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A mixture of ammonia, hydrogen, chlorine and hydrogen chloride gas is passed through
the arrangement as shown below.,

-gas jar

mixture of __
gases

lithium concentrated
hydroxide H2504 (ag)
(ag)

Which of the following gas will be collected in the gas jar at the end of the experiment?

A ammonia
chlorine

B
C hydrogen
D hydrogen chloride

An experiment was set up to investigate the rate of diffusion of two gases P and Q.

. poraus pot . .

P

After some time, bubbling was observed in the beaker of water.
Which of the following conclusion is correct?

P diffuses out of the tube faster than Q diffuses into the porous pol.
P has higher relative molecular mass than Q.

P is an unreactive gas and Q is a reactive gas.

o O W >

P is monatomic and Q is diatomic.
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3 Gas Y was made from a reaction and collected by passing through a U-tube immersed

Which could be the melting and boiling point of Y?

meiting point / °C boiling point/ °C
A 180 211
B -78 -39
C ~-129 20
D -81 -84
4 The table below gives some information about the properties of three chemicals.
[ chemical water effect of heat
ammonium chioride soluble decomposes
naphthalene insoluble sublimes
lead(Il) sulfate insoluble no effect

Arrange the foliowing steps in the most appropriate sequence to separate a mixture of
of ammonium chloride, lead(Il) sulfate and naphthalene into its components.

)
il
1N
V.

o O W >

Heat the residue
Filter the mixture

Heat then cool the filtrate

Add water to the mixture and stir

L, v
IV, 1L
VLI
IV, I, |
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5 The chromatogram below is to identify the components in an ink sample.
¥ ¥ ]
¢’ ' §
’ '
' '’
L 3
ink ink A inkB inkC ink D ink E
sample

Which of the following statement is correct?

A

B
c
D

Ink A and C are present in the ink sample.
Ink E is one of the components in the ink sample.
The ink sample contains a mixture of four different inks.

The ink sample is a pure substance.

An element forms a positive ion with the electronic configuration of 2.8.8. What is the

proton number of the element?

A

B
C
D

16
17
18
19

An element Q reacts with fluorine to form a compound QFs. QF; can conduct electricity

in molten state. What is the chemical formula of Q sulfate?

A
B

Q504 C QS04
QS04 D Qi(SO4)
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Which of the following expiain why graphite is a good lubricant?

A
B

It contains free moving electrons.

It contains carbon atoms that are bonded by weak intermolecular forces of

attraction.

it contains layers of carbon atoms bonded by weak intermolecular forces of

attraction.

It contains layers of carbon atoms bonded by weak covalent bond.

Four substances have the following electrical properties.

substance property
W does not conduct under any condition
X conducts only in agueous solution
Y conducts in both molten and solid state
Z conducts in both molten and aqueous state

What are these four substances?

W X Y Z
A hydrogen fluoride carbon fithium chloride magnesium
B carbon hydrogen fluoride magnesium lithium chloride
B lithium chloride magnesium hydrogen fluoride carbon
D carbon lithium chloride magnesium hydrogen fluoride

Which molecule has the largest number of electrons involved in covalent bonds?

A
B

CoHa
CO;

C N2
D ' 'NHs

What is the maximum mass of magnesium, Mg, which can be extracted from 14 g of
magnesium oxide, MgO, by electrolysis?

A
B

4249
8449

c 16.8g
D 24 g
30 o
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The compound called cynogen is used as rocket propellant. 0.65 g of cynogen occupies
300 cm? at room temperature and pressure. The empirical formula of cynogen is given:
as CN. What is the molecular formula of cynogen?

A CN

B C:N:
C C:N;
D CsNg

Hydrogen burns in oxygen to produce steam as shown in the equation below.
2H2(g) + 02(9) > 2H:0(g)
Which of the following statement is correct?

A 36 g of water is obtained from 2 g of hydrogen burns completely.

B 4 gof hydrogen gas burns in 16 g of oxygen. :

C 16 g of oxygen would produce 18 g of steam.

D 1 molof steam is produced from a complete reaction of 1 mol of oxygen.

400 dm? of diluted magnesium suifate solution has a concentration of 70 g/dm?. After
heating the solution for twenty minutes, the concentration of magnesium sulfate solution
becomes 560 g/dm?. What is the volume of magnesium sulfate solution left after
heating?

A 30 dm?
B 50dm?
C 100 dm?
D 200 dm?®

Which of the following gives the largest number of ions when stirred in water?

1 mol of ammonium sulfate '
1 mol of barium suifate
1 mol of lithium nitrate

0O w >»

1 mol of iron(II) hydroxide
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An aqueous solution has pH value of 13.
What information does this fact give about the ions present in the solution?

7

concentration of H* ions concentration of OH- ions
A fow high
B none high
C high none
D B high low

Calcium carbonate is commonly used in coal-buming power stations to remove some of
the air pollutants. Which of the following cannot be removed by the use of calcium
carbonate?

A

B
C
D

carbon monoxide
nitrogen dioxide
phosphorus(V) oxide
sulfur dioxide

Which of the following mixture would react with sulfuric acid to form two different gases?

A

B
C
D

silver and magnesium carbonate
silver carbonate and magnesium
silver carbonate and magnesium oxide

silver oxide and magnesium

The pH of a dilute solution of hydrochloric acid is approximately 2. When 10 g of solid
sodium chloride is added to it, what will the pH be?

A
B

c 7
D

o\
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Which of the following reactions could be represented by the ionic equation
below in which M is the symbaol for a metallic element? - . ..

o0 w >

M (s) + 2H* (aq) > M* (aq) + H:(g)

copper + dilute nitric acid
iron + hydrochloric acid
lead + sulfuric acid

zinc + steam

Which of the pairs would react most violently together?

A

B
C
D

caesium and chlorine
caesium and fluorine
sodium and chlorine

sodium and fluorine

Which of the following statements about the elements in the Periodic Table is correct?

O O W

Elements in Group Il do not react with halogens.
Elements in Group IV form only acidic oxide with oxygen.
Elements in Group VII always exist as diatomic molecules.

The reactivity of elements increases down the group.

Element R and S are in Group VII of the Periodic Table. R is a liquid and S is a solid at
room temperature. Which of the statements are correct?

A

B
C
D

Atoms of 8 have more protons than atoms of R.
The colour of element S darker than of element R.
S displaces R from aqueous solutions of R- ions.

| only
land Il
Iland I
I, land Il
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Which of the following is not a trend down Group I of the Periodic Table?

A

B
C
D

Steel

A

B
C
D

changes in atomic size

changes in melting points

changes in reactivity

changes in number of valence electrons

is an alloy of iron and carbon. Which of the following statements is correct?

Iron and carbon reacts together to form steel.

Steel has higher melting point than pure iron.

Steel can be represented by a chemical formula

The iron in steel will react with dilute hydrochloric acid.

Which of the following properties about calcium, lithium and aluminium is correct?

A

B
C
D

Their carbonate has very low thermal stability.

They can only be extracted from their oxide by electrolysis.
They formed basic oxide.

They react vigorously with cold water.

Metals P, Q, Rand S are found to have the following properties.

|
Il

1l

Only oxides of P and R can be reduced by heating with carbon.
P and Q react with acid but not with cold water. R does not react with both acid
and water.

| Carbonate of S does not decompose under heat.

Which of the following shows the order of increasing reactivity of the four metals?

A

B
C
D

P,Q Rand$S
R, P,Qand S
R, P, S and Q
S,Q,PandR

[Turn over
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During the manufacture of iron from haematite, which of the gases are present in the

blast furnace?

A carbon monoxide only

B carbon dioxide and carbon monoxide only

C  carbon dioxide and nitrogen only

D carbon dioxide, carbon monoxide and nitrogen only

One raw material used in the extraction of iron in the blast furnace is calcium carbonate.
Which statement best explains the use of calcium carbonate?

A

B
C
D

To produce Slag as a by-product.

To reduce haematite to iron.

* To remove the basic impurities in the ore.
- To-speed up the rate of reaction.

Why is brass harder than pure copper?

A

B
c
D

The zinc atoms form strong ionic bonds with the copper atoms,

The zinc atoms prevent the sea of electrons from moving freely in the lattice.

There is a greater attraction force due lo larger number of atoms in brass.

The zinc atoms prevent layers of copper atoms from sliding over easily.

End of paper
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2

SECTION A [40 marks]

A1 A sample of a naturally occurring element Z from Group VII was found to have the

following composition.

Element Abundance / %
79 Z 50.69
81 z 49.31

(a) Identify Z by calculating the average relative atomic mass of Z.

2]

(b) Anelement Y is in period 3 of the Periodic Table. Y reacts with a sample of Z to form

s

a compound YZz. An 2qUeaUS SOITioN of this Compound ean conduct.electricity.
Draw a “dot and cross” diagram to show the bonds in YZ, showing only the valence

electrons.

(21
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(c) Element Z reacts with hydrogen to form the compound HZ with a borltng pcnnt of
— 66 °C while YZ2has a boiling pmnt of 1250 °C he difference
in their boiling points in terms of Struckire

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

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

1 3mSR B S S A P R e [4]
[Total: 8]

A2 The symbols of some particles including their nucleon number and proton number
Y are shown below,

52 p 2+ A0~ 24 53 70 5582+ 58
25 A 20 Q 33 R 3 x ZSY 28 z

(@ () Which of the particles has the greatest Alimber of sleciions?

................................................................................................... [1]
(ii) Which two of these parlicles have the same number of neutrons?
(1]
]
(i)  Suggest one reason why fuel is transported in liquid state but not in
gaseous state.
.................................................................................................. 2]

fTern over
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(li) When the fuel is transported in a hot day, its density decreases slightly.
Explain why it is so.

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

A3 A mixture of Z00GHT6ROIOTOL/IGH SIS AIFAIES6IGHEH and 2016 nol/din?
‘ofaguieousithiomiehjoride were mixed. The resulting mixture was filtered. The residue
was collected and its mass was measured immediately.

(a) Write an ionic equation of the reaction.

.......................................................................................................... {1]
(b) (i) Assuming that the percentage yield of the reaction is 95.6%, calculate the
' actual mass of the solid silver chloride formed.
(4]
(b) (i) Name all the ions present in the filtrate at the end of the reaction.
.................................................................................................. [1]

[Turn over
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(¢} Suggest how the accuracy of the mass calculated in part (b)(i) can be improved.

.......................................................................................................... M
[Total: 7]
A4 Sodium is an alkali metal which can react with many compounds to form different
products.
(a) State the differences between sodium and iron metal in terms of
(i) density:
(1]
{ii) melling point:
................................................................................................. 1]
(b} Sodium can react with compound known as crown ethers. The structural
formula of a typical crown ether is shown below.
H H H H
\C/ %
H\ / \\ /’ \ /H
/C: 0 C\
R | [ H
O O H
\ LW )
|
H-—( c—H
/ \\ / \
H O o H
H\{]: . | _H
H/ \C A \c 4 \H
LN AN
H H H H
(i) State the empirical formula for the crown ether shown above.
................................................................................................. {1]
(i) During the reaction, sodium loses an electron. Explain why.
................................................................................................. (1]

[Turn over




(c) Sodium also reacts with water.

(i) Describe two observations that can be made when a small mass of sodium
reacts with water.

D R L L

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

................................................................................................. [2]
(i)  Write a balanced chemical equation, including state symbols, for the
reaction of sodium with water.
[2]
(d) The table shows the decomposition temperatures of some metal carbonates.
decomposition
metal carbonate temperature / °C
barium carbonate 1360
magnesium carbonate 540
rubidium carbonate 3900
strontium carbonate 1280
sodium carbonate 2680
calcium carbonate 900
copper(ll) carbonate 145
(i) Explain why rubidium carbonate has a very high decomposition
temperature.
................................................................................................. (1]
(i) Based on the data in the table, arrange Group II metal from the most
reactive to the least reactive.
................................................................................................ [1]

[total: 10]
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A5 (a) The following experiments were conducted on aqueous solution of acids X and Y,
each solution having a concentration of 2.0 mol/dm?,

experiment acid X acid Y
1. | Measure time taken for 50 cm? of acid to 1.5 minutes | 20 minutes
react with 0.5 g of magnesium ribbon.,

2. | Measure the elecirical conductivity of acid 03A 0.001 A
i.e. the current which flows under identical
conditions.

(i)  Which acid has a higher pH? Using the data in the table, explain your
answer. _

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

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

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

(ii} How do we know if the reaction is completed?

(b) The graph below show the electrical conductivity of calcium hydroxide solution when
sulfuric acid is slowly added to it.

r
electrical
conductivity

volume of sulfuric acid added

>

Murn over




8
(i) Complete the chemical equation for the reaction.

rerve CA(OHR + oeere H2808 D e # e (1]

(ii) Using the equation in {b)(i), explain the trend in the electrical conductivity
show in the graph above.

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

-------------------------------------------------------------------------------------------------

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

[Total: 8]
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SECTION B [30 marks]

B6 (a) A student prepared a pure crystalline sample of hydrated potassium nitrate by titration
method as described below,
1. With a measuring cylinder, measure 25.0 cm? of potassium hydroxide solution
into a conical flask.

2. Add a few drops of methyl orange indicator into the conical flask.

w

Using a burette, titrate dilute sulfuric acid into the flask with potassium
hydroxide.

Add dropwise when solution started to change colour.

Record the volume of acid used when the colour change is permanent.
Repeat steps 1 - 5 using the same recorded volume of acid.

Transfer the potassium nitrate solution into an evaporating dish.

Evaporate the solution to dryness to obtain hydrated potassium nitrate crystals.

P e NS OE

Wash the crystals with some distilled water and dry between filter paper.

(i) There are four errors in the passage above.
Rewrite the correct statement by changing or adding words to describe the
experimental procedure,

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

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

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

(4]
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(ii) Name the type of reaction as shown ir the fitration.

(b) Sodium carbonate forms a number of hydrates of general formula
Na;CO3yH,0.

A 3.04 g sample of one of these hydrates was dissolved in 25.0 em® of water to
form a solution of 0.980 mol/dm?, In a chemical reaction, this solution was reacted

completely by hydrochloric acid using titration.

(i) Wrlte a balanced equation for the reaction between sodium carbonate and
hydrochloric acid.

(1

(ii) Calculate the relative molecular mass of the hydrated sodium carbonate.

(2]

(iii) The relative molecular mass of a different hydrated sodium carbonate was
found to be 250. Determine the value of y in this hydrated sodium

carbonate, Na,COs*yH,0.

{2]
[Total: 10]
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B7 (a) The diagram below shows the set-up of the experiments of aluminium in dilute nitric

acid.
= ' " —
aluminium aluminium strip
strip rubbed with
sandpaper
diute nive [ doie bt br
acid e e | acid ——— e
e e e )
Experiment 1 Experiment 2

(i) Describe the observation in both experiments.

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

(i)  Animmediate reaction was observed in Experiment 2, but not in
Experiment 1. Explain why the two strips behave differently.

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

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

(b) A new strip of aluminium is now placed in a beaker containing aqueous copper(I)
nitrate as shown in the diagram below.

) = ' o
aluminium strip
rubbed with
sandpaper
copper(1l) nitrate mm————tmes = 7 <
solgtio: @ P eesieiaemas

[Turn over
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{i) Describe the observations after some time.

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

[2]
(ii) Explain your observations in (b)(i).
..................................................................................................... [1]
The diagram below shows an experiment of the reaction between steam and
aluminium powder.
aluminium powder copper(I) oxide powder
steam - N N =
= = S
N : N— N_coe. W v
vessel 1 gas X vessel 2
When steam flow through the aluminium powder in vessel 1, a gas X is produced.
Gas Xis then allowed to fiow through vessel 2 containing copper(Il) oxide and a
gas Y is produced.
(i) Suggest the identity of gas X and Y.
- o b S TR (2]
(ii) Describe a method to test for the identity of gas X.
..................................................................................................... Mm
(ili) Name the solid products that are formed in vessels 1 and 2 after gases
have flown through them.
vessel 1: i e e (2]

[Total: 10]
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B8 (a) The graph below shows the first ionization energy of the atoms of elements in the

Periodic Table. :

2500

He e

2000 —
B
£
-
= 1500
>
>
@
s
= 1000 |-
i)
w
L]
g Sﬂo — b
- Li Na

i 1 | 1 I 1
o 10 20 30 30 50 60

atomic number —————

The first ionization energy of elements refers to the energy required for 1 mole of
gaseous atoms to lose 1 mole of electrons, forming one mole of gaseous ions with a
charge of +1.

Examples of first ionization energy of elements.
He(g) > He'(g) + e- ionization energy = 2400 kJ/mol

Li(g) > Li*(g) +e- ionization energy = 510 kJ/mol

(i)  Explain why elements in Group 0 have the highest ionization energy
compared to other elements in the same period.

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

(i) Based on the graph, describe the difference between the ionization energy
of the atoms in period 2 as compared to period 3. Suggest an exp!qnation.

[Turn over
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(iii)) A student made the following statement.
“Chlorine-35 and Chlorine-37 have different ionization energy.” - -
Do you agree with the student? Explain your answer.

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

(b) Chlorine gas can be made by reacting hypochlorous acid, HCIO with calcium chloride
using the apparatus below.

aqueous HCI!O ceramic waol soaked in KBr
solution

|

=] 6] B
P T Qf R
I“ ceramic wool soaked in Ki
solution
\ heat heat
k.?L— aqueous calcium

. chloride

(i) NamethereactionatP. s (11

(if) Describe the observations at T and R.

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

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

.................................................................................................... [2]
(iii) Account for the difference in the reaction at P-if the ceramic wool is soaked

in aqueous potassium fluoride.

............................................................................................ e [2)

[Total: 10]
END OF PAPER
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Marking Scheme Sec 3E EOY Chemistry 2016

Al

(@)

Average Ar = (50.67 x 79) + (49.31 x 81) = 80.0 [1]
Zis bromine. [1]

Comment

answer not left in 3 sf
didn’t write the identity of Z

2]

(b)

Correct charge [1]
Correct electron drawn [1]

Award only if ionic compound is drawn.

Comment:

generally well done
some drew simple molecular structure

(21

(c)

HZ has a simple molecular structure while YZ» has a giant lattice
structure. [1} )

Little heal energy is needed to overcome the weak intermolecular

forces of attraction[1]_between molecules in HZ

A lot of heat enerqy is needed to_overcome the strong electrostatic

forces of aftraction between oppositely charge ions [1] in YZ,.

* Difference in heat energy [1]

Comment:

Answer is not written in the form of comparison
Common error: structure of fonic compound is not written (giant
lattice structure)
Common error: break the force
Common error jonic compound
o wrong term used “forces between atoms”
o Missing “oppositely charged ions”
Common error: weak covalent bond

[41
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@ |() |R* []
g:l)) Y2 and Z 1]
A?* and Y** (1]
Do not award if students do not write the charge of the particles
Comment:
+ Did not include the charge of the particles in their answers
(b) | (i) | The liquid particles are more closely packed/compact [1] than in

gaseous state.
. b e A SR ECEIR A T
Hence there will be more fuel paficies transported PerUNItVOIUME

11

Comment:

= Badly answered

= Many wrote “gas will react with the air explosively”

*+ Many just mentioned that gas take up more space/volume
than liguid

« Did not write “more fuel particles transported per unit volume”

[2]

(ii)

On a hot day, the fuel particles gain’kinetic’éneray and move

further away:1]:

Volume of fuel / space occupied increases [1] and hence the
density decreases for the same number of fuel particles. OR
number of particles per unit volume decreases.

Comment:

« Missing key term: fuel particles gain kinetic energy and move
further away

« Common error: particles expand

» Common error: fuel expand

2]

(a)

Ag® + CI > AgCl

Comment:

Badly done; many cannot write ionic equation
Some wrote chemical equation
Silver ion Ag?*

(1




(b)

of silver nitrate

Afe isthelimiting reac :

oreticalimass of Silver chicrides= 0/002:% (087855 =073874 1]
Actual mass of silver chloride = 0.956 x 0.287 = 0.274 g [1]

Allow ECF from LR onwards

Comment:

« Did not find limiting reagent
+ Use AgCl,

e Common error: theoretical mass/ experimental mass X 100%

(c)

[4]

lons: Li*, NOs-, CF [1]
Award only all ions are listed correctly

Comment:

+« miss out chloride ions

[1]

(d)

Wash silver chloride with distilled water Or dry the solid between filter paper.

Accept either answer

Comment:

= badly written
= common answer: repeat experiment/ use larger volume of silver
nitrate solution/ leave in more significant number

(11

(a)

(i) | Sodium has a lower density than iron.

1

(ii) | Sodium has lower melting point than iron.

(1]

(b)

(i) | Empirical formula: C,0H,
Comment:

+« notinlowest ratio
« incorrect calculation
[ ]

[1]

(i) | To attain a_stable electronic confiquration of a noble gas/complete
valence electron shells of noble gas.

Reject: to become stable/ to become a noble/inert gas
Comment:

+ missing “.... noble gas”
= common error: attain a stable structure.

0
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(c) | ) = Heatis given off [2]
Sodium moves rapidly on the surface of water
« orange flame observed
effervescence observed
» spark observed / calches fire/ may have small explosion
(any_two observation)
Reject: hydrogen gas is produced / explosion/ vigorously / quickly
Comment:
» common answer: react vigorously/quickly/ explosively
(i) | 2Na(s) + 2H:0 (1) > 2NaOH (aq) + Ha(g) [2
- balanced equation [1]
- correct state symbol [1]
Comment:
« well answered
(d) | (i) | Rubidium is a very reactive metal thus forms very stable compound/ [1]

strong bond with carbonate [1], therefore a lot cﬁ heat energy is needed
to decompose.

Comment:

« did not mention that rubidium is a reactive metal

+ common use of “it” e.g. “it is very reaction” instead of “the
rubidium metal is very reactive”

« wrote “compound has high thermal stability” instead of
rubidium carbonate is a very stable compound”

« common error: rubidium carbonate is very reactive

+» Common error: rubidium is very stable.

(i)

Barium, strontium, calcium, magnesium
Do not award if non group Il metal is included in the answer.

Do not award if written as metal carbonate,

Comment:
+ Students didn’t read question carefully, included other group

metal in their answer

(1]




A5 | (a) | (i) » Acid Y asitis a weak acid (accept: weaker acid) [1] as it only
partially ionised to produce hydrogen ions in water [1]

* Acid Y takes a longer time to react with magnesium compared to
acid X, indicating that there are lower concentration of hydrogen
ions [1] OR

e The current flowing through a solution of Y is smaller than that of
X, indicating that there lower concentration of hydrogen ions [1]
inY

- Allow ECF if data is correctly explain with relation to number
of hydrogen ions per unit voltime 3]

Reject: lesser hydrogen ions
Accept: lesser hydrogen ions per unit volume
Comment:

« Badly done

» Misconception: higher pH = stronger acid

+ Common error:

o only lift the information without explanation
o lesser hydrogen ions perunitvelume-(missing)
o instead describing as weak / strong acid, student
describe as “X is more acidic”
o assume that strength of acid = rate of H* dissociated
(i) | No effervescence is observed. [1]

Comment:
* badly done
« didn't write as a form of observation
* many wrofe
o when Mg is used up
o when hydrogen gas is no longer produced '

o when salt is formed

(b)

(1)

Ca(OH)> + HoSOs > CaS0a + 2H,0
Comment: not in lowest ratio

(1]

24




(i)

The electrical conduclivity decreases as sulfuric acid is added because
of the formation of solid/insoluble calcium sulfate [1],

However, the electrical conductivity later increases because excess

sulfuric acid is added [1], increasing the number of free moving ions [1]
in the solution.

Comment:
« Badly done
« Many do not see that calcium sulfate is insoluble .
« Common error:
o Neutral salt cannot conduct electricity
‘o Neutralisation caused the electrical conductivity to
decrease
o Only H*and OH' are responsible for electrical
conductivity
o Use “becoming more alkaliné" to describe the nature

of solution before reaction the neuftralisation point

(3]

B6

(@)

(M)

= Step 1: With a2 measuring cylinder pipette, measure 25.0 cm? of
potassium hydroxide solution into a conical flask.

« Step 3: Using a burette, titrate dilute sulfurie nitric acid into

potassium hydroxide.

+ Step 6: Repeat the titration using the same recorded volume of

potassium hydroxide without adding indicator

» Step 8: Evaporate the solution to dryness saturation to obtain
hydrated potassium nitrate crystals,

» Using a burette, titrate dilute sulfuris nitric acid info potassium
hydroxide, and swirl the conical flask while titrating

Comment:
+ Generally well done

+» Many did not spot the error in step 6

]

(i)

Neutralisation

« Comment: Generally well done

(1]




(b)

U

NazCQj + 2HCI - 2NaCl + CO; + H:0

Comment:
» Generally well done

» Some wrote carbon dioxide as H.CO;

{1

(ii)

Method 1
no. of mole of Na,CO; =0.98 x 0.025
= 0.0245 [1]

M; of hydrated sodium carbonate = 3.04 / 0.0245
= 124.3061
=124 (3s.f)[1]

Method 2
Concentration = 3.04/0.025
=121.6 g/dm3

Mr=121.6/0.98 =124

Comment:
s Generally well done )
= Error: calculate the Mr with the assumption of 1 molecule of

water

2]

(iii)

M, of hydrated sodium carbonate =250
23x2+12+16x3+18y =250 [1]
18y =250-106

18y =144

y =8 [1]

Award of ECF
Comment:
s Generally well done

» Error: use answer in (b)(i) to calculate with answer as 7

which result in 1 less molecule of water

pILY




B7

(@)

U}

« bubbles/ effervescence will be observed in both experiments [1]
reject: hydrogen gas is observed.

Comment:
+ Generally well done

« Common error: no reaction for experiment 1

1

(if)

There [s a fayer of aluminium oxide / AO; in experiment 1 [[1], which will

be react with the acid first, before reacting with the aluminium metal.

Do not award Iif student did not state aluminium oxide
Comment:
= Badly done
. Comrrion error:
o Sand paper will result in a larger surface area of
reaction
o Mention “protection layer” only
o Some mentioned that there is no reaction in

experiment 1

(1]

(b)

(i)

+ Blue solution become paler/ solution changes from blue to

colouress [1]

« Reddish brown / pink solid or precipitate [1] formed

Comment:
- Generally well done

- Common error: solution turn pinkish brown

[2]

(i)

-Aluminium _is_more reactive than copper{1] therefore it will displace

copper from its solution.

Comment:

- Generally well done

(c)

(i)

X: hydrogen / Hz [1]
Y: water vapour / H20 (g) [1]
Comment:
- Generally well done for X
- Common error: Y :

c oxygen/ carbon dioxide / steam

(2]




(ii)

Place lighted splint near gas. If flame _goes off with a “pop” sound,

hydrogen is present.

Allow ECF from (c)(i)
X: carbon dioxide - bubble gas in limewater, white ppt formed
X: chlorine gas > bleaches damp litmus paper.

Do not award if student did not mention “flames goes off..."
Comment:

- Generally well done

- Did not state “flame goes off..”

(]

(iii)

Aluminium oxide [1]

copper [1]

Comment: Written as
« aluminium hydroxide
o copper (i)
o copper(ll) oxide

o chemical formula

af




B8

(@)

@

They have a complete electron shells therefore a lot of energy is needed
to remove an electron from the atom.

Reject: stable electronic configuration of a noble gas

Comment:
e many students did not explain why is the electronic

configuration stable / inert

(1]

(i)

« lonization energy of period 2 is higher than period 3. [1]
* Atoms in period 3 have an additional electron shell [1] therefore
the electrostatic force between the nucleus and valence electrons

Accept reverse argument

Do award:

atomic radius is smaller / closer distance between nucleus and
electron without stating the difference in the electron shells

Comment:
» Many did not explain why the reason
« Electrostatic forces of attraction is not mentioned in

their answer

(3]

(i)

No / disagree because both chlorines / isotope contains the same
number of electrons[1].

Award only if student disagree with the statement

Comment;

« Students show understanding that isotope have different
number of neutron but did not mention the humber of
electrons remains the same

(1]

(b)

@i

Displacement reaction / redox reaction

]

(i)

At T, reddish brown aqueous bromine observed
At R, purplish black iodine solid observed

Reject: at R, brown solution observed

Comment:

¢ Observation at T is mostly correctly stated

+ Observation at R mostly state as “brown gas”

(2]




(i)

No reaclion occur at P / remain pale greenish-yellow{1]
Chlorine is less reactive [1]than fluorine cannot displace fluorine
from KF solution

Comment:

Many did not read question carefully, compared to bromine
instead of chlorine

State fluoride instead of fluorine is more reactive than chiorine.
Misconception: more reactive halogen reacts at a faster rfate

2]

C 11 21
1B 12 22 ]
C 13 23
D 14 24
A 15 25
D 16 26
C 17 27
|
|
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