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1 The diagram below shows a chromatogram obtained using solution of three single dyes
(blue, green and red) and four other solutions (A, B, C and D).

Which of the solutions contains a dye other than blue, green and red?

R T e e S T A AT st i s e -1 Solvent front
¥ ' L
]
B ] ] d
0 ' §
————————————e—a g ——w~—-{  Start line
A- B . C D Blue Green Red
2 Five students each dissolved an-ingestion tablet in 100 cm? of water. They then each

titrated 25.0 cm? of their solutions in conical flasks with dilute hydrochloric acid, using:
the same indicator. The titration resuits are shown in the table below.

N Student P Q R S T
Titration value / cm?® 204 205|204 | 206|221

Which statement could explain the result obtained by Student T?

A The burette was rinsed with hydrochloric acid.
B The conical flask was rinsed with hydrochloric acid.
C The pipette was rinsed with the tablet solution.
D The conical flask was rinsed with the tablet solution.
3 If a 10 cm?® pipette was not available, which of the following procedures would you use

to measure a 10 cm?® portion of a solution in order {o carry out accurate titration?

Measure 10 cm? using a measuring cylinder,

Measure 10 cm? using a burette. J

Use a 20 cm?® pipette and divide the measure solution into two equal parts.
Weigh 10 g of the solution.

cOwpP

GESS 3EXP CHEM P1 EQY 16 CZY



4

3

A student set up the following experiment to demonstrate the diffusion of gases. The
gas in the porous pot is a mixture of nitrogen and carbon dioxide. The beaker is filled
with hydrogen.

hydrogen

—

beaker

porous pot

carbon dioxide~
and nitrogen

What would he expect to observe for the water level at X over time?

A The water level at X will remain unchanged.
The water Ievel atX wlll rise and then return to its onglnal position after some
time.

time.
The water level at x will drop and remam there

B
C The water level at x will dmp and then return to ats ongmal posmon aﬂer Some..
b N

A sample of iodine crystals was heated at reom temperature in the laboratory.
In terms of behaviour of particles, which of the following will occur?

The forces of attraction between the particles increase.

The particles begin to move rapidly and in random directions.
The particles begin to slide past one another.

The parlicles get denser.

oOwP

The table below shows the boiling points of some gases that are present in a sample of
liquefied air.

Gas Molar Mass / g Boiling Point / °C
- Nitrogen 28 -196
Oxygen 32 -182
Krypton 36 -153
Xenon 54 . -108

When this sample of liquefied air undergoes fractional distillation, which gas will most
likely be the last component to be collected as a distillate?

A Nitrogen
B Oxygen
C Krypton
D Xenon

190
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7 The diagram below illustrates the structures of the atoms of 2 elements X and Y.
8p
8n
X Y

When these two elements combine to form a compound, the mass of 1 mol of the
compounds formedis ..............ccon... .

A 11g

B 14g

C 23g

D 30g

8 The table below shows information about two particles D and E.

. | Neutrons | Protons. | Electronic Configuration |
D’ 18 - 16 : ‘288 -
E | .18 17 2,88

‘What are the identities of D and E?

A Anions of different elements
B Atomns of noble gases
C Cations of the same element
D Isotopes of the same element
9 A student heated some solid ammonium chloride, NHsC/, in a test tube and two gases,

one of which is ammonia, were produced. The gas were tested with meist litmus paper
using the set-up shown below.

red litmus

aper
solid é ) —/ pap
%g}&fgum 1 I!!"'\ Bglpeelgtmus

heat
Which of the following best describes the cblour change of the moist litmus papers?

A The red litmus paper turned blue and no further change was observed.

B The red litmus paper turned blue first. After a while both pieces of litmus papers
turned red.

C The blue litmus paper turned red and no further change was observed.

D The blue litmus paper turned red first. After a while both pieces of litmus papers
turned blue.

GESS 3EXP CHEM P1 EOY 16 CZY
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10 Three particles X, Y, Z have the atomic composition shown in the table below.

Particles | No. of electron | No. of protons | Nucleon number
X 18 19 39 ]
Y 19 19 39 T
Z 19 19 40

Which of the following statements is not correct?

A Particle Y and particle Z are isotopes.

B Particle Y gives away an electron to form particle X.

c Particle Y is chemically more reactive than X.

D Particle Z can form ionic compounds with particles X and Y.

11 One molecule of ethanot can be rebresented using the diagram shown below.

.HH
H‘-—CE-:'(':—O'—.H_
HH

What is the total number of unshared electrons in the ethanol molecule?
A 2
B 4
c 8
D 16

12 The diagram represents the arrangement of atoms in a pure substance with chemical
formula of DE,.

The substance is likelyto ..................

be soluble in water.

conduct electricity in the molten state.

possess high melting point and boiling point,

possess weak Van der Waal's forces of atiraction between molecules.

ooOw>»

ey
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The oxide of an element has a macromolecular structure.
Which of the following is true about the element or the oxide?

‘The chloride of the element is a covalent compound.

The element is in Group Il.

The oxide is a conductor of electricity when dissolved in water.
The oxide is in liquid state at room temperature and pressure.

oDOwWP

Osmium is a transition metal with the chemical symbol Os.

Which of the following is the correct form ula of osmium(lV) oxide?

A OSzO
B 0s02
G 0s.0
D 050;

20 cm? of.hyd':roglén' is mixed with 20 cm® of ‘oxygeén. in a reaction vessel al.Toom-
temperature and pressure. This mixture is then burnt. - ' e

Which of the following diagrams represents the particles that remaih in the reaction
vessel?

o o® T o Oq W
Lol R B

A B C D

0
®

The model and formula for some molecules involving atoms of elements X, Y and Z are
shown below.

G—

ZX

Which of the following is the correct formula for a molecule of the compound formed
between Y and Z?

YZ
ZY3
P
YZs

oOw>
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17 An excess of aqueous hydrochloric acid is added to 0.10 mol of magnesium in the
experimental set-up shown below,
T TrIT
100 cm3 I'UI:I

syringa

=] _~ dilute hydrochloric acid
0.

=] - magnesium

Why is it impossible to measure the total vol_ﬁme of hydrogen produced in this

experiment?” -~ - - .
‘A Airis p'resent-:in the tub‘eé at the start.
B Hydrogen is less dense that air.
C Hydrogen is very soluble in hydrochloric acid.
D The total volume of hydrogen produced is greater than 100 cm?®,

18 To reduce atmospheric pollution, the waste gases from a coal-burning power station are
passed through powdered calcium carbonate.

Which waste gas will not be removed by the powdered calcium carbonate?

Carbon monoxide
Nitrogen dioxide
Phosphorous(V) oxide
Sulfur dioxide

ocQwr

19 Which of the following equations suggests that a metal oxide, MO, exhibits some acidic
properties in certain reactions?

MO(s) + 2H*(aqg) > M?*(aqg) + H.O(l)

MO(s) + 20H-(aq) > MOz*(aq) + H,O(f)
MO(s) + H.O(l) > M?'(aq) + 20H(aq)

MO(s) + NH4'(aq) > M?*(aq) + H20(1) + NHs(g)

TOowr

10>
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20 The diagram represents the chromatogram for a dye.

/ Solvent front

50 W

01 X—~p—u Final position of dye
30....

m.-

Starting position of dye
10t / ‘

_of—eZ

By — — _—t— Solvent

Which fraction correctly shows the:Ry value for the dye?'“_l R

A 1
5
B 4
5
[ 5
3
D 5
1

21 Which compound cannot be used to .prepare iron(lit) sulfate by reacting with sulfuric

acid?

A Iron(Ill) carbonate
B Iron(1ll) chloride
C Iron(ill) hydroxide
D Iron(11l) oxide

22 A piece of zinc ribbon does not react when placed in a dilute solution of hydrogen
chloride in ethanol. Which of the following changes will cause a reaction when carried

out?

A Adding water and stirring the mixture.

B Cleaning the zinc ribbon with sand paper before reaction.

C Saturating the solution by bubbling more hydrogen chloride gas.
D Using zinc powder instead of ribbon.

(GESS 3EXP CHEM P4 EQY 16 CZY
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23 Caesium is an element found in Group | of the Periodic Table.
Which of the following statements is true about the carbonate of caesium?

The carbonate has relatively low melting and boiling points.
The carbonate is the least stable to heat among all Group | carbonates.

The carbonate is very soluble in water.
The carbonate will undergo thermal decomposition to form more than two

products.

coOow>

24 Four experiments on rusting are shown below.

1 2

. 1ap water

15°C
- paper-clip . - 4
rusts
after 1 week
3 4
o oil
=3 boiled tap | tap water
= water 15 °C 25 °C
8=l paper-clip | paper-clip
not sty ) rusis
afier 1 week after 1 week

Which pair of experiments can be used to show that air is needed for iron to rust?

A 1and 3
B 1and 4
C 2and 3
D 2and 4

25  Selenium, Se, is in the same group of the Periodic Table as sulfur, S.

What is the formula of sodium selenide?

A Na:Se

B NaSeO;
C Na,Se0;
D Na;Se0;

103
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26  An unclassified metal M has high density and a high melting point. Two chlorides’
formed by metal M includes MCI and MCI,.

Which of the following classification will M most likely belong to?

It is a Group Il metal.
It is a Group Il metal
It is.a transition metal.
It is.an alkali metal.

oOwm>

27 What Is the number of atoms present in 500 cm? of nitrogen gas at room temperature
and pressure?

A 1.25 x 102
B 1.34 x 102
c 2.50 x 102
D

2.78 x 1022

28 = Which of the following statements about the halogens is correct?

The reactivity of halogens increases down the group.
They dissolve in water to form colourless solutions.
They exist as molecules having a pair of atoms.
They form negative ions by losing one electron.

oOw>

29 Metal P reacts rapidly with cold water but Metal Q only reacts with steam.
Which of the fallowing statements is not correct?

The carbonates of P requires a lower temperature to decompose than that of Q.
The extraction of P uses electricity while Q is extracted by a reduction process.
P can displace Q from a solution cantaining ions of Q.

No reaction can be observed when the oxide of P is strongly heated with Q.

oOwmrP

30 Which of the following statements about kinetic particle theory is not true?

The particles of a solid have very strong forces of attraction between them.
The particles of a solid have more energy than those of a gas. '
The particles of a gas move faster than those of a liquid.

The particles that make up matter are in constant motion.

oQOw>
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31 Pure and dry calcium sulfate can be prepared from a sample of pure calcium oxide in
the process shown below.

.......... -> Filter the mixture > Wash with distilled water = Dry between filter paper
Which of the following steps is the most suitable for the above missing step?

Addition of agueous sodium sulfate ta calcium oxide.
Addition of barium sulfate and nitric acid to calcium oxide.
Addition of dilute nitric acid followed by dilute sulfuric acid.
Addition of dilute sulfuric acid to calcium oxide.

{= I o v+ -

32 One method of preparing salts is shown in the reaction below.
Metal + Acid = Salt + Hydrogen

" Which of the fi)llowiﬁg_sé!is can_ﬁo't.bé prepéred'by_- the following met-hod?-.‘l

A Copper(ll) chloride
B Iron(if) chloride

c Magnesium sulifate
D Zinc sulfate

33 Ammonium salts will produce ammonia gas on heating with a solution of sodium
hydroxide.

Which of the following sample of ammonium sait will produce the greatest volume of
ammonia measured at room temperature and pressure?

A 0.5 mol of (NHz)sPOx4
0.5 mol of (NH4}304

B
C 1.0 mol NH4C!
D 1.0 mol NHsNOs

yo e
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34 The table below shows some information of three different substances.

Substance | Stability to heating | Solubility in water | Solubility in alcohol
S stable insoluble insoluble
13 stable insoluble soluble
u not stable soluble insoluble

The following steps may be suitable to separate substance U from a mixture of these
three substances.

Filtration

Dissolving in water
Dissolving in alcohol
Evaporation to dryness
Crystallisation

L B S

Which of the féllu-,?.fing'order of steps'shows the co_:fécl'prc;'cess of sebarga,ﬁng U’i‘

-

DOm>
=

WNWN .
PR T P T S
el

35  Most boats are built with a body that consists of a high percentage of iron. Some
magnesium blocks are attached to the hull below the water line to prevent the iron from
rusting as shown in the diagram below.

waler line

magnesium blocks

Which statement explains why magnesium stops the iron from rusting?

Magnesium forms an alloy with iron.

Magnesium forms its ions more readily than iron.

Magnesium prevents oxygen in the water from reacting with iron.
Magnesium protects iron by forming a protective layer of magnesium oxide.

oOw>
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36 Which statement about the production of iron from iron(lll) oxide in a blast furnace is
correct?

A Iron is obtained using carbon monoxide as the oxidising agent.
B Iron(lll) oxide is reduced by carbon dioxide.

C Limestone is used to remove basic impurities.

D Waste gases that exit the blast furnace includes nitrogen gas.

37 The table shows four elements, W, X, Y and Z with their atomic numbers.

Elements W X Y Zz
Atomic number 6 8 11 17

Which of the following shows the likely formula of the compounds formed from the four
elements above?

Compound with agiant | A compound with a simple
© . lattice structure . molecular structure
A YX ' ' WXz
B WX 3 YZ
c W Wz
D YZ 1 W

38 A gas, Y, is less dense than air, very soluble in water and is alkaline.

Which of the following method can be used to collect a dry sample of the gas?

B
J=T» dry Y
Y-r
calcium
oxide
D
dry Y
Y —-
concentrated

sulfuric acid

195
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Substance D has chemical formula of NaAISi;Og while substance E has chemical
formula of CaALSi;Os. A student made three statements about these substances.

I D and E contain the same percentage by mass of oxygen.
Il. D and E contain different number of ions in 1 mole of substance.
k. D contains approximately 1.6 times as much silicon by mass as E.

Which of the above statements are true?

A t only

B Il only
C fand ll
D Il and Il

8 g of X204, an oxide of element X, contains 5.6 g of X.

How mény'rﬁbles.':of X does 5.6 g of the eleme'n_t.-ooﬁtain;?

A 24,2
) 16 3

24 3

B — .x. -
16 2

c 8,2
16 3

D 8. .3
16 2

END OF PAPER

GESS 3EXP CHEM P1 EOY 16 CZY
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Al

Section A [50 marks]
Answer ALL the questions in the spaces provided.

Use the chemical symbols in the following list of substances to answer the questions.
Each substance may be used once, more than once, or none at all.

Al

Ar

Brz

CBCOs

co

CO;

He

Mg

Ss

Zn0

a  Which substance(s) is/are in liquid state at room temperature?

(11
gt Which substan_cé(s) can be usé'dl_‘.as_ a'm'gii prggcgnt_lé_;n.mé;_tﬁpd? . _
R _ o m
" ¢ Which element has a \.';alenc'y of 3’3;
[
d  Which substance(s) is/are formed by the thermal decomposition of limestone?
(11
e  Which substance(s) is/are used in light bulbs?
[1
f Which substance(s) contains more than one type of bonding?
[1]
g Construct a chemical equation that shows a reduction reaction: Your reactants
must be-from the list above.
(2]

[Total: 8]

For Examiner's use



A2

Copper is a transition element that is mainly used for electrical wiring and motors.

a

State two physical properties of copper that are different from lithium.

Copper can be extracted from copper(li) carbonate in a two-stage process.

Stage 1: CuCO: -» CuO + CO»
Stage 2: CuO +C > Cu + CO

i State the condition for Stage 1 to take place.

ii - Explainwhy putassmm mnnot be extracted from potassrum carbnnate by
: usnng the Same process ; 4 .

State the formula of the following copper compounds.

i Copper(l) sulfide

ii Copper(ll) nitrate

In the space below, draw the dot-and-cross diagram of lithium oxide, showing
only the valence electrons.

{Total: 8]
o ?

1

(1]

(2]

(1]

(1]

2]

For Exarninar’s use



A3 An experiment set-up shown below was used to investigate the rate of diffusion of
different gases at room temperature and pressure. The rate of diffusion is determined
by the time taken for the water level to rise from P to Q as the gases diffuses out of
the diffusion plug.

@— diffusion plug

tube Ja

waler moves into
the apparatus to
replace the gas

The table below shows the results when different gases were placed in the tube.

Gas Molecular :I‘ima for water to
N N formula: | risefromPtoQ/s
. |"Carbon'dioxide | -. COz . - | = .. 330-- :
‘ Oxygen S0 | 2200 -
Nitrogen - N s e 180

a Staté the difference in time taken for waler {o rise between carbon dioxide and
nitrogen. Explain your answer.

- (3]

b  Some ice cubes were added o the experiment with oxygen gas.

Predict whether the time taken for the water level to rise will increase, decrease
or stay the same. Explain your answer.,

[2]

¢ Describe what will be observed when ammonia gas is being used in the above
experiment. Explain your answer.

- S B

[Total: 7]

For Expminer's use



A4

Gary carried out a separation of a mlxture usmg the experimental set-up shown
below.

water in

thermometer

distillating
flask

mixture

State one modification needed in this set-up and explam how it affecis the

-.resmts of the expenmenl process. - -

(2]

The mixture to be separated contains Substances R and S. The table below
shows the respective melting and boiling points of Substances R and 5.

Substance Melting point/°C Boiling point/°C
R -50 35
S 125 203

i Explain why it is not possible to collect Substance R as a distillate using
this method.

[1

i State a maodification that can be made in order for Substance R to be
collected as a distillate.

(1]
[Total: 4 marks]

For Examinar's use



A5

De-scalers are chemicals that can be used to remove the scale, usually calcium
carbonate, that are found on kettles. They are weak acids which include phosphoric
acid (H3PO4) and methanoic acid (HCOOH).

a  State what is meant by the term "weak acid"”.

(1

b  Write the chemical equation to show the reaction between phosphoric acid and
calcium carbonate. :

(1]

¢ Suggest why acids such as sulfuric acid and nitric acid are not used in the
manufacture of de-scalers.

12

d  Methanoic acid is a monobasic acid. Some volume of 0:1 mol/dm? of methanoic
acid was titrated against 25 cm? of 0.1 mol/dm? of agueous sodium hydroxide in
an experiment. Part of the pH curve of this experiment is shown below.

pH
14
‘l 2 SN SRS
10
8
6
4 =
2
10 20 30 40 50
volume of acid used / cm?
Complete the pH curve for the titration in the diagram above. [2]

[Total: 6]

For Examnar's use



A6

The table below shows some information about elements, W, X, Y and Z.

Element Proton Number
w 10
X 1
Y 16
Z 20

State, with a reason, which of the above elements forms an oxide that will
cause a gas to be evolved when reacted with aqueous sodium carbonate.

i State the electronic configuration of Element X:

i In the space below, draw the ion formed by Element X, showing all the
electrons in the ion.

iii Describe what would be observed when a small piece of Element X is
added to water.

1o

= 2

(1]

(1]

2]

For Examiner’s use
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¢ Another element, P is in the same group in the Periodic Table as Element Z.
It is found fo be a more reactive element than Element Z.

Suggest why Element P would be more reactive than Element Z.

Predict the electrical conductivity of the oxide of Element P.

“Information on four metals and

some of their compounds are shown in the table

2]

(1]

[Total: 9 marks]

below.
Metal Action of dilute Effect of h-ydrogen on Action of metal on
H2S04 on metal heated oxide of metal | chloride solution of V
S Hydrogen formed Reduced No visible reaction
T No visible reaction Reduced No visible reaction
u No visible reaction No visible reaction V metal formed
N v Hydrogen formed No visible reaction No visible reaction

a Arrange the metals in order of increasing reactivity.

b Effervescence was observed when Metal U was added to a dilute solution of

hydrochloric acid.

ii

Suggest the identity of Metal U.

Explain your answer in b(i).

(1

(1

(2]

For Baminer's use
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A compound of Metal V consists of 72.2% Metal V and 27.8% nitrogen
by mass. Given that the relative atomic mass of Metal V is 24, determine
the empirical formula of the compound, giving your answer using the

letter V. 2]
i If the relative formula mass of this compound is 300, determine the
molecular formula of this compound. - (21

[Total: 8 marks]

i

For Examies’s use
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ECTION B [30 marks]

Answer all three questions from this section.

The last question is in the form either/ or and only one of the alternatives should be attempted.

Susie conducted an experiment where equal masses of zinc carbonate powder were
added separately to acids of varying volume and concentration. Ethanoic acid is a
weak monobasic acid. The incomplete set-up is shown below together with results

from the experiment.

Dilutz hydrachloric
acid +zinc carbonate

Concentration of acid

Experiment Type of acid sisad L el
A Dilute nitric acid _0.800
B Dilute sulfuric acid 0.800
c Dilute ethanoic acid | 0.800

No more zinc carbonate powder was observed for all the beakers at the end of the
experiment. The volume of gas evolved from each experiment was collected and

measured.

a  Complete the diagram above to depict the set-up that Susie could possibly have
used for this experiment.

b  Susie observed that the zinc carbonate in experiment B disappeared at a faster
rate than that in experiment A. Suggest a reason for her observation.

(1]

(2]

For Examine's uso
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Predict whether the volume of gas collected in Experiment C will be more than,
equal to or less than that collected in Experiment A. Explain your answer.

(1

Describe a test that can be used to confirm the identity of the gas produced.

[

Some zinc carbonate powder were strongly heated by Susie in a test-tube and
he observed that the white residue produced was able to neutralise some
sodium hydroxide solution when they were added to it. He concluded that the
white residue was acidic in nature.

.- Explain whether his conclusion is correct.

[Total: 8]

>

31
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Iron is industrially extracted in the blast furnace. Some raw materials are added in
from Point D and hot air is blasted from the bottom of the furnace.

" PointD

Waste
gases

Hot air 57

" ..?";\. -—e Hot air
Substance E ﬂ;_, Substance F

- R Usmg su1table chernlcal equalions expldm the purpose of addlng ooke at

b

Point D into the furnace.

The two products from this furnace are Substances E and F, found at the
bottom of the furnace.

i State the raw material required for the formation of Substance E.

] Explain how this raw material helps in the formation of both substances E
and F in the blast furnace.

[2]

(1]

3]

For Examangr’s use
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One method to prevent corrosion of iron is to convert it into stainless steel. Cast R Banisadi s
iron formed in the blast furnace is the starting material for the manufacture of

stainless steel.

i Describe how cast iron can be further processed to form alloys.

[2]

ii Iron ore containing 58.5% iron(ill) oxide was added into a blast furnace in
the manufacture of a cerlain stainless steel that contains 83.5% iron.

Calculate the mass of iron ore that is required to manufacture 1 tonne of
this staln]ess steel. e ow ; : : 14]

1 tonne = 1 00x 10B g]

[Total: 12]

w3
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B10  The element chiorine is found in Group VII and is one of the halogen that is more
commonly used in industrial applications. Two such applications are shown below.

Phosphorus trichloride, PCls, is a liquid that is widely used as one of the starling
materials in the manufacture of insecticides and flame retardants. It can be
prepared by passing pure dry chlorine gas over heated phosphorus powder, Ps4.

i Write a chemical equation, including state symbols, for the reaction
between phosphorus and chlorine.

[2]

ii State the term used to describe a molecule of chlorine.

Ny

iii Draw a “dot-and-cross” dia'gré}n to show the arrangement of valence
shell electrons in a molecule of phosphorus trichloride. - [2]

Chlorine is found in most common bleaches in the form of sodium hypochlorite,
NaClO. Bleach containing sodium hypochlorite can be neutralized by aqueous
sodium thiosulfate, Na;S203, shown in the equation below.

4 NaClQ + NazS;03 + 2 NaOH = 4 NaCl + 2 Na;S0; + H,0
1.00 dm? of a solution of sadium thiosulfate contains 12.4 g of Na;5:03.5Hz0.

i Calculate the molar concentration of the sodium thiosulfate solution. [2}




i
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236 ¢cm? of this sodium thiosulfate solution and 125 cm?® of 0.1 mol/dm?® of
sodium hydroxide solution were reacted with excess bleach to produce
0.52 g of sodium sulffate. Calculate the percentage yield of this reaction. [3]

[Total: 10]

iy
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OR

B10  Lead(ll) chloride occurs naturally as white crystals and are used in the manufacture
of ceramics. It can be prepared in the laboratory as shown in the flow diagram below.

Substance X

Substance Y

—> KC!

HCI

a - Suggest the identities of Substances X-and-Y.

[2]

b Construct the ionic equation for the formation of lead(1l) chloride.

(1]

¢ Describe the procedure used for the preparation of -pure, dry lead(ll) chloride
crystals in the laboratory using Substance X and potassium chloride.

(3]

For Exatransr’s use



d

17

Discuss whether a sample of lead(ll) chloride can be prepared with lead metal

and copper(ll) chloride solution as the reactants.

[2]

In an experiment, 200 cm? of 2 mol/dm? of potassium chloride was reacted with
450 dm?® of 1 mol/dm® of Substance X. Calculate the mass of lead(ll) chloride

formed at the end of the reaction.

END OF PAPER
n3

[2

[Total: 10]
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CLASS NUMBER
CHEMISTRY 5073/01
Paper 1 . Multiple Choice ' . 130ct2016 .

Sec 3 Express %
Additional Materia}s: OTAS
Caleulators are allowed in the examination

" 1hour’ : @

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Do not use staples, paper clips, highlighters, glue or correction fluid.
Write your name, class and index number on the OTAS.

There are forty questions in this paper. Answer all questions. For each question there are

four possible answers A, B, C, and D.

Choose the one you consider correct and recard your choice in soft pencil on the separate

OTAS.

Read the instructions on the OTAS very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.

Any rough working should be done in this booklet.

A copy of the Pericdic Table is found on page 15.

Total Marks




1 The diagram below shows a chromatogram obtained using solution of three single dyes
(blue, green and red) and four other solutions (A, B, C and D).

Which of the solutions contains a dye other than blue, green and red?

B === Solvent front
0 ] [
]
i} ' L '
' : ' 4
b — —— — — - - - - = - ] Start line
A B ¢C D Blue Green Red

2 Five students each dissolved an ingestion tablet in 100 cm? of water. They then each
titrated 25.0-cm? of their solutions in conical flasks with dilute hydrochloric acid, using the
same indicator. The titration results are shown in the table below.

B Student P Q R S T
Titration value / cm? 204 |1 205|204 |206 | 221

Which statement could explain the result obtained by Student T?

A The burette was rinsed with hydrochloric acid.
B The conical flask was rinsed with hydrochloric acid.
C The Pipette was rinsed with the tablet solution.
D : ith'the {ablet solution.
3 If a 10 cm? pipette was not available, which of the following procedures would you use to

measure a 10 cm? portion of a solution in order to carry out accurate titration?

A Measure 10 cm? usm_g a measunng cylinder.

B Measure 10cm? :

C Use a 20 cm? plpette and divide the measure solution into two equal parts.
D Weigh 10 g of the solution.

GESS 3EXP CHEM P1 EQOY 18 CZY
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4 A student set up the following experiment to demonstrate the diffusion of gases. The gas
in the porous pot is a mixture of nitrogen and carbon dioxide. The beaker is filled with
hydrogen.

hydrogen

carbon dioxide
and nitrogen

What would he expect to observe for the water level at X over time?

A The water level at X will remain unchanged.
B The water level at X will rise and then return to its original posmon after some
k time.
Cc The water. Ievel at X wrll drop ‘and, then retum to.its ongmal pos|t|0n after some
time: . :
D The water level at X will drop and remam there :

5 A sample of iodine crystals was heated at room temperature in the laboratory.

In terms of behaviour of particles, which of the following will occur?

A The forces of atlrap_t_;q:] between the panlcles increase.
B The particles beginto-move rapidly.and in randorn directions.
c The particles begin to slide past one another.
3} The particles get denser.
6 The table below shows the boiling points of some gases that are present in a sample of
liquefied air.
Gas Molar Mass / g Boiling Point / °C
Nitrogen T 28 -196
Oxygen 32 -182
Krypton 36 153 il
Xenon -54 . -108

When this sample of liquefied air undergoes fractional distillation, which gas will most
likely be the last component to be collected as a distillate?

A Nitrogen
B Oxygen
C Krypton
D Xenon

1

GESS 3EXP CHEM P1 EQY 16 CZY
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T The diagram below illustrates the structures of the atoms of 2 elements X and Y.
8p
8n
X Y

When these two elements combine to form a compound, the mass of 1 mol of the
compounds formed is ...cooviiiiiannnn.. .

A 1g
B 14 g
C 23g
D 30g

8 The table below shows information about two particles D and E.

- .

L Neutrons- -F,'rotpn's.' s ',fEiedtronic:Conﬁguratibh-
‘B f .18 ] 16° .|~ 2,88 ‘
. E " 18 | 17 = 2,8,8

What are the identities of D and E?

A Anions of different elements
B Atoms of noble gases

c Cations of the same element
D Isotopes of the same element

9 A student heated some solid ammonium chloride, NH4Cl, in a test tube and two gases,
one of which is ammonia, were produced. The gas were tested with moist litmus paper
using the set-up shown below.

red litmus
aper
solid é —
gir{ilg:%rgum 1 N i;glgelritmus
heat

Which of the following best describes the tolour change of the moist litmus papers?

The red Iltmus pdper turned blue and no further change was observed.
tm - bltie firSt.Aftér'a while both pieces of ltmus papers

fﬁrned‘red
The blue litmus paper turned red and no further change was observed.

The blue litmus paper turned red first. After a while both pieces of litmus papers
turned blue.

A
B
c
D

GESS 3EXP CHEM P1 EQY 18 CZY
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10 Three particles X, Y, Z have the atomic composition shown in the table below.

Particles | No. of electron | No.of protons | Nucleon number
X . 18 19 39
¥ 19 ' 19 39
Z 19 19 40

Which of the following statements is not correct?

Particle Y and particle Z are isotopes.

Particle Y gives away an electron to form particle X.
Particle Y is chemlcally more reactive than X.

Particle Z ¢an form ionic compounds with particles’X and Y.

S0mp

11 One molecule of ethanol can be represented using the diagram shown below.

H H
1
H_?“?HO_H 0
| H H . _

What is the total number of unshared electrons in the ethanol molecule?
A 2
B 4
C 8
D 16

12 The diagram represents the arrangement of atoms in a pure substance with chemical
formula of DE4.

The substanceis likelyto ......cooeevriiieennnenenn.. .

A be soluble in water.

B conduct electricity in the molten state.

c possess high melting point and boiling point.

D possess weak Van. der Waal's forces aliraction between. moleciles:

GESS 2EXP CHEM Pt EOY 16 CZY
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The oxide of an element has a macromolecular structure.
Which of-the following is true about the element or the oxide?

The chloride of the element is a’covalent compound.

The element is in Group Il

The oxide is a conductor of electricity when dissolved in water.
The oxide is in liquid state at room temperature and pressure.

COwW>»

Osmium is a transition metal with the chemical symbol Os.

Which of the following is the correct formula of osmium(lV) oxide?

A Os20
B 0s0;
C 0s40
D 0s0:

20 cm? of hydrogen 15 mlxed wnh 20 cm3 of oxygen ina reac:t:on vessel at room
: temperalure and pressure. This mlxture :s then burnt :

* Which ‘of the following diagrams represents the par‘licies that remain in the reaction
‘vessel? '

o o ®| 09 M
\‘E o (22 e pbe

B Cc

The model and formula for some molecules involving atoms of elements X, Y and Z are
shown below.

Which of the following is the correct formula for a molecule of the compound formed
between Y and Z? # .

A YZ
B 2
c Y
D YZ,

£35S 2EXP CHEM P1 EOY 16 CZY
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17  An excess of aqueous hydrochloric acid is added to 0.10 mal of magnesium in the
experimental set-up shown below.
TITeTeTT
100 cm? ﬁ]

syringa
E’—E%Ez L~ dilute hydrochloric acid

@,ﬂ magnesium

Why is it impossible to measure the total volume of hydrogen produced in this
‘experiment? . . _ g o B 2

Air is present in the tube at the start.
~ Hydrogen is tess dense that air..
Hydrogen is very soluble in hydrochloric acid.
The fotalivolume of hydrogen produced is greater than 100 cm?.

cowy

18 To reduce atmospheric pollution, the waste gases from a coal-burning power station are
passed through powdered calcium carbonate.

Which waste gas will not be removed by the powdered calcium carbanate?

Carbon’'monoxide
Nitrogen dioxide
Phosphorous(V) oxide

Sulfur dioxide

OO m

19 Which of the following equations sﬁggesls that a metal oxide, MO, exhibits some acidic
properties in certain reactions?

MO(s) + 2H'(aq) -> M?(ag) + H.0()

MG(S)#20H1aq)> MOz (a0) ¥ H0()

MO(s) + H:0(I) > M2*(aq) + 20H-(aq)
MO(s) + NHy"(aq) > M2*(aq) + H20(1) + NHs(q)

o Qm>

GESS 3EXP CHEM P1 EQY 16 CZY
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20 The diagram represents the chromatogram for a dye.

/ Solvent front

50 ]
401 xh‘“"“*-n Final position of dye
30+
207 Starting position of dye
10+ L
ol
— = 1" — ——— Solvent

“Which ffaclion';correétl.y shows the Ry value for the dye?

A 1
5
B 4
5
c s
i
D 5
1

21 Which compound cannot be used to prepare iron(lll) sulfate by reacting with sulfuric

acid?

A Iron(l1) ¢ carbonate
B fron(li}) chioride
G Iron(11) hydroxide
D Iron(1tl) oxide

22 Apiece of zinc ribbon does not react when placed in a dilute solution of hydrogen chloride
in ethanol. Which of the following changes wilf cause a reaction when carried out?

Add ter and stimng the mixture:

Cleaning the zinc ribbon with sand paper before reactlon
Saturating the solution by bubbling more hydrogen chloride gas.
Using zinc powder instead of ribbon.

TO W

GESS 3EXP CHEM P13 EOY 16 CZY



9
23  Caesium is an element found in Group | of the Periodic Table.

Which of the following statements is true about the carbonate of caesium?.

The carbonate has relatively low melting and boiling points.

The carbonate is the least stable to heat among all Group | carbonates.
The carbonate is very soluble in water.

The carbonate will undergo thermal decomposition to form more than two
products.

oOwPr

24 Four experiments on rusting are shown below.

1

dry aijr

1ap wat
15 °C s
: ;palper-clip e paper-clip .-
5 " not n.két_y - - ! I rusts.
- after T week after 1 week
3 3

ey —— 0il
"= boiled tap -E_.-,_._"_;_ tap water
water 15 °C E2 28°C
- paper-clip e . paper-clip
not rusty rusts
after 1 week after 1 week

Which pair of experiments can be used to show that air is needed for iron to rust?

1and 3
1and4
2and3
2and 4

o0.m P

25  Selenium, Se, is in the same group of the Periadic Table as sulfur, S.

What is the formula of sodium selenide?

i

NazSe

NaSe04
Na,Se0;
Na:SeQy

OO Wi

GESS 2EXP CHEM P4 EOY 16 CZY
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26  An unclassified metal M has high density and a high melting point. Two chlorides
farmed by metal M includes MCI and MCl/..

Which of the following classification will M most likely belong to?

TOwP

itis a Group Il metal.
Iti isa Group Il metal

Ifis A transition metal.
It is an atkali metal.

27  Whatis the number of atoms present in 500 cm? of nitrogen gas at room temperature and

pressure?

A 1.25 x 102
B 1.34 x 102
C  250%102
D

2.78 x 10

28 Which of the following statements about the halogens is correct?

oOwr

The reactivity of halogens increases down the group.
They dlssotve in v_\{ater to form colourless solutions.
They exist as molecules:having a pair of atoms.
They form negalwe ions by losing one electron.

29 Metal P reacts rapidly with cold water but Metal Q only reacts with steam.

Which of the following statements is not correct?

A

B
o4
D

The: cafbonates of Riredilires a lower temperature. foidecompose: thanithat of. Q.
The extraction of P uses electricity while Q is extracted by a reduction process.
P can displace Q from a solution containing ions of Q.

No reaction can be observed when the oxide of P is strongly heated with Q,

30  Which of the following statements about kinetic particle theory is not true?

oOm>

attraction between them.

The pqrtlcles of a solid h: e very strong forces
The parieles oRarsolid Rave:

e rgy.th
The particles of a gas move faster than those of 2 liqm .
The particles that make up maitter are in constant motion.

GESS 3EXP CHEM P1 EOQY 16 CZY
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31 Pure and dry calcium sulfate can be prepared from a sample of pure calcium oxide in the
process shown below.

.......... - Filter the mixture - Wash with distilled water > Dry between filter paper
Which of the following steps is the most suitable for the above missing step?

Addition of aqueous sodium sulfate to calcium oxide.
Addition of barium sulfate and nitric acid to calcium oxide.
Addition.of dilute nitric:acid followed: by diiute slifuric Heid:
Addition of dilute sulfuric acid to calcium oxide,

Lo I O vo -

32 One method of preparing salts is shown in the reaction below.
Metal + Acid - Salt + Hydrogen
. Whmh of: ihe foliow:ng salts cannot be prepared by the followmg melhod” A
- Copper(Ihyichioride
Iron(1l) chloride

Magnesium sulfate
Zinc sulfate

OO o

33 Ammonium salts will produce ammonia gas on heating with a solution of sodium
hydroxide.

Which of the following sample of ammonium salt will produce the greatest volume of
ammonia measured at room temperature and pressure?

0.5 mol. of (NH4):PO:
0.5 mol of (NH)SO04
1.0 mol NH.C!

1.0 mol NHsNO3

ocCoOomp

GESS 3EXP CHEM P1 EQY 16 CZY
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34 The table below shows some information of three different substances.

Substance Stal:uhty to heating | Solubility in water | Solubility in alcohol

S stable insoluble insoluble
T stable insoluble soluble
U not stable soluble insoluble

The following steps may be suitable to separate substance U from a mixture of these
three substances.

Filtration

Dissolving in water
Dissolving in alcohol
Evaporation to dryness
Crystallisation

[ & B O e

Whi'ch of the follo:\'f}ir'lg' order of steps showé {hé_cgrrect_ process of se'pa{'éﬁng U‘?

-

DOwW»

+5
4
1
2

WNwN
-..\.wa-a

;D
4

35 Most boats are built with a body that consists of a high percentage of iron. Some
magnesium blocks are attached to the hull below the water line to prevent the iron from
rusting as shown in the diagram below.

- water line

magnesium blocks

Which statement explains why magnesium stops the iron from rusting?

-

Magnesium forms an alloy with iron.
Magnesium:forms. Hsuons*more.JH .

Magnesium prevents oxygen in the water from reactmg with iron.
Magnesium protects iron by forming a protective [ayer of magnesium oxide,

gowr

GESS ZEXP CHEM P1 EQY 16 CZY
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36 Which statement about the production of iron from iron(lll) oxide in a blast furnace is

correct?

A iron is obtained using carbon monoxide as the oxidising agent.
B Iron(ill) oxide is reduced by carbon dioxide.

C LImq_st:.me is used o remove basic lmpuntle.s

D Waste'gases that exit the blast furnace‘incliides nitrogen gas.

37 The table shows four elements, W, X, Y and Z with their atomic numbers.

Elements W X Y i z
Atomic number 6 8 11 17

Which of the following shows the likely formula of the compounds formed from the four
elements above?

Compound with a giant
lattice structure

A compound with a simple
molecular structure

A YoX WX
B WX - YZ
c YW WZ,
D YZ W

38  Agas, Y, is less dense than air, very soluble in water and is alkaline.

Which of the following method can be used to collect a dry sample of the gas?

calcium
oxide

concentrated
sulfuric acid

1%
GESS 3EXP CHEM P1 EQY 16 CZY
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39 Substance D has chemical formula of NaA/Si;Og while substance E has chemical
formula of CaAlLSi,0s. A student made three statements about these substances.

I D and E contain the same percentage by mass of exygen.
I D and E contain different number of ions in 1 mole of substance.
1 D contains approximately 1.6 times as much silicon by mass as E.

Which of the above statements are true?

A | only

B 11l only
C land Il
D Il and: NI

40 89 of X;0;, an oxide of element X, contains 5.6 g of X.

How many mo]l'gs of X. d_géé;S,G g of the element contain? *

24752
A B
2.4 3
B S
B8 2
-
8 -
L

END OF PAPER

GESS 3EXP CHEM P17 EQY 16 CZY
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GAN ENG SENG SCHOOL
End-of-Year Examination 2016

CANDIDATE
NAME

INDEX
CLASS NUMBER
CHEMISTRY 5073/02
Paper 2 10 Oct 2016

Sec 3 Express
Candidates answer on the Question Paper.

Calculators are allowed in the examination.

" 1 hour 45 'r'ni'r_ni_tés

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all the work you hand in.

Write in dark blue or black pen on both sides of the paper.
You may use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluiditape.

Section A
Answer all questions.

Section B

Answer all questions. Question 10 has a choice of parts to answer.

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

A copy of the Periodic Table is found on page 18.

For Examiner’s Use
Section A
50
Section B
30
Total
80




A1l

Section A [50 marks]

Answer ALL the questions in the spaces provided.

Use the chemical symbols in the following list of substances to answer the questions.
Each substance may be used once, more than once, or none at all.

Al

Ar

Bl’z

CaCOg

CO

CO:

He

Mg

S

Zn0O

“*No marks if answered using the chemical names.

a  Which substance(s) is/are in liquid state at room temperature?

Bra

(11

‘b Which substancegéi can be used és a rust prevention: method‘? '

1

Mg, Al (Al ur'ﬁone)

C Which element has a valency of 37

Al

(1

d  Which substance(s) is/are formed by the thermal decomposition of limestone?

CO,

(1

e  Which substance(s) isfare used in light bulbs?

Ar

(1]

f Which substance(s) contains more than one type of bonding?

CaCoO;

g

g  Construct a chemical equation that shows a reduction reaction. Your reactants
must be from the list above.
CO+Zn0O->2Zn+CO; OR

2AI+ 3Zn0 > ALO; +3Zn OR

Mg +ZnO = MgO + Zn OR

[1m correct reactants; 1m correct products and balanced] [Reject: Mg™’] (2]

[Total: 8]

For Examinor's use



A2 Copper is a transition element that is mainly used for electrical wiring and motors.

a

b

C

[1m for any two answers]

State two physical properties of copper that are different from lithium.

Hard, higher melting / boiling point, reddish-brown, higher density , [A:
malleable, ductile, stronger. R: Cu forms coloured compounds/Cu is
shiny/Cu is cut easily or any comparison based on chemical properties.]

Copper can be extracted from copper(ll) carbonate in a two-stage process.

Stage 1: CuCO3 - CuO + CO,
Stage 2: CuO+C = Cu+CO

i State the condition for Stage 1 to take place.

Presence of heat / heating of CaCOs; [A: high temperature]
[Reject: therrnaI decomposmon]

i Explain why | potassnurn cannot be extracted from potassu um carbonale by
using the same process.
Potassium is higher than carbon in the reactivity series. {’1] [A:

Potassium is a very reactive metal.] Hence,

K20 cannot undergo reduction by carhon [1] to form potassium as

potassium forms a very stable metal carbonate compound.

State the formula of the following copper compounds.

i Copper(l) sulfide

CuzS [Common misconception: ~ide with ~ate.]

i Copper(ll) nitrate
Cu(NQa): [Students need to look out for “ate” behind name to
denote presence of oxygen, “0”]

In the space below, draw the dot-and-cross diagram of lithium oxide, showing
only the valence electrons.

2

[1m for correct no. and structure of cation]

[1m for correct no. and structure of anion] [1m mark if “cross & dot"
not shown on oxide ion.] [3E & 3G Students: Reminder to draw key even if
no marks allocated for key to show understanding of concepts.]

e 2-

[Total: 8]
[Py

[

U]

12

(1]

[

(2]

For Examinars use



A3

An experiment set-up shown below was used to investigate the rate of diffusion of
different gases at room temperature and pressure. The rate of diffusion is determined
by the time taken for the water level to rise from P to Q as the gases diffuses out of
the diffusion plug.

73— diffusion plug
tube 4a
gas
P
lza‘ .
e P waler moves into

TR b ety the apparatus to
%@« : ﬁ replace the gas

The table below shows the results when different gases were placed in the tube.

Gas Molecular Time for water to -
, . formula . | risefromPtoQ/s
Carbon dioxide | . 'CO, | = * ' .."330:
Oxygen [ . Oy s C L P20
Nitrogen | N2 © 180

a  State the difference in time taken for water to rise between carbon dioxide and
nitrogen. Explain your answer.

CO; will cause the water to take a longer time to rise to Q. [1]

The relative molecular mass of carbon dioxide (44) is higher than

nitrogen {28). [1m for comparing actual M. values]
The higher the relative molecular mass, the slower the rate of diffusion.[1]
Many students gave a numerical value e.g. 150s, without actually comparing
which was faster.

b Some ice cubes were added to the experiment with oxygen gas.

Predict whether the time taken for the water level to rise will increase, decrease
or stay the same. Explain your answer.

The time taken for the water level to rise will increase. [1]

The ice cubes will decrease the temperature of the gas therefore the gas

particles will lose energy and move slower, [1]

(3]

(2]

Some students believed that as ice melted, this would cause the water level to rise faster.

Many students were able to explain why diffusion is slower but got confused by rate of

diffusion vs time taken for water to increase, and thus stated that time taken will decrease.

¢ Describe what will be observed when amrmonia gas is being used in the above
experiment. Explain your answer.

The water level will rise sharply / rapidly / the fastest. [1]

_Ammonia is very soluble in water and will dissolve and diffuse fastest. [1]

[2]

For Examine's uso

For Bxaminer’s use



5

Students commenly did not consider the solubility of ammonia and thus believed that
water level would rise faster compared 1o the experiments with other gases. Some
students also have the misconception that a substance dissolving in water will cause
the volume of water to increase appreciably.

[Total: 7]

126



A4

Gary carried out a separation of a mixture using the experimental set-up shown
below.

water in

thermometer

distillating
flask

mixture

a  State one modification needed in this set-up and explain how it affects the

resuits of the experiment process.

. Bulb of the_rrqior_net‘ér-shquld be'at entrance to condenser [1] for more .

accurate monitoring of b.p of vapour. [1]/ direction of water in should be

'frqm thie bottom [1] for more efficient condensation of gaseous vapour [1]

[R: temperature instead of position of bulb of thermometer mentioned.] 2]
b The mixture to be separated contains Substances R and S. The table below
shows the respective melting and boiling points of Substances R and S.
Substance | Melting point/°C Boiling point / °C
R -50 35
S 125 203
i Explain why it is not possible to collect Subslance R as a distillate using
this method.
Substance R is a volatile liquid and will evaporate quickly at r.t.p.
[R: R has a low melting point.] ]
i State a modification that can be made in order for Substance R to be
collected as a distillate.
Place the receiving flask in an ice bath.
[R: Putice into receiving flask.] ° i

[Total: 4 marks]




A5

" Reject: Corrode the kettle/ react with the kettie wrthoul referencing that the acids react

De-scalers are chemicals that can be used to remove the scale, usually calcium
carbonate, that are found on kettles. They are weak acids which include phosphoric
acid (HsPO4) and methanoic acid (HCOOH).

a State what is meant by the term “weak acid”.

A weak acid partially dissociates in aqueous solution to produce H' ions.  [1]
Reject: Hydrogen ions is partially ionised, acids are ‘deionised’, incomplete dissociation/
does not dissociate fully
b Write the chemical equation to show the reaction between phosphoric acid and

calcium carbonate.

2H3PO4 + 3CaCO0; 2 Casz(POy): + 3H.0 + 3CO; [1]
Many students used '~ which is for reversible reaction, the CO: given off cannot be
reversed back. .
¢ Suggest why acids such as sulfuric acid and nitric acid are not used in the

. manufacture of de-scalers.

These a_ré strong acids [1] that will cau_sé a reaction to the metal bn’-tﬁé_ -

kettles after the scale is removed. [1] ' : . 2]

specifically with acids.

d Melhanoic acid is a monobasic acid. Some volume of 0.1 m.ol.fdm'-" of methanoic
acid was titrated against 25 em? of 0.1 mol/dm?® of aqueous sodium hydroxide in
:an experiment. Part of the pH curve of this experiment is shown below.

'pH
14 ettt =
12 - ‘
10
8
6 e
4 —_—
2
- 2
10 20 30 40 50

volume of acid used / cm?®

[1m for correct volume of acid]
[1m for correct end-point of approximate pH 7-11]

Complete the pH curve for the titration in the diagram above. 2]

1._1:1, [Total: 6]

Fer Examinar's usa



A6

The table below shows some information about elements, W, X, Y and Z.

Element Proton Number
w 10
X 11
¥ 16
Z 20

a  State, with a reason, which of the above elements forms an oxide that will

cause a gas to be evolved when reacted with aqueous sodium carbonate.

Element Y. [1] Sulfur dioxide dissolves in water to give an acidic solution

- that reacts with sodium carbonate to form carbon dioxide gas. [1]

"R.ejec_l: Sulfur.

b i State the electronic configuration of Element X.

2,81

i In the space below, draw the ion formed by Element X, showing all the
electrons in the ion.

[no credit if any part missing]
[-1m if chemical symbol is anything other than X}

jii Describe what would be observed when a small piece of Element X is
added to water.

it will react vigorously with water. [1]

Sodium melts and darts across the surface of water/ burning with a

yellow flame, [1]

Reject: React violently and explosively. Only a small piece of element X is added,
might not have explosion.

v

.M

(1]

[2]

For Baminor's use
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9

¢ Another element, P is in the same group in the Periodic Table as Element Z.
It is found to be a more reactive element than Element Z.

i Suggest why Element P would be more reactive than Element Z.

Element P contains more electron shells | has a larger atomic radii

than Element Z. [1] Valence electrons will be lost more easily due to

weaker forces of attraction from nucleus. [1]

Many students made reference to losing electrons easily without referring to the
weakening of attractive forces belween nucleus and the valence electrons.

il Predict the electrical conductivity of the oxide of Element P.

It can conduct electricity only when in molten AND aqueous state.
(Both must be included)

[2]

- m

[Reject: only one state mentioned .J[Total: 9 marks]

' Information on four metals and some of their compbunds are shown in the table

below. :
f;letal Action of dilute Effect of hydrogen on | Action of metal on
- H2SO0s on metal heated oxide of metal | chloride solution of V
S Hydrogen formed Reduced No visible reaction
L5 No visible reaction Reduced No visible reaction
U No visible reaction No visible reaction V metal formed
\ Hydrogen formed No visible reaction 3 |
a  Arrange the metals in order of increasing reactivity.
1,8 V,U

b  Effervescence was observed when Metal U was added to a dilute solution of
hydrochloric acid.

Suggest the identity of Metal U.

Barium / Calcium

Explain your answer in b{i).

U is a reactive metal that is above iron in the reactivity series and is

able to react with acid, [1] However, it will have no visible reaction

with sulfuric acid because a layer of insoluble barium / calcium

sulfate formed that prevents further reaction. [1]

7

{1

i1

For Examiner's use



10

A compound of Metal V consists of 72.2% Metal V and 27.8% nitrogen
by mass. Given that the relative atomic mass of Metal V is 24, determine
the empirical formula of the compound, giving your answer using the

letter V. (2]
Element v N
% by mass 722 27.8
Ar 24 14
No. of moles 3.008 1.986
Simplest ratio 1.515 1
Round ratio 3 2

Empirical formula: V3N;

[M1 for adequate working shown up till no. of moles]
[A1 for correct round ratio and empirical formula] =~

if the relative formula mass of this compound is 300, determine the

molecular formula of this compound. [2]
Mr of empirical formula = (3 x24) +(2x14)

=100 [M1]
Molecular formula = (V3Nz) x (300/100)

= VsNe [A1]

[Overall minus 1m if Mg is used instead of V for either or both parts]
[Accept e.cf. if all parts correct in (ii) but using answer in (i)]

[Total: 8 marks]

For Exaiminer’s use
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- SECTION B |30 marks]

Answer all three questions from this section.

The last question is in the form either/ or and only one of the alternatives should be attempted.
Susie conducted an experiment where equal masses of zinc carbonate powder were
added separately to 150 cm? of acids of different concentration. Ethanoic acid is a
weak monobasic acid. The incomplete set-up is shown below together with resuits

from the experiment.

.....

| —
gas syringe

Dilute hydrachloric
=cid +zint carbonste

Experiment Name of acid C°’L";‘§T§3‘;§;§°‘d
A Dilute nitric acid _ 0.800
B Dilute sulfuric acid 0.800
G Dilute ethanoic acid 0.800

No more zinc carbonate powder was observed for all the beakers at the end of the
experiment. The volume of gas evolved from each experiment was collected
and measured. [This question is badly done as students did not read the
question carefully by reading the context of this question.]

a  Complete the diagram above to depict the set-up that Susie could possibly have
used for this experiment. [1]
[1m for stopper / ensure no leakage of gas and gas syringe]
[Markings must be drawn on gas syringe to show that measurements can be
made. R: Displacement over water method as Mr of CO» is.44 and slightly
soluble in water. Students must consider the properties of the gas produced in
this question to choose the best suitable apparatus.]

b Susie observed that the zinc carbonate in experiment B disappeared at a faster
rate than that in experiment A. Suggest a reason for her observation.

2 moi H” ions in solution [1] while nitric acid in experiment A is a

>




12

. For Examiner’s use
monobasic acid where 1 mol of HNO; gives 1 mol H* ions in solution. [1]
[R: Sulfuric acid is stronger than nitric acid if above concept on dibasicity
is not elaborated.] [2]
For Exarrdner's use

Predict whether the volume of gas collected in Experiment C will be more than,
equal to or less than that collected in Experiment A. Explain your answer.
Same volume. Same number of moles of monobasic acids. [A: Same
concentration of acids is used./ H" ions are produced 1

_[R: All the ZnCO; has reacted with each of the acid. (1]

Describe a fest that can be used to confirm the identity of the gas produced.

White precipitate will be formed when gas is bubbled into limewater. [1]
[1m for both test and observations] [R: chalky/milky/identity of gas is not
confirmed.]

; Some zinc carbonate powder were sirongly heated by Susie in a test-tube and -
he observed that the white residue produced was able to neutralise some
sodium hydroxide solution when they were added to it. He concluded tha! the
white residue was acidic in nature.

Explain whether his conclusion is correct.

Zinc carbonate will undergo thermal decomposition to produce zinc

“oxide, which is the white residue. [1]

Zinc oxide is a metal oxide that is able to neutralise *alkaline” solution. [1]

His conclusion is wrong as the white residue should be amphoteric in

nature. [1] 3]

[Total: 8]
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Iron is industrially extracted in the blast furnace. Some raw materials are added in
from Point D and hot air is blasted from the bottom of the furnace.

" PointD

Hot air

—REE |
Substance E _%_. Substance F

a Using" suitable chemical equatioﬁs, 'expfa'ir"i the "purpose of "addi‘hg coke _ét '
. Point D into the furnace. '

-,

To produce the main reducing agent, carbon monoxide. [1]

C'FOz'%CO?

CO;+C > 2CO [1m for both reactions] L [2]
Production of CO must be represented by the two equations, and no mark is

given if the equations are not balanced.

Many students were able to produce the two equations but did not explain the
purpose of producing CO.

R: Carbon monoxide is required to react with iron(lll) oxide. (Students must

specify the role of CO in this reaction)

b The two products from this furnace are Substances E and F, found at the
bottern of the furnace.

i Name the raw material required for the formation of Substance E.

Limestone / calcium carbonate [

Many students think that calcium oxide is the raw material. The raw materials are the
raw substances added to the blast furnace — coke, limestone and haematite.
ii Explain how this raw material helps inl the formation of both substances E
and F in the blast furnace.

Limestone / calcium carbonate will undergo thermal decomposition

to form calcium oxide and carbon dioxide. [1]

Calcium oxide removes the acidic impuritiesireacts with silicon

dioxide to form E. [1]

Carbon dioxide will react/ be reduced by coke to produce more CO

159

For Examinar’s ise
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and hence forms more F. [1] 5]

Students often missed out the last point, believing that by simply removing impurities, iron
would be formed. Note that the question specifies that the raw material must help in the
formation of the substances, and the formation of iron involves its reduction by carbon

monoxide.
Marks are still awarded for the correct description of reactions involving the formation of E

and F even if the wrong raw material was named in part i.
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One method to prevent corrosion of iron is to convert it into stainless steel. Cast
iron formed in the blast furnace is the starting material for the manufacture of
stainiess steel.

i Describe how cast iron can be further processed to form alloys.

Castiron have their impurities removed by oxidation in a furnace /

Pure oxygen is blown through heated cast iron. [1] Carbon and

other metals are stirred into the molten iron to make different types

of alloys. [1]

R: carbon and other elements are reacted with molten iron

R: Other metals are added to molten iron (main alloy of iron is steel,

which contains carbon, hence carbon must be mentioned)
R: castiron is' alloyed by adding carbon and other elements

i lronore containing 5.8.5% iron(lll) oxide was added into a blast furnace in
the manufacture of a certain stainless steel that-bbnlains‘83.5% iron. -

Calculate the mass of iron ore that is required to manufacture 1 tonne of
this stainless steel.

Mass of iron needed to make 1 tonne of slainless steel
=(83.5/100) x 1 x 108
=8.35x%x10°g

M1
No. of moles of iron
=(8.35x 10°) /56
=1.491 x 10* mol

3CO + Fex03 < 2Fe + 3CO;
: M1
Mole ratio of Fe : Fe:03
2:1

No. of moles of Fe,03; required
=(1.491 x10%)/ 2
=7.455 x 10° mol
M1
Mass of Fe;03 required
=(7.455x 10°) x 160
=1.193x 108 g

Mass of iron ore required

=(1.193 x 10°) x (100/58.5)

=2.04x108%¢g At
= 2.04 tonnes

Very poorly done; oul of the few students who altempted this question,
some did not lake into account the mole ratio or did not properly convert
1 tonneinto g.

2]

(4]

[Total: 12]

s !

Fov Examioar's use
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B10  The element chlorine is found in Group VII and is one of the halogen that is more
commonly used in industrial applications. Two such applications are shown below.

a

Phosphorus trichloride, PC3, is a liquid that is widely used as one of the starting
materials in the manufacture of insecticides and flame retardants. it can be
prepared by passing pure chlorine gas over heated phosphorus powder, Pa.

i Write a chemical equation, including state symbols, for the reaction
between phosphorus and chlorine.
Pa(s) + 6Clz{g) > 4PCh(/) [1m for correct reactants and products],

then [1m for balanced with correct state symbols]

~ “Many failed to realise that chlorine gas is Clz.
i State the term used to describe a molecule of chlorine.

' Diatomic / simple molecule.

iii Dfaw a “dot-and-cross” diagram to show the arrangement of -valence
shell electrons in a molecule of phosphorus trichloride. :

[1m for correct no. of shared electrons]
[1m for correct no. of unshared electrons]

Chlorine is found in most common bleaches in the form of sodium hypochlorite,
NaCIO. Bleach containing sodium hypochlorite can be neutralized by aqueous
sodium thiosulfate, NazS,03, shown in the equation below.

4 NaGIO + NazS;0s + 2 NaOH > 4 NaCl + 2 NazSOs + Hz0
1.00 dm? of a solution of sodium thiosulfate contains 12.4 g of Na»S$,03.5H:0.

i Calculate the molar concentration of the sodium thiosulfate solution.

No. of moles of sodium thiosulfate

=12.4/248

= 0,05 mol [M1]
Molar concentration
=0.05/1

= 0.05 mol / dm* A1)

[Otherwise, 1m for mass concentration calculated]
[Many did not take 5x(2+16) into consideration when calculating Mr]

2]

2]

[2]

For Exuminar's use
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236 cm? of this sodium thiosulfate solution and 125 cm? of 0.1 mol/dm3 of
sodium hydroxide solution were reacted with excess bleach to produce
0.52 g of sodium sulfate. Calculate the percentage yield of this reaction.  [3]

No. of moles of Na;S;03
= (236/1000) x 0.05
=1.18 x 10 mol
M1
No. of moles of NaOH
= (125/1000) x 0.1
=1.25x 102 mol

From equation, =
1 mol of NazS:0; requires 2 mol of NaOH
1.18 x 102 mol of Na2S204 requires 2.36 x 102 mol of NaOH.

: Therefore, NaOH is the Iimiling_reagent here. o >. M1

Mole ratio of NaOH : !I\l_'a:gS'('l{ _
2:2 -
1.25x 102 : 1.25x10% P

Theoretical mass of NasSOx produced )
=(1.25x 102 )x 142
=1.775g

Percentage yield of Na>S0;
=(0.52/1.775) x 100%
=29.3%(3sf)

&

Note: allow e.c.f. from (bi) that may amount to full credit in (bii) if
sufficient working is being shown for all the steps involved.
: [Total: 10]

[-1m for no mention of need to determine limiting reagent at all}

[Many could not recognize and justify the limiting reagent, and hence
used the wrong value towards calculation of mass of product. This is
due to them not understanding that the amount (moles) of sodium
thiosulfate solution should be calculated from the concentration that
was already calculated previously} .

13>

For Examiner’y usa
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B10  Lead(ll) chloride occurs naturally as white crystals and are used in the manufacture
of ceramics. It can be prepared in the laboratory as shown in the flow diagram below.,

Substance X

PbCl,

Substance Y

—> KC?

HC!

a Suggest the idé_nt_ﬁi_é’s of Substances X-and Y.

Substance X is lead(ll) nitrate / Pb(NOs),. Substance Y is potassium

_hydroxide / KOH / pitassihm‘g‘)gide / K20 / potassium carbonate / KzCOs. [1]
[All of none]

b  Construct the ionic equation for the formation of lead(ll) chloride.

Pb?*(aq) + 2CHaq) > PbC/(s) [No credit if no/wrong state symbols] [1
[Only very few got this question correct]

¢ Describe the procedure used for the preparation of pure, dry lead(ll) chloride
crystals in the laboratory using Substance X and potassium chloride.

- Add excess of a solution to the other solution in a beaker.

]
- Stir well to ensure no more precipitation / homogeneous mixture.
- Filter to obtain lead(ll) chloride as residue. (1]
- Wash the residue with distilled water and dry between pieces

[1]

of filter paper.

[Max 1m for first step if crystallization / heat till saturation is mentioned.] [3]
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d  Discuss whether a sample of lead(ll) chloride can be prepared with:lead metal
and copper(ll) chloride solution as the reactants.

Lead is more reactive than copper so it should be able to displace copper

from copper(ll) chloride and form lead(ll) chloride. [1] However, the

insoluble lead(ll) chioride formed on the lead metal [1] will not allow any

more reaction to take place. [Most only got the first mark and failed to
realise that lead(ll) chloride formed in this manner will stop any reaction]

e In an experiment, 200 cm® of 2 mol/dm?® of potassium chloride was reacted with
450 cm?® of 1 mol/dm® of Substance X. Calculate the mass of lead(ll) chloride
formed at the end of the reaction.

" Note: allow e.c.f. (up to full credit) if Substance X was identified fo be -

another soluble lead compound other than lead(ll) hitrate, and hence a
wrong equation used. .

Na. of moles of KC/ reacted
= (200/1000) x 2
= 0.400 mol
> M1
No. of moles of Substance X [Pb(NO;).] reacted
= (450/1000) x 1
= 0.450 mal P

2KCI + Pb(NOs)2 > PbCla + 2KNOs

Mole ratio of KC7 : Pb(NO-)2 -~
251

From the equation,
2 mol of KCI requires 1 mal of Pb(NO3), - M
0.400 mol of KC/ requires 0.200 mol of Ph{NOs),

Therefore, KCl is the limiting reagent. .

Mole ratio of KCi : PbCl»
e
0.400 : 0.200

Mass of PbCl, formed >~ Al
=0.200 x 278
=55.6 g(3s.f)

J

(2]

(3]

[Total: 10}

[Poorly done. Same mistakes as not recognizing and justifying limiting reagent]

END OF PAPER
13%
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