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2
Which changes take place when a liquid at 60°C become a gas at 120°C?
separation of energy of attractive force between
particles particles particles
A increases decreases increases
B increases increases decreases
C decreases decreases increases
D decreases increases decreases

in which conversion would water molecules lose speed?

N

water 4—— ice

ice ——>» water
ice —» steam

steam ———» ice

o0 m >

water ——» steam

The table shows the melting and boiling points of five compounds, S, T, U, V and W.

substance melting point (°C) boiling point (°C)
S - 182 -162
T -23 77
U -97 65
Vv 41 182
W 132 290 -

Which substance(s) exists as a gas at room temperature?

A Sonly B Sand T only C Tand Uonly D VandWonly

Which are the properties of a gas that need to be considered to select the collection method?

1 the colour of the gas

2 the density of the gas

3 the solubility of the gas in water
A 3only B 1and3only C

2 and 3 only D 1,2and 3

Which of the following is likely to be a pure compound?

a brown solution

an oily liquid which gives two fractions when distilled

blue crystals which all melt at 80 °C

colourless crystals which melt over the range (78°C to 80°C)

gowp
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The table shows the colours and solubilities in water of four solids.

solid colour solubility in water
w blue insoluble
X blue soluble
Y white insolubie
Z white soluble

A mixture containing two of the solids is added to excess water, stirred and filtered.
A blue filtrate and a white residue are obtained.

Which two solids are present in the mixture?

A W and X B WandY C Xand¥Y D Xand Z

A mixture of three miscible liquids P, Q and R were fractionally distilled. P has the lowest
boiling point, followed by Q, and R has the highest boiling point.

Which part of the fractionating column, A, B, C or D gives the least proportion of R?

thermometer

Temperature showing the
boiling point of fraction
collected

to condenser

6 o >

fractionating column

round bottom flask
with mixture of P, Q,
and R
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Which diagram shows a mixture of element and compounds?

S0 o0 06)
@@%30.

A B c D

11
The atom of an element, Z, can be representedas 2.

Which of the following staternent about this atom is correct?

ooOow>

An atom of Z has 5 electrons.

An atom of Z has 6 protons.

An aiom of Z has 11 neutrons.

An atom of Z has a relative mass of 16.

An element X has two isotopes, which may be represented as X and X .
How does an atom of > X differ from an atom of > X 2

A

B
Cc
D

238

X has 3 more neutrons and the same number of electrons as =X .
233 235

X has 3 more neutrons and 3 more electrons than ~°X .
218

X has 3 more protons and the same number of electrons as 235X .

235
% X has 3 more protons and 3 more electrons than *.X .

The diagram below shows the electron arrangement for an ion, J-.

An atom of element J contains 10 neutrons.

What is the nucleon number of element J?

A

18 B 19 c 20 D 21
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5

The diagrams show the arrangement of the electrons of four elements.

element 1 element 2 element 3 element 4
Which two elements are from the same Group?
A 1and 2 B 1and 3 C 2and4 D 3and 4
Which pair of elements form a compound by sharing electrons?
A carbon and chlorine
B lithium and iodine
Cc neon and oxygen
D potassium and bromine
An element Q reacts with chlorine to form a solid of formula QC!.

What could be the electronic configuration of Q7

2,6

2,8,1
282
287

ooOom>

Which ions are present in an aqueous solution of sodium sulfate, Na2S04?

Naz*, 804, H2* and OH
Naz*, S0.%, H* and OH-
Na*, SO4%, H* and OH"

Na*, SO.2, H* and OH?*

oOw»

Which two statements about a covalent bond are correct?

1 It can be formed between two metal atoms.

2 it can be formed between two non-metals.

3 it can be formed by the transfer of electrons between atoms.
4 It can be formed by sharing electrons between atoms.

A 1and 3 B 1and 4 C 2and3 D 2and 4
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17  The diagram shows the arrangement of electrons in the outer shelis of the atorns in the
compound ZzY.

Which pair of elements could be Y and Z?

Key
O electrons of Y atom
X electrons of Z atom

Y z
A neon chlorine
B carbon fluorine
Cc oxygen fluorine
D sulfur oxygen

18  How many oxygen atoms are there in a molecule of ethanedioic acid, (COOH),?

ooOowm>
®DEN

19 How many elements are there in copper(ll) suifate crystals, CuSO4.5H,0?

A 4 B 5 I D 21

20 Ethanoic acid has the formula CH3:COOH. The structural formula of this acid is shown below.

H O
|1
H-C-C-0O—-H

H
What is the total number of electrons in the covalent bonds found in one molecule of ethanoic
acid?
A 8 B 10 C 14 D 16

END OF PAPER
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2
Sectlon A
Answer all the questions in this section in the spaces provided.
(a) Substances can be classified as elements, compounds and mixtures.
When completed, Table 1.1 describes four substances.

Complete Table 1.1.

Table 1.1
substance classification atoms within this
(element, compound or substance
mixture)
hydrogen chloride compound hydrogen and chlorine

water

carbon dioxide

air

6]

b) (i) Name the type of chemical bonding present in ammonia.

(i) Draw a ‘dot and cross’ diagram to show the arangement of electrons in a
molecule of ammonia in the space below,

2]

(ili) State one physical property of ammonia.
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Name the most suitable piece of apparatus that is used to carry out the following.

(a)

(b)

(c)

(d)

()

(a)

(b)

(c)

(d}

(e}

To collect 15.6 cm?® of carbon dioxide gas from a reaction.
......................................................................................................... 11
To measure the boiling point of a solution.
......................................................................................................... (1
To measure 22.3 ¢cm?3 of sodium hydroxide.
......................................................................................................... [1]
To measure the rate of dissolving salt in water.
......................................................................................................... 1]
Measuring the volume of about 20 cm?® of a liquid.
......................................................................................................... ]
For each of the following substances, fill in Table 3.1 with ‘True’ or ‘False’
Table 3.1
When a gas is compressed, the gas particles becomes smaller.
The smallest particles that exist freely in a sample of helium gas are
atoms.
In fractional distillation, the first distillate that is collected is usually
the liquid with the highest boiling point.
Each molecule of sodium chloride consists of only one Na* ion and
one C/ ion.
The only element in the Periodic Table without neutron is hydrogen.
(5]
[Turn over
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Table 4.1 show the various methods for separation of mixtures.

Table 4.1
filtration fractional distillation chromatography
crystallisation magnestic attraction simple distillation

With reference to Table 4.1, name the most suitable method to:

(a) obtain pure water from salt water solution,

.............................................................................

(b} identify banned food colourings in a food sample,

(c¢) separate sand from a mixture of sand and wafer,

(d) separate water and ethanol,

.............................................................................

{e) obtain copper(ll) sulfate crystals from copper(Il} sulfate solution,
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(a)

(b)

(c)

5

Table 5.1 shows the formula of some common ions.

Table 5.1
COy* NH,* OH
8042' NO3s-

Using the formula of the ions in Table 5.1 and the Periodic Table, state the chemical
formula of the following substances:

(i) caicium nitrate,
................................................................................................ [11

(i) sodium carbonate,
................................................................................................ {11

(i)  aluminium sulfate.
................................................................................................ 1]

Balance the following chemical equations.

o ... Zn o+ ... HCI = ...ZnClz + ... H: 1]

(i) ...CuCOs + ... HCI > ...CuCh + ...COz + ...H O[]

(i)  ...NaOH + .. H2S04 > ....N2:S0; + ....H0
(1]

Write balanced chemical equations for the following word equations.
State symbols are not required.

{i) ammonium chloride + sodium hydroxide->sodium chloride + ammonia + water

(i) iron(ll) sulfate + sodium hydroxide - iron{Il) hydroxide + sodium sulfate
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Table 6.1 lists the number of protons, neutrons and electrons in several different particles.

Table 6.1
particle electrons protons neutrons
A 8 8 8
B 14 14 14
c 2 2 2
D 13 13 14
E 10 13 14
F 8 8 10
G 10 7 7

Which of the particles, A, B, C, D, E, F and G in Table 6.1, match each description?

(a)

(b)

(€)

(d)

(e)

Which two particles are ions?
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7 Fig 7.1 shows the change in temperature with time when a compound, naphthalene is being
heated from room temperature to 300°C.

Temperature / °C

(a)

(b)

300—

250—

200—

150—

100—

50 —

0 » time
Fig. 7.1
On which point, A, B, C, D or E, of the graph would

U] the distance between naphthalene particles be the furthest,

................................................................................................ (1]

{ii) naphthalene exist as both liquid and gas,
................................................................................................ [1]

(i)  be the melting point of naphthalene?
................................................................................................ 1

Describe the arrangement and movement of the naphthalene particles at temperature
at point C.

AITaNgEMENE: .. ..o

.........................................................................................................
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Section B
Answer all the questions in this secfion.
Write your answers in the spaces provided.

Magnesium chioride and sodium chioride have high melting points and form colourless
solution in water.

(a) (@ Draw a diagram to show the electronic structure of magnesium chloride.

[2]
(i) Describe how this structure differs from the electronic structure of sodium
chloride.
................................................................................................ (3]
(b) Explain why these two substances have high melting points.
......................................................................................................... 13]

(c) Solid magnesium chloride does not conduct electricity. However, magnesium chloride
solution conducts electricity.

Account for the properties of solid magnesium chloride and magnesium chioride
solution. Your answer should clearly state the reason(s) for each substance.

.........................................................................................................

.........................................................................................................
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9 Paper chromatography was used to investigate a forgery case. A sample of ink from a forged
signature was compared with inks from the pens of five suspects, A, B, C, D and E. The

results obtained are as shown in Fig. 9.1.

solvent front

(a)

(b)

(c)

(d)

(e)

U

(@)

‘
start line . .
x_

\\*

—

- ¥ ¥ ¥—
ink from forged
signature A B C D E

«+—— inks from pens of suspects —»
Fig. 9.1

How many dyes were present in the ink from the forged signature?

......................................................................................................... (1]
Which ink/s could have been used to forge the signature?
......................................................................................................... 13
The police concludes that ink A is made up of a pure dye.
Do you agree? Explain.
......................................................................................................... 2]
Why is the start line usually drawn with a pencil instead of a pen?
......................................................................................................... [1]
Why must the solvent be below the start line at the start of the experiment?
......................................................................................................... (1]
How are the different dyes in the ink separated?
......................................................................................................... 1]
State one other real life application of paper chromatography.
......................................................................................................... [1]
[Turn over
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10

(h}  Draw and labet the apparatus that could be used to produce this chromatogram.

(2]

END OF PAPER
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SKSS 3E MYE 2019 Mark Scheme

Paper 1 [20 marks]

BP-178

1 2 3 4 5 6 7 8 9 10
B C A c Cc C A A A A
11 12 13 14 15 16 17 18 19 20
B C A B Cc D C B A D
Paper 3 [65 marks]
Section A [45 marks]
1 (a)
substance classification atoms within this
(element, compound or substance
mixture)
hydrogen chloride compound hydrogen and chlorine
water compound [1] hydrogen and oxygen
1]
carbon dioxide compound [1} carbon and oxygen [1]
air mixture [1] nitrogen, carbon,
oxygen, hydrogen,
argon [1]
{b) (1) covalent bonding [
(ii) electrons of nitragen {2.5) and hydrogen (1) correctly drawn [1}
correct number of electrons in covalent bonding using dot and cross 1
(i)  low boiling point; does not conduct electricity [1]
2 (a) gas syringe 1]
(b) thermometer [1]
(c) burette (11
(d) electronic stopwatch [1]
(e) measuring cylinder  [1]
3
When a gas is compressed, the gas particles becomes smalier.
(a) False [1]
The smallest particles that exist freely in a sample of helium gas are
{b} | atoms. True [1]
In fractional distillation, the first distillate that is collected is usually
(c) | the liquid with the highest boiling point. False [1]
Each molecule of sodium chloride consists of one Na* ion and one
(d) | Clion. False [1]
The only element in the Periodic Table without neutron is hydrogen.
(e) True [1]

PartnerinLeaming
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4 (a)
(b)
{c)
(d)
(e)

5 (a) (i)
(i)

(i)

b) ()
(1)

(i)

(©) @)

(it)

6 (a)
(b)
{c)
{d)
(e)

7 (@ (i)
(i)
(iii)
(b)

BP-179

simple distillation 1]
chromatography [1]
filtration 1 :
fractional distillation [1] |
crystallisation {1]

Ca(NOs)2 [1]

Na2C03 1
Al2(S04); 1]
Zn + 2HC! = ZnClz + H» 1

CuCOj + 2HC/ = CuCl; +CO2 +H0  [1]

2NaOH +H280, = Na:S80s + 2H.0 [1]

NH4C/ + NaOH-> NaC/ + H.0 + NH3;

[1m for correct chemical formulas & 1m for balanced equation]
FeSO,4 + 2NaOH -> Fe(OH), + Na,S50,

[1m for correct chemical formulas & 1m for balanced equation}

Eand G [1]
C [1]
Dand E [1]
Aand F [1]
B [1]
E f11
D i1l
B [1]

arrangement: The particles are closely packed and disorderlyfirregularly. [1]
movement:  The particles are sliding past one another.

Section B [20 marks]

8 (@ ()

(ii)

(b)

(c)

9 (a)
(b)
{c)
{d)
()

f
()
(h)

electrons of magnesium ion (2.8) and chloride ion (2.8.8) correctly drawn [1]
correct number of 2 electrons transferred and using dot and cross 1]
magnesium ion has a charge of 2+ while sodium has a charge of 1+. [11

Each magnesium ion has two chloride ions that are bonded [1] whereas each sodium lon
has one chloride ion that is bonded. [1]

During melting, a lot of energy is needed [1] to overcome the strong electrostatic forces of

attraction [1] between the oppositely charged ions [1] which results in their high melting
points.

For solid magnesium chioride, the oppositely charged ions are held by strong electrostatic
forces of attraction and hence not mobile to conduct electricity. [1]

In magnesium chloride solution, the oppositely charged ions are mobile and act as charge
carriers to conduct efectricity. [1]

2 dyes [1}

ink D 1]

Yes [1] ink A has only one spot on the chromatogram. [1]

Pencil is insoluble in water but pen is soluble in water. [1]

This ensures effective separation of the mixture instead of the mixture dissolving directly

into the solvent. [1]

The different dyes have different solubilities in the water which allows them to be

separated. [1]

To identify unknown or banned drugs in athletes / any suitable real life application can be

accepted {1

Drawing of suitable apparatus for chromatography such as beaker, boiling tube, stopper,

chromatography paper with baseline and the mixture to be separated and identified and

water as solvent [1] Label the apparatus and do so correctly [1]
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