oo

BP-l57

t1l

t1l

cBA

ap
fC

q

B
FED

Which substance best represents

(a) orygen gas,

(b) water vapour,

(c) a mixture of two elements,

(d) a mixture of two compounds,

(e) a mixture of an element and a compound.

Fig. 5.1
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t1l
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a

a

aq
b
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4
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Fig. 6.1 shows the apparatus a student used to prepare a dry sample of chlorine gas. Chlorine gas
is denser than air.

conc€ntated
hydrodrloric

acid

manganese(IV) oxide
flask '1

Goncentrated
sdfuric acid

Flg.6.l

(a) Complete the boxes in Fig. 6.1 to name the apparatus. l2l

(b) Using Fig. 6.1, identify two mistakes made by the student.

1

l2l

(c) Concentrated sulfuric acid is used as a drying agent to remove the water content in chlorine
gas. Deduce the nature of chlorine gas.

t11

(d) Chlorine gas is tested with a piece of damp blue litmus paper. What observation muld be
made?

PartnerlnLearning
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Mixture X contains konF) nifat6 and zinc carbonate. The mixture was first added with water and

stirred. Then it was filtered into two portions - the filtrate and the residue. A series of tests was

performed as shown in Fig. 7.1.

filler

undergoes process c

add dilute sodium
hydroxlde, warm

wlth aluminlum loll

Fig. 7.1

(a) ldentify the names of the following:

(i) green filtrate A t1l

(ii) gas B

(iii) process C

t11

t1l

(b) Describe one method, other than process c, to obtain gas D. state one observation that can

be made.

l2l

(c) Write a balanced chemical equation for the formation of white precipitate in limewater as

described in Fig. 7.1 .

PartnerlnLearning
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mixture X

whhe
residue

gresn
fi|trate A

while solid
g* B turn3

moist red litmus
paper blu€

gas O is
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lim€wat€r
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Section B [20 marks]
Answer any two questions in this section.

Write your answers in the spaces provided on the question paper

(a) A student prepares crystals of coppe(tr) chloride by adding an excess of coppe(Il)
carbonate to 50.0 cm3 of 2.00 mol/dm3 hydrochloric acid.

(i) Write a balanced chemical equation, including state symbols, to represent the reaction

......t2)

(ii) Why does the student add an excess of coppe(Il) carbonate?

t1I

(iii) Describe how the student would obtain pure and dry crystals of copper(Il) chloride
. You may assume that coppe(Il) chloride decomposes under strong

heating

t31

(b) (i) Calculate the number of moles of coppe(tr) chloride that can be made from
50.0 crn3 of 2.00 mol/dm3 hydrochloric acid.

[Relative atomic massesl A.: H, 1; C/, 35.5; Cu, 64]

t2t

(ii) Hence, calculate the maximum mass of copper(Il) chloride that can be obtained.

[Relative atomic masses: A.: H, 1; C/, 35.5; Cu, 641

8
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(a) Silver chloride, AgC/, is insoluble. lt can be made by a precipitation reaction between

aqueous barium chloride and a suitable aqueous reactant X.

(i) What is meant by lhe lerm preciPitate?

....121

(ii) write a balanced ionic equation, including state symbols, to represent the formation of

silver chloride.

t2t

(iii) Name a suitable aqueous reactant X that can be used to prepare silver chloride.

I11

(b) Describe how you would obtain a pure and dry sample of the precipitate tom the reac'tion

mbriture.

t2)

t11

(d) Explain why titration is not a suitable method to prepare silver chloride

t2t

9

PartnerlnLeaming
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(c) suggest one reactant, other than aqueous barium chloride, that can react with aqueous

reactant X to obtain silver chloride.
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l0 Phosphine, PHg, is a gas which has a smell of garlic. lt is formed when white solid phosphorus is
warmed with aqueous sodium hydroxide.

(a) (i) Draw a 'dot and cross' diagram to show the anangement of the outer shell electrons in
one molecule of phosphine. [Proton numbers: P, 15; H, 1]

(ii) Predict one physical property of phosphine besides its low boiling point.

t11

(b) (l) Calculate the maximum mass of phosphine formed when 1.86 g of phosphorus reacts
with excess aqueous sodium hydroxide.

lzt

(ii) Calculate the volume of phosphine formed from 1.86 g of phosphorus at room
temperature and pressure.

111

10

l2l

PartnerlnLearning 161

12)

4P + 3NaOH + 3HzO - PHs + 3NaHzPOz

(c) Phosphine decomposes into its elements on warming. Write a balanced chemical equation,
including state symbols, for this reaction.
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(d) Phosphine reacts with hydrogen iodide to form the salt phosphonium iodide, PHrI.

Phosphonium Salts react in a similar way to ammonium Salts when warmed with aqueous

sodium hydroxide.

(i) ldentify the produc{s, other than water, formed during the reaction of phosphonium

iodide with aqueous sodium hydroxide'

t1l

(ii) state the observation that could be made when sodium hydroxide is warmed with

phosphonium iodide.

t11

End of Paper

11
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Sec 3E Science(Chemistry) 5076/5078

Marking Scheme

Paper 1

Paper 2

I

D c c B c B B A D

1Y'| a( )

1(b) w

0.5m - at
/easf 3 rows
of patticles
padicles

0.5m -
pafticles
touching
each other
and same
size

1(c)

2 1m-
compaison
between
anangement
of particles*

1m-
compaison
between
movement of
pafticle#

(d) From -'t0'C to -7'C, the particles in solid state are
verv closelv toqether in an orderlv mannef and yl@19
about thelr llxed posltionsr.

At -7'C, a mixture of liquid and solid states are present. The
particles gain energy and move further apart as they
overcome the forces of attraction.

From -7'C to 10'C, the particles are in the liquid state. The

oartlcles are close toqether in a disorde4v manned and

ilove freelv throuohout the liouid volumd.

packed

1(a)

electrons. Hence, net charge is zero.

Reject: "number of protons is equal to number of electrons."

The total tsnumber of nsfrom the Ditive cha
numesg!il-]g the

2

1

PartnerlnLeaming
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(b) (i)
number of

protons
number of
neutrons

number of
electrons

iitl" 11 12

1irua 1t 13 1 1

2 Minus 0.5m
for every
incorrect
answer.

(ii) lsotopes. 1

(ii0 They have the same number of valence electrons. 1

(iv) llrua nas a

than llNa .

Reject: "...higher mass

1 Comparison
must be
made.

3

(c)

(a) (r)

charge of
particle

number of
protons

number of
neutrons

number of
electrons

12 12 10

s 4 5 4

1- 17 20 18

lonic bondinq.

2

IL1

1m each

(ii)
+

Key:
x - electrons from chlorine
o - electrons from magnesium

2 1m - correct
charges for
both ions
1m - conect
valence
electron

Minus 0.5m
for missing
key

(iii) Mobile ions in the molten state can act as charqe carriers 2 1m-
presence of
mobile ions

1m - fixed
position of
ions in solid
state

PartnerlnLeaming
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11

2+

I

which enable the conduction of electricity.

However in solid state. ions are held in their fixed
gi!!q and are not mobile. Hence magnesium chloride in
the solid state is unable to conduct electricity.
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r

(b)

I
(a)
I

Chlorine molecules are held toqether bv weak
intermo cular forces of n which require little
amount of enerqy to overcome them.

Maqnesi chloride consists of opposi telv charq tons
held toqether bv stronq electrostatic forces of attraction
which require laroe amount of enerov to overco e them.

Hence, chlorine has a much lower boiling point than
magnesium chloride.

Oxidising agent: fg?r
Reducing agent: 4

2

1

1m - little vs
large amount
of energy

1m-
compare
forces of
attraction
involved

Both must be
conecl

I
5

(b)

I
(a)

I
Oxidising agent: qzg
Reducing agent: g

E

1

4

Both must be
conect

(b) s 1

(c ) I 1

(d) E 1

I
6

(e)

w
(a)

I
A

Box on the lefi: qiglfl3g! - 1m

Box on the right: qas iar - 1m

Also accept: measuring cylinder

1

2

(b) 1. The second ical flask should be I 2

(c ) Neutral / acidic

Accept any one of the answers.

I

(d) Blue litmus paper will turn red (0.5m),
ysblle (0.5m).

then bleached / 1

J

PartnerlnLeaming
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g@!!.-reLb9-!.9ft oDeneg. - 1 m

2. Gas lar should be inverted (i.e. downward delivery
of gas) as chlorine is denser than air. - 1m
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7 ironflD nitrate

ammonta(ii) 1

(iii) thermal decomoosition 1 reject:
heating

(b) Add any named dilute acid (e.q. nitric acid) to the white 2

I

(c)

ffi
(a)

ffi
(i)

COz + Ca(OH)z ---+ CaCOs + HzO

1m - balanced equation
1m - correc{ chemical formulae for reactants and products

CuCOs(s) + 2HCr(aq) --- CuC/z(aq) + COz(q) + HzO(jl

1m - formulae are conectly written and the equation is
balanced
1m - state symbols are all correct

ffiffi
2

2 State
symbols not
insisted for
chemisal
equation

(ii) Toensurethat@.
lf not, the presence of acid will contaminate the salt formed.

1

(iii) Heat the filtrate until a saturated solution is obtained.

Leave the saturated solution to cool so that

Filter the mixture to obtain the crystals
between sheets of filter paper

form

Drv the crystals

crvstals can

J 1m each

(b) (i) Number of moles of hydrochloric acid
= (50 / 1000) x 2O = 1.00 mol [1]

Molar ratio of hydrochloric acid : coppe(tr) chloride = 2 : 1

Number of moles of copper(tr) chloride
= 1.0O l2 = 0.500 mol [1]

2 Allow ecf of
molar ratio
based on
8(aXi)

(ii) Relative molecular mass of copper(tr) chloride
= (64 + 35.s + $$.$) = !!! [1]

Maximum mass of copper(tr) chloride
= 0.500 x (64 + 3S.S + 35.5) = 67.5 q [11

4
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w
(a)

K
(i)

w
1

residue.

E@ can be observed / white residue dissolves
!n !!g gglg! to form a colourless solution.

2

|lt
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I (a) (i) Precipitate is the solid formed
when at least two aqueous Sglq!!9!!93E1!!Igg.

2

(it) Adled_+ clEd_-.+Ag]g49-I

1m - formulae are correctly written and the equation is

balanced
1m - state symbols are all correct

2

(iii) Silver nitrate solution

Any soluble s/ver saff so/ufions

Filter the reaction lqi5lg to obtain sllyrhlstids as the
residue.
Wash the residue with a little 9!!9!!!!99!-.94191.

Dlt the residue between g@t$LlE!!eIj@I.

1

1

1

(b)

(c) Aqueous hYdro Ioric acid / sodi chloride / ium
chloride / anv qroup I chloride

1

10

(d)

(a) (i)

Titration is used for p134!!9qq[g!g!!g!! ('1m) from
two aqueous solutions / containinq sodium. potasslum

or amm ontum rons. (1m)

Key
x - electron of H
o - electron of P

2

2 -0.5 m
legend
missing

if
is

(ii) le n n ct el I n

state / low densitv

reject "poor conductof
reject '!ow metting point" as it is similar to "low boiling point"
as ven in the

1

(b) (i) Number of moles of phosphorus = 1.86/31 = 0.06 mol

Number of moles of phosphine = 0.06/4 = qq1@!

hine=0.015x34=0.510mass of OS

0.5

0.5

1

5
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conect
electronic
structure of
three bonding
pairs [1]
and a lone
pair [1]
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(ii) Volume of phosphine = 0.015 x 24 = 0.360 drnr

Also accept : 360 cm3

1 ecf allowed

(c) 2PHg(q) ---, 2P(sl + 3Hz(q)

1 m - formulae are correctly written and the equation is
balanced
1m - state symbols are all correc,t

2

(d) (i) pl!9s@c.l-EEs (o 5m)

sodium iodide / NaI (0.sm)

1 accept both
names and
formulae

( ) smell of qarlic / effervescence 1

b
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