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21 A gaseous mixture of ethene, oxygen and sulfur dioxide is passed through the
apparatus shown. Only one of the gases is collected.

gas mixdure
S

o \
aqueous sodium agqueaus
hydrodde bromine

What is a property of the gas collected.?

A  Gas burns with a yellow flame.

B Gas forms a white precipitate with limewater.

C Gas feacts with propane to produce carbon dioxide.
D

Gas turns acidified potassium manganate (V1I) solution colourless.

22 Which of the following particles contains 12 neutrons, 11 protons and 10 electrons?
A O B F C  Ne D Na'
23 Which of the following solutions can be used to distinguish between sodium
hydroxide solution and aqueous ammonia?
A lead(ll) nitrate solution
B iron(ll) chloride solution
C iron{lll) chloride solution
D zinc sulfate solution

24 What is the total number of shared electrons between carbon and oxygen atoms in
the following molecule?
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20 cm?® of oxygen are allowed to react with 20 cm® of carbon monoxide according to

the following equation:

02 (g) +2CO (g) > 2CO,(g)

What are the volumes of the gases remaining at the original temperature and

pressure?
volume/ cm®
oxygen carbon monoxide carbon dioxide
A 0 0 20
B 0 0 40
Cc 10 0 20
D 10 10 20

When solid potassium chloride is dissolved in water, the temperature of the solution
drops. Which conclusion can be made from this observation?

A  All solids dissolve with a temperature decrease.

The process is endothermic.

B
C  The process is exothermic.
D

Very little potassium chloride dissolves in water.

Which experiment shown below is the slowest?

water at —
30°C

water at —t— -

60°C

dilute
hydrochloric
acid

lumps of
calcium
carbionate

water at —
60°C

[ concentrated
hydrochloric

|- acid
lumps of

~— calcium
carbonate

concentrated
bydrochioric

1 acid

powdared

b

calcium
carbonate
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A colourless gas is passed into two different solutions. The results are shown in the

13

table.
solution potassium | acidified potassium
iodide manganate (VII)
result colourless | purple to colourless

What is the colourless gas?
A anacid

B analkali

C an oxidising agent

D

a reducing agent

Which substance below will not react with aqueous sodium hydroxide but will react

with dilute hydrochloric acid to form a salt and water?

A nitrogen dioxide
B zinc oxide
C tartaric acid
D

copper(ll) oxide

Lithium and rubidium are both in Group | of the Periodic Table. Which statement is

correct?

A Lithium ions and rubidium ions have the same electronic configuration.

B Lithium atoms are larger than rubidium ions.

C Lithium atoms and rubidium atoms have the same number of valence electrons.

D Rubidium ions are larger than rubidium atoms.

Astatine (At) is in Group VIl of the Periodic Table. Which of the following is a property

of astatine_?

A It forms a basic oxide.

B Itis a good conductor of electricity.

C ltis displaced from aqueous potassium astatide by chlorine.

D It displaces iodine from aqueous potassium iodide.
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Which statement about the extraction of iron in the blast furnace is correct?

A The oxide of iron is oxidised by carbon monoxide.

B Slag is the basic impurity present in iron ore.

C Slag sinks below molten iron at the base of the furnace.

D The reaction between the oxide of iron and carbon monoxide liberates carbon

dioxide.

An experiment was set up as shown below to investigate the rate of rusting under

different conditions.

pork
dry boiled air
oxygen distilled
water +
salt
1 2 3 4

Predict the order of the test-tubes in which rust would first appear.

A 1234
B 4321
C 1,324
D 4231

A metal X reacts as follows:

X +dilute acid - salt + hydrogen gas
X + cold water - no reaction
X + copper(ll) nitrate solution - copper + nitrate of X

By comparing X with Ca and Cu, we can deduce that the correct order of the metals
in decreasing reactivity is:

A CaCu X
B Ca X Cu
C X CuCa
D CucCaX
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The pH of unpolluted rainwater is about 6.

Which of the following gases is responsible for this?

A fnethane

B carbon dioxide

C nitrogen dioxide

D carbon monoxide

Octane is a fuel that is found in petrol. Which of the following statements is true about
octane?

A Combustion of octane is an endothermic process.
B It has a higher boiling point than methane.

C ltis an unsaturated compound.

D It undergoes addition reaction with bromine.

The gases comiﬁg from a car's exhaust contain oxides of nitrogen.
How are these oxides formed?

A Nitrogen reacts with carbon dioxide.

B Nitrogen reacts with carbon monoxide.

C Nitrogen reacts with oxygen.

D Nitrogen reacts with petrol.

Which of the following must be the same for compounds in the same homologous
series? -

A empirical formula

B functional group

C physical properties

D  structural formula
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A polymer has the structure shown below.
—CH;-CH-CH;-CH-CH,-CH -

I I t
CH; "~ CHj; CHa

What is the molecular formula of the monomer?

A CsHs B CiHe C  GCH, D C,He

The following useful products were obtained by cracking a long-chained alkane;

product use
X . |- - -usedasafuel - -.|.
Y used to make plastics

What could be the products X and Y?

X Y

ethanol propane

hydrogen ethene

A
B
C | methane ethane
D

steam ethene
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Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(1l) hydroxide light blue
iron(IT) hydroxide green
iron(111) hydroxide red-brown
lead(Il) hydroxide white
zinc hydroxide white
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Section A
Answer all the questions in this section.

1 The diagrams A, B, C, D and E represent the particles in five different substances. Each
type of atom for the particle is represented by a different symbol.

Ti o%"cg @&(ﬁ’%@o GO O | g8 B
.

@ f géwg ¢ °8®

® |

&
A B C D E
A [ e ¢ o ] E ]
once. Which one of the diagrams A, B, C, D and E best represents
(a) a mixture of compounds formed when methaneisburnt ...
with plenty of oxygen,
(b} a mixture of two elements and a compound, BT
(c) molecules of methane, L
(d) a mixture of gases found in unpoliuted air,
(6) . ambdurc-ofpollidanmte? oo - ool s n S ey dnmews wo s wimss ves
(5]

2 The diagrams represent the nuclei of five different atoms, V, W, X, Y and Z. These
letters are not the chemical symbols of the elements.

key: @. positively charged sub-atomic particle in the nucleus of an atom

Which of the atoms V, W, X, Y and Z,

(a) hasanatomicnumberofsiX, = =000 cssmsesescese o
(b) has two electrons in its outermost electron shell, ...
(c) are isotopes of the same Aelement, .................................
(d) has arelative atomic mass of six, L

(e) could form anion with a charge of 1+7

v 1€/0S3vS/dd



3 Complete the table below.

solution

approximate
pH

colour of Universal

Indicator

(a) [ 0.1 mol/dm® hydrochloric acid

(b) | 0.1 mol/dm® sodium hydroxide
solution

(c) | A mixture of 20 cm® of (a) and
20 cm’® of (b)

(3]

4 Chromium, Cr, is extracted from a mineral called chromite, FeCr,04.

(a) (i) Calculate the refative molecular mass of chromite.

(1]

(ii)  Calculate the percentage by mass of chromium in chromite.

(1]

{(b) Inindustry, chromite is changed into chromium(lll) oxide, Cr,O3. Metallic chromium
is formed by heating this oxide in hydrogen gas. The balanced chemical equation

for this reaction is

Cro0O3 + 3Hy

= 2Cr + 3H)0

Calculate the mass of chromium that could be formed from 76 g of chromium(lll)

oxide.

G1€/0S3¥S/dd

(2]




(c)

4

Reactions such as the one in {b) are known as redox reactions.

(i) State the oxidation state of chromium in Cr0s.

(ii)  Which substance in the reaction above is reduced? Explain your answer.

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

5 Figure 5.1 shows the reactions of a mixture containing two solids § and X.

(a)

91€/0S3¥S/d9

+ water
Mixture S o+ X
- then filter (fitrate) (residue)
+aqueous silver nitrate <+ aqueoLs sodium ; dih;fm c acid
sidicacd hydroxide Tydrochioric ac:
. Colourless | + | GasZ
White ppt. No ppt. .
" Y
heat |+ aqueous +limewater
ammonia
Pungent gas Vihite ppt. White ppt.
evolved, tumed red soluble in produced
litmus paper blue excess
Figure 5.1

Identify substances S, X, W, Y and Z.

(5]
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(b) Write a balanced chemical equation for the reaction of X with dilute hydrochloric
acid.

6 A series of experiment were carried out using a data logger to investigate the effect of
concentration on the rate of reaction at room temperature.

Mg + H,SO4 > MQSO4 +H,

In each experiment, the volumes of hydrogen produced were measured at regular time

intervals.
Experiment Mass of Volume of Concentration of
Mg used / g H,SO, used / cm® H,S0, used / mol/dm?®
1 0.24 20 2.0
2 0.24 20 1.0
3 0.24 20 0.5
4 0.24 20 0.25

The results obtained for Experiment 3 are shown in the graph below.

xperiment 3

(a) (i) Draw on the graph above, the results you would expect in Experiment 2.
Label your graph as Experiment 2. 1]

L1€/0S3vS/dgd
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(ii) Use ideas of collisions between particles to explain how increasing

concentration of dilute sulfuric acid affect the speed of reaction.

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

Using the data given for Experiment 4,

(i) calculate the number of moles of magnesium used.

(ii) calculate the number of moles of sulfuric acid used.

(iii) Based on your calculations, determine the limiting reactant and hence
calculate the volume of hydrogen produced.

(1l

e

(2]
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7 Some power stations use coal as fuel. Coal contains sulfur impurities. On combustion,
sulfur is oxidized to sulfur dioxide. Before the waste gases are released into the
atmosphere, the sulfur dioxide is removed by limestone. The diagram shows the
amounts of substances used and produced by a coal-fired power station in a day.

o

Qa’sfgases 50,

excess air
600000000g 30000000 g 900000008 (aicium sulfate
coal imestone] “w ash | '

: ars D,.D O O O

oL o-

(a) Write a balanced chemical equation for the combustion of sulfur to sulfur dioxide.

[1]
(b) State a harmful effect of -sulfur dioxide.

(c) Limestone removes sulfur dioxide from the waste gases, as shown in the equation
below.
CaCO; (s) + SO (g) — CaSO0;s (s) + CO, (g)

Calculate the maximum volume of carbon dioxide produced from 30000000 g
(30 tonnes) of limestone.

(3]

61€/0S3¥S/d9g
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(d) When the limestone was first used in the power stations, some scientists claimed
' they ‘solved all pollution problems at the power stations’.

Explain why this is not true.

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

8 The table shows some information about the homologous series of organic compounds
called esters. Esters are formed when a carboxylic acid reacts with an alcohol.

carboxylic acid + alcohol > ester + water

The table shows the different esters produced when different carboxylic acids react with
an alcohol (ethanol).

carboxylic acid alcohol name of ester molecular formula of
formed ester formed
methanoic acid ethanol ethyl methanoate HCOOC;Hs
HCOOH C,HsOH
ethanoic acid ethanol
CH;COOH C,H;OH
propanoic acid ethanol ethyl propanoate C,HsCOOC,Hs
CszCOOH C2H50H '
butanoic acid ethanol ethyl butanoate C3H7;CO0C,H;5
C3H7COOH C2H5OH i

(a) Complete the table to show the name and molecular formula of the ester formed
when ethanoic acid reacts with ethanol.
[2]

(b) (i) Explain using the formulae given in the table to show that esters are an
example of a homologous series.

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

(i) Suggest one difference, in terms of their physical property, between ethyl
methanoate and ethyl butanoate.

0¢€/0S3¥S/dg
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(a)

(b)

(c)

9

Section B
Answer any fwo questions.

When atoms combine with other atoms, they either gain, lose or share electrons.
Describe in terms of the number of electrons gained, lost or shared when

(i) acarbon atom combines with oxygen atom(s),

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

(ii) asodium atom combines with chlorine atom(s).

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

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

Draw a “dot and cross” diagram for either one of the substances formed in (ai) or
(aii).

[2]

Explain in terms of bonding and structures the difference in the melting points of
the substances formed in (ai) and (aii).

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

..............................................................................................................
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10 (a) When equal number of moles of some metal carbonates are heated strongly, they

¢¢€/0S3yS/dg

decompose to produce carbon dioxide.

The graph bhelow shows the results of an investigation of the rate of
decompasition of 0.010mole of four carbonates. The volume of carbon dioxide
produced is measured every minute.

(i) The more reactive the metal, the higher the temperature needed to
decompose its compound.
Based on the information given from the graph, arrange the 4 metals in
descending order of their reactivity (the most reactive first). Explain your
answers. '

(iii) How could you tell from the graph that the decomposition of the carbonates
was not complete?




11
(b) Describe how the reactions of magnesium, copper and iron with dilute

hydrochloric acid may be used to place them in an order of reactivity. Write a
balanced chemical equation for any one of the reactions you describe.

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

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

11 (a) Eis a hydrocarbon with the formula C,Hg and F is a hydrocarbon with the formula
CoHa.

(i) Draw the structural formulae of E and F.

(2]

€¢€/083yS/dg
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(i) Compare and contrast the chemical properties of E and F with reference to

aquecus bromine and complete combustion reactions. Write chemical
equations for all the reactions that you have mentioned.

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

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

(b) Ethanol is a very important substance because it is used as a fuel in many
countries. One of the productions of ethanol is by the process of fermentation.

(1) Starting from cane sugar, describe briefly how it is converted into ethanol
during this process.

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

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

(i) Write an equation to represent this process.

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

356
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Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(1l) hydroxide light blue
iron(IT) hydroxide _ green
iron(lII) hydroxide red-brown
lead(I) hydroxide white
zinc hydroxide white
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Maris Stelta High School
Secondary Four Science Chemistry
Preliminary Examination 2

Mark Scheme 2017
; Paper 1
|
21C |22D |(23A |24B |[25C [26B [27A [28D (29D [30¢C
31C |32D |33B (34B [35B (3B |[37C |38B |39B |40B
Paper 3
Section A
Qn - Answer
No. '
1a | E
b| B
c | A
d | D
e | C
22 | Y
b | X
c | WandzZ
d| Vv
e |V
3 .
solution approximate: | colour of Universal
pH Indicator
1 (a) | 0.1M HCI 1 red
1(b) |0.1M NaQH 14 violet
| {c) | 20cm” of {a) and 7 green
20cm® of (b)
4ai | M, of FeCr,0, = 56 + 2(52) + 4(16)
=224
ii | Percentage of Cr in FeCr,0,= 2(52) []224 x 100
=46.4 %
b | No of moles of Cr,0; =76 [][2(52) + 3(16)]
= 0.5 mol
From eqn,
1 mole Cr,O; produces 2 moles Cr
0.5 mole Cr,O; produces 1 mole Cr
Mass .of chromium produced. = 1 x 52g =529
ci | Oxidation state of chromium = +3
i | Chromium (lll) oxide is reduced.
Oxidation state of chromium decreases from +3 in Cr,05 to 0 in Cr

L2€/0S3yS/dg




| Qn
No.

Answer

8a

S — ammonium chloride
X —zinc carbonate

W — silver chloride

Y — zinc chloride

Z — carbon dioxide

ZnCO3+ 2HCI ')ZﬂClg + C02 + Hzo

6ai

Graph showing steeper gradient and same volume of H,

Increasing concentration causes the number of sulfuric acid particles per unit
volume to increase. Frequency of collisions to increase. Chance of effective
collisions increases resuiting in speed of reaction to increase.

bi

Number of moles of magnesium used = 0.24 []24= 0.0100 mole

Number of moles of sulfuric acid used = 0.02dm? x 0.25mol/dm®

= 0.00500 moles
From eqn, ‘ '
1 mole Mg reacts with 1 mole of H,SO,
0.01 mole H,SO,4 needed to react with 0.01 mole Mg
but only 0.005 moles H,SO, is present.
Therefore is H,SO, the limiting reagent.

1 mole H,SO, produces 1 mole H,
0.005 mole H,SQ, produces-0.005 mole H,
Volume of hydrogen prqduced =0.006x24 = 0_.120dm3

7a

S+ 02.“’ SOz

Formation of acid rain, which destroys buﬂdmgs and kill plants/eyes
irritation/breathing difficulties

No. of moles of CaCQ; = 30000-0.00 = 300000 mot

40+12+(16x3)

From eqn,
1 mole CaCO; produces 1 mole of CO,
300000 moles CaCO, produce 300000 moles CO,

Volume of CO, = 300000 x 24dm® = 7200000 dm®

Carbon dioxide is produced which causes global warming.
Nitrogen dioxide is produced which causes acid rain.

8a

Ethyl ethanoate
CH;COOC,H;5

bi

Each member differs from the next by a ~CHz~ group
Molecular formula . of ethyl propanoate C,HsCOOC,Hs differs from ethyl
butanoate C;H,COOC,H;s by a —-CH,— group-

ii

Ethyl butanoate has a higher melting pomt/bomng point/density /viscosity than
ethyf methanoate,
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Qn Answer
No. . _
Qai Carbon: 2,4 Oxygen: 2,6
Each carbon atom shares 1 pair of electrons/2 electrons each with 2 oxygen
atoms to-have stable octet configuration/noble gas structure.
i "Na: 2,8,1 . Chlorine: 2, 8,7
Each sodium atom loses 1 electron to 1 chiorine atom to form Na* (2, 8) with
stable octet/noble gas structure
Each chlorine atom gains one electron to form CI” (2, 8, 8) with octet/noble
as structure.
b :
correct no. of valence electrons
correct no. of shared electrons
correct no. of valence electrons
- correct charge
¢ | Sodium chloride is an ionic compound. Sodium ions and chloride ions are held
together by strong electrostatic forces of attraction. Sodium chloride has high
melting point because a lot of heat is required to overcome these forces of
attraction.
Atoms in carbon dioxide molecules are held by covalent bonds. Molecules are
held by weak forces of attraction/weak intermolecular forces of attraction.
Carbon dioxide has low melting point because little heat is required to
overcome the weak int_ermolecular forces of attraction.
10ai| Copper(ll) carbonate

~ rate of decomposition is the highest. Copper is the least reactive.

Calcium, lithium, magnesium and copper

Gradient for the decomposition of calcium carbonate is the least steep, followed
by lithium carbonate, magnesium carbonate and copper(ll) carbonate.
When gradient is the least steep, the rate .of decomposition is the lowest.
Amount of heat required to decompose calcium carbonate is the steepest
therefore calcium is the most reactive.

OR '

Gradient for the decomposition of copper(ll) carbonate is the highest, hence the

The volume of carbon dioxide produced has not become constant after 4 minutes.
OR the volume of carbon dioxide is still increasing.
OR the gradient of graph is not zero.




Qn . ' . Answer

No. '
b | Magnesium reacts vigorously with dilute hydrochloric acid to produce magnesium

chloride and hydrogen gas.

Iron reacts slowly with dilute hydrochlonc acid to form iron(ll) chloride and

hydrogen gas.

Copper does not react with acids.

Hence magnesium is the most reactive, followed by iron and copper.

Any one of the chemical equations

Mg + 2HCI —» MgCl; + H;

Fe + 2HC| —» FeClz + Hz

11ai
H H H H
H-C-C-H H-C=C-H
H H
E F
ii
E F
bromine Reacts with bromine in the | Reacts with bromine

presence of ultra violet | water to form
light to form bromoethane | dibromoethane.
and hydrogen bromide. -

C,Hg + Bry — CoH:sBr + HBr C;Hy + Br, — CoH.Br,

complete Both react with oxygen to form carbon dioxide and
combustion | water. F burns with a smokier flame.

2C,Hg + 70, — 6H,0 + 4CO,
C,H,y + 30, — 2H,0 + 2C0O,
bi | Cane sugar (glucose) solution is mixed with yeast and the mixture i is kept at about
37°C in the absence of oxygen.

Sugar is converted to ethanol and carbon d|0x1de
ii | CgHi205 > 2C,HsOH + 2CO,
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