




















































































































































































































































































































































































































A2

Bond Dissociation Energies

HF HCl HBr FHI

Accept if answer is between QQQ—Q,..?SKJ,‘)H‘JOI

(1]

i. HAt Note' chenfical narrie_ié éccépfable e
} [ 2\

ii. HAt has the lowest bond dlssomation enefgy therefore
hydrogen |ons WI|| be produced mdst easily.

(1]

(1]
(1]

Enthalpy change 43‘2@/493 %3@%— 101 kJ
'Exothermlc\re\adtlon \ %4

(1]
(1]

A3

Polrpley yidt

Aéq&pt’able} 51t||sh -purple or purplish-blue

(1]

Light bkfe — 0.500 (3sf)
Dark blue — 1.25 (3sf)

(1]
(1]

Any strong alkali such as NaOH, KOH

(1]

20 cm3 — blue

30 cm? - pink

(1]
(1]

A4

- Note: Both answers
el £ ol o must be correct to
e award 1 mark.

‘ 0

(1]

Steam, which is the product of fuel cell, has no adverse effect on
human health.

Waste product, like carbon monoxide, from incomplete combustion

of petrol, can react with haemoglobin in blood to form
carboxyhaemoglobin. As a result, haemoglobin cannot transport
oxygen to the rest of the body.

(1]

(1]
(1]
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Ad 2
© ' 1 [1] — correct'graph [2]
\ 2H2+ O2 [1] - fo -
|
2H20 l\l'olnll» |I|\.‘. hunue) //
\ # /
\ T P
: . . %
P up.n‘uw wl -u-h.ll\...r “
A5 |(@) |i.Oxygen . — V= ik [1]
ii. Sodium »l__‘A i i / o= ~|l'-; "";..’ y [1]
iiNeon |\ ) [1]
b) | /i YCh .\ O @ 1]
| .' Accept: magnesium chloride
[li-NaXand G2 > [1]
Accep]t:‘ sodium fluoride and chlorine
A5 | () | 2007230atmT [2]
400-500°C
Iron catalyst
Note: 2 marks for 3 correct answers; 1 mark for 2 correct answers.
A6 | (a) i. condensation polymerisation 11
ii. condensation polymerisation [1]
iii. addition polymerisation [1]
(b) i 5 " (1]
| |
€l ——C — G4ty — € =l
H H
| (1]
H N CoMy x|
ii. 1
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(c) 0 [1] for
T 1y H7" SH each
H=—=N—C—C D —C—L—H
\ ||
v H H
A7 (a) | Zn?* (aq) + 2e > Zn (s) [2]
(b) i. Concentration of zinc ions will decrease over time. [1
ii. Concentration of zinc ions will remain constant throughout [1]
electrolysis.
iii. Zinc brush will form zinc ions during electrolysis and will b [1]
up whereas platinum is an inert electrode therefore no ge [1]
mass. ; ﬁ
(c) Material — poly(ethene) 1
Reason — It does not conduct electricity. [1]
D\ ¢ F 4
A7(d) | Zinc is more reactive than iron and thersfore c [1]
protection by corroding in place<of\ron. [1]
Section B _
B8 (a) T T \ [1]
F <|; ‘ T F
[ [F F\
(b) ~—HCFCA#1a. HCFC-141b 2]
Ve T ?I
H—C—C—Cl H—C—C—Cl
' ﬁls I |
H H H F
[1] for each box.
(c) HFCs do not contain chlorine atoms which will deplete the ozone layer. | [1]
(d) i. CFC-111 [1
ii. HCFC-132a Note: 1 mark for 132, 1 mark for a [2]
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B8(e)

0 T
MR 1
. C H  +koH —ethanodl , H H + H,0 + KCl

1 mark for correct HCFC used; 1 mark for equation.

H H F
|| |
i 157
H H H

II:

n

(2]

(1]

ii. Mr of repeating unit: 12x2 + 19+ 1 x 3 = 46
No. of repeating units: 12000/46 = 260 (round down)

B9(a)

i. Reagent: hydrogen gas V y
Conditions: Nickel as catalyst, 200 °C / )
ii. Add aqueous bromine to the reaction mrxwr /
If all the linoleic acid has reacted the\eddrs

bromine remains.

If some linoleic acid is preVS‘em \(he\reddrsh -brown colour of bromine
decolourises raprdly '

B9(b)

Coconut oil is tbe\health\es’r =\
It contains the_highest percentage of unsaturated fatty acids/ It contains
the lowest percentage of saturated fatty amds

Note: ‘Explanatio‘n must be cafrect in‘order-to award mark.

(1]

\ ‘No of moles of hydrogen reacted =1.8/24

=0.075 mol

Number of molee of 0|I =10/800
" =0.0125 mol

Numbe}\CSf/mpree of hydrogen : number of moles of oil
6 :1
There are 6 double bonds in one molecule of oil.

(2]
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Either

B10(a)

1 mark for correct bonding, 1 mark for correct nu
each element.

(2]

Student A is correct as the OX|dathn stat Of 8
increases from +4 to +6. N\

Student B is wrong as sulfur d|0X|de reduces the oxidatio
chlorine from 0 to -1 ,ht,{_cesl){fu\dlomd\e 15 the reduci H agent.

(1]

(1]

(c)

SO2, when bubbled(thﬁough,acmjifed po’tasswm-manqa c e(VII) will
decolourlse tJ:l\e purp\‘a&olu’m‘irr\ ~A\

A damp blue Ilthwus\sapbr vVherf place_ tla the heated liquid will turn

red befOre bém‘qbleached by Qljz\ "
N L3 '-. K
~ \ ) \

()’ \2

(1]

(1]

T
S(DzClz \ZHA? \9 H28®4 ,\‘

(1]

‘N()\eLmoIe\sé’sz (ol

l\[o\of\md,lbs of/HCh 2.moles

HzSO4 + 2N G)H ?Na2804 + 2H20 (equation not needed)

N‘o/zf/m&}es OH needed to neutralise 1 mole of H2SOa
=2 mef,bé
HC/ +NaOH ->NaC/ + H20 (equation not needed)

No. of moles of NaOH needed to neutralise 2 moles of HC/
=2 moles [1]

Total moles of NaOH needed = 4 moles
Volume of NaOH needed =4 + 0.5=8dm3 [1]

(3]

Refer to
marks
allocation
on the
left.
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OR

B1 O(a) VO|Ume Of CO2 - Henction avm [1] -
/ cm?3 L. graph
Rasction slower [1] -
feutue bene whowgi) correct
labels
/ and units
/Resunon fastes!
/ isurve sioepest)
¥ time / s
Note:
There isn’t a need to indicate the reaction rate on the graph.
The initial rate of decomposition is the fastest therefore the gradient is (1]
the steepest. As the rate of decomposition slows down, the gradient 1
becomes less steep. Finally reaction stops when_all calcium carbonate (1]
is used up and gradient is zero.
(b) No. of moles of CaCO3 =10.5/ 100 = 0.105 mol [1
Volume of CO2=0.105 x 24 = 2.52 dm? [1
(c) i. The rate of decomposition of zinc carbonate will be faster than the [1
rate of decomposition of calcium carbonate.
Zinc carbonate is less thermally stable than calcium carbonate 1
therefore it decomposes more readily than calcium carbonate. [1]
Note: Ignore reference to metal reactivity, no mark will be awarded.
ii. No. no mark

Possible explanation:

No. of moles of ZnCO3 = 10.5/ 125 = 0.084 mol
Volume of CO2 = 0.084 x 24 = 2.02 dm3

OR

Since there are fewer moles of zinc carbonate therefore the volume
of carbon dioxide collected will be lesser.

(1]
(1]

(1]
(1]

END OF PAPER
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1 Calcium carbonate reacts with hydrochloric acid, producing carbon dioxide gas.
CaCOas(s) + 2HC/(aq) — CaClz(aq) + H2O(/) + CO2(g)

The rate of this reaction can be measured using the apparatus shown.

Which additional piece of apparatus is also required?

a burette

a clock

a gas syringe
a thermometer

OO w>

2 The fractional distillation apparatus shown is being used to separate a mixture of two
liquids. A thermometer is missing from the apparatus.

Where should the bulb of the thermometer be placed?

A—
water out
B—0
C——  —
cold water in
=
heat
JWSS Preliminary Examinations 2018 Chemistry 6092/01 Secondary 4E
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3 The oxidation of ethanol to ethanoic acid is often carried out in the apparatus shown.

\J

J‘ I\
7||| - condenser
— «+— waler
\2
{
__-ethanol +

A oxidising agent

f

heat
What is the purpose of the condenser?

to prevent any ethanol from escaping
to prevent air from reacting with the ethanoic acid

OO w>

to prevent the ethanoic acid from reacting with the ethanol
to prevent the ethanoic acid from changing back to ethanol

4 The table shows the results of two reactions of an aqueous solution of a salt.

reagents

final observation

excess aqueous sodium hydroxide
dilute nitric acid and aqueous silver nitrate

white precipitate
yellow precipitate

What is the name of the salt?

A calcium chloride
B  calcium iodide
C  zinc nitrate
D  zinc sulfate
JWSS Preliminary Examinations 2018 Chemistry 6092/01
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Which property or properties will affect the rate of diffusion of gases?

1  Temperature
2 Solubility
3  Molecular mass

A 1only

B 1and 2

C 1and 3

D  All of the above

Alpha particles consist of two protons and two neutrons bound together into a particle
identical to a helium-4 nucleus.

In the Rutherford gold foil experiment, a thin piece of pure gold foil was used. After
alpha particles were shot at gold foil, scientists noticed only a tiny fraction of the alpha
particles were deflected by a large angle. Most flew straight through the foil.

Suggest a reason for this phenomenon.

A The gold atoms consist of a small positively charged nucleus with large, empty
spaces between the nucleus.

B  The gold atoms consist of a small negatively charged nucleus with large, empty
spaces between the nucleus.

C The gold atoms are surrounded by small positively charged electrons with large,
empty spaces between the electrons.

D The gold atoms are surrounded by small negatively charged electrons with large,
empty spaces between the electrons.

X, Y and Z are 3 different elements in the Periodic Table. The ‘dot-and-cross’ diagram
of the compound formed from X, Y and Z is shown below. Only the valence electrons
are shown.

Which statements are correct?

1 Element Y could be lithium.
2  Element X belongs to Group VI of the Periodic Table.
3  Elements X and Z are bonded together by covalent bonds.
4  There are more electrons than protons in ZX3~.
A 1and3only
B 2and4only
C 1,2and3only
D 2,3and4only
JWSS Preliminary Examinations 2018 Chemistry 6092/01 Secondary 4E
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8 The table below shows the number of neutrons and electrons in the following four

particles.
Particle Number of neutrons | Number of electrons
w 18 8
X* 12 10
G 16 10
z 13 11

Which of the following atoms is an isotope of W?

A X
B Y
cC z
D

None of the above

9 The diagram shows the arrangement of the ions in an ionic crystal.

Key
O = positive ion

® = negative ion

Which substance cannot have this arrangement of its ions?

CuSO4
KCl/
MgO
Na,S

OO0 w>

10  Which of the following correctly describes the particles in a very dilute sodium chloride
solution at room temperature?

ions of sodium chloride water molecules

A widely separated, close together,
moving at random moving at random

B widely separated, close together,
vibrating about fixed positions moving at random
C close together, widely separated,
moving at random moving at random
D close together, widely separated,
vibrating about fixed positions moving at random

JWSS Preliminary Examinations 2018 Chemistry 6092/01 Secondary 4E
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11 The table gives the properties of four substances.
Which substance is a solid metal at room temperature?
melting point | boiling point | electrical electrical
/°C /°C conductivity | conductivity
when solid |when molten

A 808 1465 x v key
B 98 890 v v v' = conducts
C 119 445 x x x = does not conduct
D -39 357 v v

12  The diagram shows the structure of hexagonal boron nitride.

%

Key:
® boron

O nitrogen

Which property is hexagonal boron nitride most likely to have?

It is soluble in water.

It has a low melting point.

It is soft and acts as a lubricant.

It does not conduct electricity in solid state but conducts electricity in liquid state.

OO mw>

13  Which statement is not true for all metals when they are in solid state?

They conduct heat.

They are malleable.

They conduct electricity.

They form coloured compounds.

OO0 mw>»

14  All of the following substances can conduct electricity.
Which substance’s conductivity is not due to the movement of electrons?

aluminium
graphite
lithium chloride
mercury

o0 w>»

JWSS Preliminary Examinations 2018 Chemistry 6092/01
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15 One mole of a sample of hydrated sodium sulfide contains 162 g of water of
crystallisation. What is the correct formula of this compound?

A NayS.3H,0
B NaS.5H-.0
C Na28.7H20
D Na;S.9H,0

16  Hydrogen reacts with oxygen as shown in the equation below.
2H2(g) + O2(g) — 2H20(/)

How much gas will remain if 2 dm? of hydrogen are reacted with 1 dm? of oxygen at
room temperature?

0dmd
1dm?d
2dmd
3dm?

OO w>

17 A sample of copper contains a metal impurity which is below copper in the reactivity
series. The diagram shows the apparatus used for refining the sample.

impure pure
copper copper
anode cathode
(positive) (negative)

aqueous
copper(ll)
sulfate

The loss in mass of the anode is 50 g and the gain in mass of the cathode is 45 g.
What is the percentage purity of this sample of copper?

10.0%
11.1%
90.0%
95.0%

OO w>»

18  What products are formed when concentrated aqueous potassium chloride is
electrolysed?

at the anode at the cathode
A chlorine hydrogen
B chlorine potassium
C oxygen hydrogen
D oxygen potassium
JWSS Preliminary Examinations 2018 Chemistry 6092/01 Secondary 4E
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19

20

21

bond bond energy (kJ/mol)
N=N 945
H-H 436
N-H 391

What is AH, in kd/mol, for the reaction above?

A 1471

B -93

C 93

D 1471

JWSS Preliminary Examinations 2018 Chemistry 6092/01

A galvanic cell is set up as shown below.

electrode E 7
- > == {

g

T_,. electrode F

Which pair of electrodes would give the largest magnitude on the voltmeter reading?

electrode E electrode F
A copper zinc
B magnesium copper
C silver magnesium
D zinc iron

Which of the following is an endothermic reaction?

OO m>»

Nitrogen and hydrogen react to give ammonia according to the equation.

The bond energy of some covalent bonds are shown below.

the combustion of ethanol in air

the oxidation of carbon to carbon dioxide
the reaction between hydrogen and oxygen
the formation of a carbohydrate and oxygen from carbon dioxide and water

N2(g) + 3H2(g) — 2NHs(g)

www.KiasuExamPaper.com
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22  Limestone usually contains impurities.
The diagram below shows the change in mass when pure calcium carbonate is
heated.
Which graph, A, B, C or D, shows a sample of limestone, of the same mass,
containing impurities that do not thermally decompose?

3

A

Mass

in grams Pure calcium carbonate

Cc
D

v

Time in minutes

23  The following changes could be made to the conditions in the reaction between zinc
and hydrochloric acid.

increase in concentration of the acid
increase in particle size of the zinc
increase in pressure on the system
increase in temperature of the system

AOWON -

Which pair of changes will increase the rate of reaction?

1and 2
1and 4
2and 3
3and 4

OO w>

24  Why is nickel used in the addition of hydrogen to alkenes?

A ltincreases the yield of products.
B It makes the reaction more exothermic.
C It prevents a reverse reaction from occurring.
D It lowers the activation energy of the reaction.
JWSS Preliminary Examinations 2018 Chemistry 6092/01 Secondary 4E
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25 Ironis extracted from its ore haematite, Fe» O3, by a reduction process in the blast
furnace.
Which equation for reactions in the blast furnace shows the formation of the reducing
agent?
A CaCO; — CaO + CO;
B CaO + SiO, — CaSiOs3
C CO;+C—2CO
D C+0,;— CO;
26  Sodium hydroxide solution was added to dilute hydrochloric acid. The pH of the
solution in the flask was measured at intervals until no further change of pH took place.
sodium hydroxide solution
hydrochloric acid
What would be the pH change in this reaction?
A decrease to 1
B decreaseto?7
C increaseto?7
D increaseto 12
27  Which metal has a soluble carbonate, chloride and sulfate?
A barium
B  calcium
C  copper
D  potassium
28  Which substance would not be used for preparing a pure sample of crystalline
magnesium sulfate by reaction with dilute sulfuric acid?
A magnesium carbonate
B  magnesium hydroxide
C  magnesium nitrate
D  magnesium oxide
JWSS Preliminary Examinations 2018 Chemistry 6092/01 Secondary 4E
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29  Which of the following methods would produce ammonia?
1 Heating aqueous barium nitrate with sodium hydroxide and aluminium
powder.
2  Heating aqueous ammonium chloride with aqueous calcium hydroxide.
3 Heating solid ammonium sulfate with solid potassium hydroxide.
4  Heating aqueous ammonium chloride with dilute hydrochloric acid.
A 1and2only
B 1and4only
C 1,2and3only
D 2,3and4only
30 Using the apparatus shown, chlorine is passed through the tube.
potassium bromide potassium iodide
P Q@ R
— o) g —
chlorine ) ’
S S ) S B i
gentle heat
After a short time, coloured substances are seen at P, Q and R.
What are these coloured substances?
atP atQ atR
A green gas red brown vapour violet vapour
B green gas violet vapour black solid
C red brown vapour violet vapour black solid
D violet vapour red brown vapour | red brown vapour
31  The table shows the reactions of metals A, B, C and D when placed in aqueous
solutions of their nitrates.
metal nitrate of A nitrate of B nitrate of C nitrate of D
A - reacts reacts reacts
B no reaction - reacts no reaction
C no reaction no reaction - no reaction
D no reaction reacts reacts -

JWSS Preliminary Examinations 2018

A mixture of aqueous solutions of nitrates of A, B, C and D are electrolysed using
carbon electrodes.

Which metal ion of metals A, B, C or D would most readily be discharged at the
negative electrode?

Chemistry 6092/01
www.KiasuExamPaper.com
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32 Experiments were carried out to determine the relative reactivity of three metals, S, T
and U. The results were recorded in the table.
metalS | metal T | metal U
Can the metal react with dilute s no os
hydrochloric acid? y y
Can the metal oxide be reduced s s o
by heating with carbon? y Y
Which of the following shows the metals in order of decreasing reactivity?
A S UT
B T,SU
c UST
D UT,S
33  The diagram shows steel wool inside a test-tube.
steel wool —__
air —— A
N r
B
water —{__ ¢
level at beginning A~ — D
of experiment
The test-tube is inverted in water, trapping air inside. What will be the water level
inside the tube after several days?
34 The enthalpy change for the complete combustion of three different fuels, methane,

ethanol and propene are as shown below.

fuel formula M: | enthalpy change of combustion / kd/mol
methane CHa 16 -100
ethanol C2HsOH 46 -75
propene CsHs 42 -170

What is the correct order of fuels, starting from the fuel that provides the most energy

per gram of fuel, when the fuel undergoes complete combustion?

methane, propene, ethanol
methane, ethanol, propene
propene, methane, ethanol
ethanol, propene, methane

o0 mw >

JWSS Preliminary Examinations 2018
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35 The table shows the boiling points of four fractions, P, Q, R and S, obtained when
crude oil is distilled.

Fraction P Q R S
BolingRange | 3575 | 80145 | 150-250 | greater than 250

How is fraction P different from S?

A  Fraction P is more viscous than fraction S.

B  Fraction P is in less demand than fraction S.

C Fraction P is more flammable than fraction S.

D Fraction P contains molecules of larger molecular masses than fraction S.

36  The diagram shows the structure of ethyl ethanoate.
(s} H H
MR 0 NP W

i

I—Q—I

Which structure is not an isomer of ethyl ethanoate?

A 0 H H H B H H H H

I || ||
H—C—0—C—C—C—H HO—C—C—C——C——0H

| ]

H H H H H H H

c H H O H D T T T c|:|:
H—<|:—<|:—ﬂ—o—c—n H T T ‘|3 C—OH

L | Vol

37 60 cm?® of oxygen was mixed with 10 cm?® of gaseous hydrocarbon in a closed vessel.
After explosion and cooling, the gases occupied 50 cm?® and after passing the gas
through aqueous sodium hydroxide, 30 cm? of oxygen remained. Deduce the
molecular formula of the hydrocarbon.

A CHs
B CoHs
C CzHs
D CsHe
JWSS Preliminary Examinations 2018 Chemistry 6092/01 Secondary 4E
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38  The full structural formulae of compounds X and Y are shown below.

H H
H H o
| / C—C—H
H—C—cC  H wd |
N —C, H
" /C—(I:—H VA
H H o -
Compound X Compound Y

The best method to distinguish between X and Y visually is by using

aqueous bromine

potassium hydroxide solution

potassium carbonate solution

acidified potassium manganate(VIl) solution

o0 w>»

39 Afood chemist wants to create the odour of pineapples for a product. An ester with this
odour has the formula C3H7CO2C4Ho.

Which pair of substances will react to produce this ester?

C2H5CO2H and C4HyOH
CszCOzH and CsH7OH
C4H9CO2H and C3H;OH
C3H7C02H and C4H90H

OO w>»

40  Which compounds would undergo polymerisation on their own?

1 2
H H H O H H
H—c|::(|:—<|:—H H—O—(!—C|)—C|:—O—H
,L o
> O Hh 4 A 0
O H H
H—O—(l—(L—(IZ—|—H H—o—v|:|;—(::—<::—u—o—H
] L
A 1and2only
B 2and 3only
C 1,2and3only
D 1,2,3and 4
End of Paper
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Section A

Answer all the questions in this section in the spaces provided.
The total mark for this section is 50.

A1 The diagram shows part of the Periodic Table. Only some of the elements are shown.

C (6]
Na | Mg Al | Si
K | Ca Fe Cu | Zn
Rb

Answer each of the following questions using only those elements shown in the
diagram. Each element may be used once, more than once or not at all.

Give one element which

(a) has a giant molecular structure,
............................................................................................................................ (1]
(b) combines with oxygen to form a gas which contributes to acid rain,
............................................................................................................................ (1]
(c) forms an ion of type X* which has only three completely filled shells of electrons,
............................................................................................................................ (1]
(d) has an atom with fourteen protons,
............................................................................................................................ (1]
(e) can exist as two different allotropes in gaseous state,
............................................................................................................................ (1]
(f)  is the most reactive metal among the listed elements,
............................................................................................................................ (1]
(g) has a chloride of type XC/,, whose aqueous solution forms a green precipitate
on addition of sodium hydroxide.
............................................................................................................................ (1]
[Total: 7]
JWSS Preliminary Examinations 2018 Chemistry 6092/02 Secondary 4E
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A2 The structures of sodium chloride and chlorine are shown below.

sodium chloride chlorine

The melting point of sodium chloride is 801 °C.
The melting point of chlorine is =101 °C.

(a) Explain, in terms of structure and bonding, the difference between the melting
points of these two substances.

............................................................................................................................ [4]
(b) Predict whether magnesium oxide would have a higher or lower melting point
than sodium chloride. Explain your answer in terms of bonding.
............................................................................................................................ [2]
(c) Chlorine exists as a gas at room temperature while bromine exists as a liquid
at room temperature. Explain your answer in terms of bonding.
(2]

[Total: 8]
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A3 Firstionisation energy is the energy required to convert one mole of gaseous atoms
into one mole of gaseous ions with a charge of +1.

The magnitude of the first ionisation energy increases in general as the number of
electron shells decreases.

(@) (i) Draw, in the following graph, the trend in which the first ionisation energy
changes down Group VIl elements from fluorine to bromine.

first ionisation

energy (kJ/mol)
A
| | | >
F 7] Br Group VIl elements 4,

(ii) Based on the trend of the change in first ionisation energy, suggest the
relationship between the first ionisation energy and the reactivities of
elements in Group VII.

.................................................................................................................... [1]
(b) (i) Whatis observed if aqueous sodium iodide is reacted with aqueous
chlorine?
.................................................................................................................... [1]
(ii) Write an ionic equation, with state symbols, for the reaction in (i) above.
.................................................................................................................... [2]
[Total: 5]

A4 The apparatus shown in the diagram was used to study the catalytic effect of certain
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substances on the exothermic reaction between zinc and dilute sulfuric acid.

Several experiments were carried out. In each experiment, 50 cm?® of 1.0 mol/dm?
sulfuric acid, 1.0 g of zinc powder and 0.1g of a possible catalyst were used.

rubber tubing

flask

possible catalyst
+ zinc

gas syringe

dilute sulfuric acid

To start the reaction, the flask was shaken. The time taken to collect 50 cm? of
hydrogen was recorded. Other observations are shown in the table.

Possible catalyst added | Time to collect 50 Other observations

cm? of hydrogen/s

No added catalyst 65 -

0.1 g of copper(ll) sulfate 10 colourless solution
obtained and a brown solid
coated the zinc

0.1 g of copper(ll) chloride | 15 colourless solution
obtained and a brown solid
coated the zinc

0.1 g of copper powder 19 pink solid remained

0.1g of copper lumps 56 pink solid remained

0.1g of sodium chloride 65 colourless solution formed

@ ()

sulfuric acid.

(ii)

JWSS Preliminary Examinations 2018
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Write the chemical equation for the reaction between zinc and dilute

Calculate the maximum volume of hydrogen gas that can be produced at
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room temperature and pressure in the reaction.

[3]
(b)  Which of the added substances behaved as a catalyst? Explain your answer
using information from the table.
............................................................................................................................ [2]
(c) Explain, in terms of activation energy, how a catalyst speeds up a reaction.
(2]

(d)  Suggest whether the time taken to collect 50 cm?® of hydrogen would be longer or
shorter than 65 s when 1.0 g of zinc lumps was used in the absence of a
catalyst.

Explain your answer in terms of colliding particles.

[Total: 10]

A5 The graph below shows the percentage conversion to sulfur trioxide from sulfur dioxide

JWSS Preliminary Examinations 2018 Chemistry 6092/02 Secondary 4E
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and oxygen gas during the Contact Process.

Percentage yield of SO3/ %

80 T : L] T
350 450 550 650
Temperature / °C

(@) Give two reasons, other than cost, why the optimal temperature for Contact
Process is 450 "C.

............................................................................................................................ 12]

(b) Write down the chemical equation for the formation of sulfur trioxide from sulfur
dioxide and oxygen.

............................................................................................................................ [1]
(c) Explain, in terms of bond breaking and bond forming, why the conversion of
sulfur dioxide and oxygen to sulfur trioxide is an exothermic reaction.
............................................................................................................................ [3]
(d) Draw an energy profile diagram to show the formation of sulfur trioxide from
sulfur dioxide and oxygen.
JWSS Preliminary Examinations 2018 Chemistry 6092/02 Secondary 4E
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Your diagram should show and label
e formulae of the reactants and products
e the activation energy for the reaction,
e the enthalpy change of reaction.

Energy /kJA

>
»

Time or progress reaction/s 3]

[Total: 9]

A6 The graph below shows the relationship between the concentration of carbon dioxide
(in micromoles per kg of seawater) and the pH of the seawater across the years.
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Historical and Projected pH and Dissolved Carbon
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(@) (i) Describe how the concentration of dissolved carbon dioxide has changed
across the years.

(ii) State the relationship between the concentration of carbon dioxide and the
pH of the seawater across the years.

(b) (i) During the test for carbon dioxide, it is observed that white precipitate
would be observed when the gas is bubbled into solution X initially.

Upon further bubbling of the carbon dioxide, the white precipitate would
dissolve to form a colourless solution.

State the identity of solution X.

(ii) Suggest how the concentration of dissolved carbon dioxide would affect
the formation of coral reefs which consist mainly of calcium carbonate.

JWSS Preliminary Examinations 2018 Chemistry 6092/02 Secondary 4E
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(c) Scientists have discovered that when carbon-neutral fuels, such as ethanol, are
burnt, the amount of carbon dioxide in the atmosphere remains relatively
constant.

Mary stated that ethanol obtained from all forms is considered to be a form of
carbon-neutral fuel. John argued that only those obtained from the fermentation
of glucose can be considered as carbon-neutral.

(i)  Write down the chemical equation for the fermentation of glucose.

(ii) Who do you agree with, Mary or John? Explain your answer.

[Total: 11]
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Section B
Answer all three questions from this section in the spaces provided.

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

B7 Read the information about organic acids.

Organic acids as weak acids
A weak acid is one which ionises partially to produce hydrogen ions when it is
dissolved in water.

Ethanoic acid is a typical weak acid. It ionises in water to produce hydrogen ions and
ethanoate ions, but the backward reaction occurs more readily than the forward one.
So the ions react very easily to reform the acid.

CH3COOH = H* + CH3COO-

At any one time, less than 1% of the ethanoic acid molecules have converted into ions.
The rest remain as simple ethanoic acid molecules.

Most organic acids are weak.

Comparing the strengths of weak acids using the acid dissociation constant, K.
The position of equilibrium for the ionisation of each acid varies from one weak acid to
another. The further to the left it lies, the weaker the acid is.

You can get a measure of the position of an equilibrium using the acid dissociation
constant, Ka. The higher the value for the constant, the more the equilibrium lies to the
right, the greater the extent of dissociation of the acid.

So the expression to determine the Ka of ethanoic acid is given by:

[H*]iCH3C007]
[CH3COOH]

where the product of the concentration of the hydrogen ion, [H*], and the concentration
of the ethanoate ion, [CH3COO™], is divided by the concentration of the undissociated
ethanoic acid, [CH3COOH].

As the extent of dissociation is very little, the concentration of the undissociated acid
could be taken to be the same as the concentration of the ethanoic acid before
dissociation occurs.

Electronegativity of substituents
Electronegativity refers to the tendency of an atom to attract shared electrons from the
covalent bond towards itself.

Atoms of halogens are generally electronegative. When a hydrogen atom in an organic
acid is replaced by a halogen atom, the halogen atom draws the electron density
towards itself. This reduces the electron density of the functional group, allowing the
anion formed to be more stable and recombined with the hydrogen ion less readily.

JWSS Mid-Year Examinations 2018 Chemistry 6092/02 Secondary 4E
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Dissociation of ethanoic acid:

Dissociation of chloroethanoic acid: H—Cl:—C—O—H

12

| I
-G

H
Cl o
| I

H O

H

C-O-H

HQ
H-C-C-O" + H*

H

¢ e
H-C-C-0" + H

H

Comparing ethanoic acid and chloroethanoic acid, chloroethanoic acid will dissociate

to a larger extent.

Acid dissociation constant, K,, of different organic acids

The table below provides you with a list of K4 values of different organic acids.

Adapted from:

name structure Ka
methanoic acid Q 1.80x 10
H-C-0O-H ’

Ho

ethanoic acid H—(IS—C—O—H 1.75x10°°
H
HHO

propanoic acid H-C-C-C-O-H 1.34 x 10-°
H H
FQ

fluoroethanoic acid H—CIZ-C—O—H 257 x 103
H
¢a

chloroethanoic acid H—Cli—C—O—H 1.35x 103
H
¢Q

dichloroethanoic acid H—Cll—C—O—H 4.47 x 102
Cl
1G9

2-chloropropanoic acid H—(l)—(IZ—C—O—H 1.48 x 10~3
H H
ClE o

3-chloropropanoic acid H—(IZ—(IZ—C—O—H 1.05x 10
H H

Table 7.1

https://www.chemguide.co.uk/physical/acidbaseeqia/acids.html
https://chem.libretexts.org/Textbook_Maps/Organic_Chemistry_Textbook_Maps/Map%3A_Organic_Chemistry_(Bruice)
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13

(a) Calculate the concentration of hydrogen ions, in mol/dm?3, present in 5 mol/dm? of
ethanoic acid, with reference to Table 7.1 and the expression for K, of ethanoic
acid.

(2]

(b) Write down the expression to determine the K, of fluoroethanoic acid.

[1]

(c) Using the information provided, describe how the number of the carbon atoms in
the carboxylic acid affects the strength of the acid.
............................................................................................................................. [2]

(d) Using the information provided, deduce whether fluorine or chlorine is more
electronegative. Explain.
............................................................................................................................. [1]

(e) Suggest whether 2-fluoropropanoic acid or 3-fluoropropanoic acid would be a
stronger acid. Explain your answer using an example.
............................................................................................................................. [2]
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(f)  Suggest why trichloroethanoic acid would be stronger than both chloroethanoic
acid and dichloroethanoic acid. Explain in terms of electron density around the
carboxylate group.

[Total: 10]
B8 (a) What method would you use to extract magnesium metal from its naturally
occurring compound, magnesium chloride, in seawater, given that aluminium is

extracted from aluminium oxide by electrolysis? Explain your answer based on
the reactivity of the two metals.

(b) Aluminium is a reactive metal and it reacts with atmospheric oxygen to form
aluminium oxide, Al>Os. It is a metal that is widely used in various applications.

The layer of aluminium oxide can be thickened by the process known as
‘anodising’. Anodising is carried out using electrolysis, in which the electrolyte is
dilute hydrochloric acid. A simplified set-up is shown below.

ey
supoly

]

|

4 Aluminkam
: object
!

|

5

[ 5 L dilute hydrochloric acid

(i)  Write the ionic half equation, including state symbols, for the reaction
occurring at the aluminium object, which is acting as the anode.

.................................................................................................................... [2]

(i) Suggest how the aluminium object is anodised during electrolysis.
.................................................................................................................... [1]
JWSS Preliminary Examinations 2018 Chemistry 6092/02 Secondary 4E
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(iii) Explain the purpose of anodising the aluminium object.

.................................................................................................................... [1]
(iv) Aluminium is coated on an iron object to prevent the object from rusting.
Explain how rusting is prevented by this method.
.................................................................................................................... [1]
(c) An electric current can also be generated by a simple electrochemical cell as
shown below.
o
metal X ! chromium
A clectrone
il | it " (chromium(lIl) sulfate)
(i) Explain why the flow of electrons is in the direction shown in the diagram.
.................................................................................................................... [1]

(i)  Chromium(lll) sulfate solution is green in colour. Suggest why the colour of
the chromium(lll) sulfate solution fades over time.

[Total: 10]
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EITHER

B9 The general structure of an amino acid is given below:

R 0
A=N=G-C
HH OH

Figure 8.1

where R could just be a simple hydrogen atom or a functional group such as amino or
carboxyl group.

The structure below gives a segment of a polypeptide chain with 2 amino acid
residues, one with an amino group and another one with a carboxyl group for their R
group, when placed in a solution with a pH of 7.

/O_
o %¢co
H I | I
—N=G-CN=C-C—
H N+ H H
H'\ H

Figure 8.2
(@) Use the structures in Figures 8.1 and 8.2 to explain why

(i) anamino acid is said to be amphoteric; and

(ii) a polypeptide chain is said to be a condensation polymer.

(b) A protein molecule is formed by one or more polypeptide chains interacting and

JWSS Preliminary Examinations 2018 Chemistry 6092/02 Secondary 4E
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folding into a three-dimensional structure.

At extreme pH values, this three-dimensional structure of the protein would be
altered, causing the molecule to denature and lose its function.

With reference to Figure 8.2, suggest why the shape of the molecule would be
altered at different pH values.

(c) Name a synthetic polymer with similar linkage to polypeptides.

(d) You are given two bottles of solution, each containing a different amino acid as
shown in Figure 8.3.

%:Hz (I:H3
(|3H CIZHZ
HoN- Cli— COOH HaN- CIZ— COOH
H H
amino acid J amino acid K
Figure 8.3
Describe a simple chemical test to distinguish between these two amino acids, J
and K.
............................................................................................................................ [2]
[Total: 10]
OR
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B9 Many biological molecules are able to undergo redox reaction. An example of such a
molecule would be glucose.

The Benedict’s solution contains copper(ll) sulfate solution and it is often used to test
for the presence of a reducing sugar. If a reducing sugar is present, a brick-red
precipitate would be observed in the solution.

The colour of the obtained precipitate gives an idea about the quantity of sugar present
in the solution, hence the test is semi-quantitative.

(@) Explain what it means by a redox reaction.

............................................................................................................................ [1]
(b) Predict what would happen to the reducing sugar, in terms of transfer of
hydrogen, when the reducing sugar reacts with the Benedict’s solution.
Explain your prediction.
(2]

(c) Samples of solutions with varying concentrations of glucose have been reacted
with Benedict’s solution and the results are as given below:

Solution Observation after reaction with
Benedict’s solution
Solution remains blue.
Orange-red precipitate observed.
Yellow precipitate observed.
Blue-green precipitate observed.
Brick-red precipitate observed.

- "m0 T

(i) Place the solutions P, Q, R, S and T in order of their concentration of
glucose present, starting with the one with the highest concentration.

(ii) It was later discovered that solution R contains trace amount of impurities
from fructose, another reducing sugar.

JWSS Preliminary Examinations 2018 Chemistry 6092/02 Secondary 4E
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Suggest the impact of this discovery on your answer in (c)(i).

(d) A fatty acid consists of a long hydrocarbon chain attached to a carboxyl group.

Polyunsaturated fatty acids can undergo redox reaction through the addition of
hydrogen.

(i) 1 mole of polyunsaturated fatty acid Y reacts completely with 8 g of
hydrogen gas to become saturated.

Determine the molecular formula of Y given that each molecule has 16
carbon atoms.

(2]

(ii) Describe a simple chemical test to differentiate between Y and the product
of the addition reaction in (i).

[Total: 10]

End of Paper
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Answer Scheme for 4E Chemistry Prelim Paper 2
6092/2 - Setter: Edwin Kwek

Minus 1 mark overall for accuracy and units

A1

A2

in lattice;
strong electrostatics of forces between the ions so a lot o ene

the strong forces;

chlorine is a simple molecule / chlorine has simple co tr ]

chlorine has weak intermolecular forces between . | punt of
energy required to separate the moIecuIé\S' f,

b) lons of magnesium oxide have<h“gher char\gés than’those o)
so they form stronger electrostatlc forces of attraq:tlon which require larger amount of
energy to overcome; /N /
[
c) Bromine has higher relatlve motecuI?r mass than chlorlne
$0 bromine has stronger mtermolecdla forces between 'the molecules than chlorine
$0 more energyiis! requlred to separate the molecutes

A3

(i) Dowhward trend;
(||) The hlgher the first’ |on|satron energy, the hlgher the reactivity of the halogen;

\

The solutlon turns from, eolourless to reddlsh brown;

éb(aq + 2Dor(aq) >-2CH(aq) + Dox(s

‘ ,(balanced equation; state s symbols;)

A4

é(j Zn + H,S04 4 ZTISO4 #+Hs
a(it) Number of rﬂofes of Zn = 1/65 = 0.015385 mol
Numb’er/rafl'm‘otﬁs‘oﬂﬂgsozt =50/1000 x 1 = 0.0500 mol;

Zinc is the\UHjJti'ng reactant
Number of\rholes of Hz = 0.015385 mol;

Volume of Hz = 0.015385 x 24 = 0.369 dm3;

b) Copper metal/powder/lumps. It speeds up the rate of reaction;
while remains chemically unchanged at the end of the reaction;

c) A catalyst provides an alternative pathway with a lower activation energy;
more particles would have sufficient energy to overcome the activation energy;

d) Longer. Lumps of zinc have less total surface area compared to powdered zinc;
So the frequency of effective collisions decreases and speed of reaction decreases;
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A5

a) When the temperature is too low, the speed of reaction is slow;
When the temperature is too high, the yield of the reaction is low;

b) 280, + Oz - 2S0s3;

c) The total energy absorbed to break bonds in 2 moles of SO, and 1 mole of O; is
less than the total energy released to form bonds in 2 moles of SOs;.

(energy absorbed to break bonds; energy released to form bonds; correct
comparison; (minus 1 if reactants and products are not specified))

d) reaction pathway with names of products and reactants; activation energy;
enthalpy change;

AG

a(i) The concentration of dissolved carbon dioxide remains fairly constant from 1850
to 1880;
The concentration of dissolved carbon dioxide increases at an incré
1880;

a(ii) The higher the concentration of dissolved carbon dioxi@

b(i) Calcium hydroxide / limewater;

b(ii) Under high concentration of dissolved carbon i C ( e would
dissolve to form a colourless solution; < '
This prevents calcium carbonate from accumulatlf f m co

c(i) CeH1206 > 2CO2 + 2C2H'5QH‘ \ \ '-.
c(ii) | agree with John. \ /
The amount of carbon d|o>(|de absorbed by—plants to make glucése during
photosynthesis is equal to; -~ =

the release of carbon d|0X|de durlng ‘fe)'mentatlpn ofrglucose and combustion of
ethanol; \ N

However, ethene is, obtalnetibytfracklng of crudie 0|I a non-renewable source;

So the carbon dioxide released from(the. bummg of ethanol produced from addition
of steam to. ethené would increase the carbor-dioxide in the atmosphere;

B7

[H'*][CHsCOO 1= 4.75 x10:5x5 = 8.75 x 10°5;

\ | w] -0.0093541 0. 00935 mol/dm3

) )[H [CH2FCOO] ) W\ W

CNZFCQOH] | i gdé,
c) When the nunﬁber of carbon atoms increases from methanoic acid to propanoic
acid incteases, K. decreases;
So the strength of the carboxylic acid decreases;

d) Fluorine is more electronegative;
Fluoroethanoic acid is a stronger acid / has a higher Ka than chloroethanoic acid;

e) 2-fluoropropanoic acid would be a stronger acid;

Comparing 2-chloropropanoic acid and 3-chloropropanoic acid, when the chlorine
atom is closer to the carboxyl group as in 2-chloropropanoic acid, the K, would be
higher;

f) Trichloroethanoic acid has more electronegative chlorine atoms than the other 2;
so this reduces the electron density of the carboxylate group, allowing the anion
formed to be more stable and recombined with the hydrogen ion less readily;
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B8 a) Magnesium would be extracted by electrolysis; as magnesium is more reactive
than aluminium;
b(i) 40H-(aq) = 2H20(l) + O2(g) + 4e;
b(ii) The oxygen produced during the electrolysis reacts with the aluminium metal to
form a layer of aluminium oxide;
b(iii) The layer acts as an impermeable layer to prevent the unreacted aluminium
from reacting with other substances;
b(iv) Aluminium acts as a coat around iron, preventing iron from coming into contact
with water and oxygen; OR
Aluminium is also more reactive than iron, so it would lose electrons more readily
than iron, preventing iron from being oxidised;
c(i) Metal X is more reactive than chromium;
c(ii) Chromium(lll) ions are discharged/reduced at the catho
This causes the concentration of chromium(lll) ions to degré
BO9E | a(i) The amino group is able to gain hydrogen ion to act .7
the carboxyl group is able to lose hydrogen ion to act
a(ii) It is formed when many small molecules Imk3
molecule;
without the loss of a small moIecm{Ie
b) At low pH, the ponpepﬂde cham may galn nyd)rogen ions and
charged; ( —
At high pH, the polypeptlde 6ham may Iose‘hydrogen ions and become negatively
charged; (
The change in the! charges WOutdaffect the e[ectrostanc interactions within the
molecul‘e’s“‘ \.,_ PN —~\\)/
Nyﬁon N\ ey
f \ \ \ \ i =
' d), 'Add aqueous bromlne to @ sample of each. Amino acid J will turn red-brown
‘ aqwzous bromine colourless amlno acid K will not cause a change in colour in
aquaous bromine;/ \
BO9O | a)lti |s a reactlomwhere oxidation and reduction occur simultaneously;

The\réxdgc’ng\ éugar would lose hydrogen atoms;
Slnce COQW') ions in Benedict’s solution are reduced to form copper(l) ions, the
reduced stigar would be oxidised;

ci)T,Q R, S, P;
c(ii) R would have a lower than expected amount of glucose present;
Fructose can also reduce copper(ll) ion to copper(l) ions, forming the precipitate;

d(i) Number of moles of H, = 8/2 = 4 moles;
C15H23000H;

d(ii) Add aqueous bromine to a sample of each. Y will turn red-brown aqueous
bromine colourless; the product will not cause a change in colour in aqueous
bromine;
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2
1 Which diagram shows the arrangement of particles inside a balloon containing a mixture of
the gases nitrogen and oxygen?
key
e nitrogen atom
O oxygen atom
D

._

2 The conical flask contains compound X which is present in solid, liquid and gaseous
states.

gaseous X

solid X

liquid X
Which statement is correct?

A A gaseous X molecule has a lower mass than a liquid X molecule.
Energy is released when X changes from liquid to solid.

Liquid X is at a higher temperature than solid X.

O o0 w

Liquid X molecules vibrate about fixed positions.

3 Which diagram represents the arrangement of particles in an alloy?

A B C D

PN &,
g
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4 The apparatus shown is used to distil a dilute solution of ethanol (boiling point: 78°C) in
water.

thermometer water out

fractionating
column

boiling flask

mixture of ethanol
and water

T

heat

Which graph shows a change in concentration of the ethanol in the boiling flask as the
distillation proceeds?

concentration concentration
of ethanol of ethanol
0

time time
concentration concentration
of ethanol of ethanol

0 time 0 time
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5 The graph shows the melting points (m.p.) of mixtures of lead and tin.

4001 400
m.p. of
pure |lead §
3004 =300
melting mp.of Melting
point/°C ppure tin - point/°C
200+ =200
1004 =100
I
0 50 100

% tin in the mixture
The graph shows that any mixture of lead and tin must have a melting point that is

A above that of tin.

B below that of lead.

C below that of both lead and tin,
D between that of lead and tin.

6 Naturally-occurring bromine has a relative atomic mass of 80 and consists entirely of two
isotopes of relative isotopic masses 79 and 81.

What can be deduced about the naturally-occurring bromine from this information only?

A Bromine contains the two isotopes in equal proportions.
B Bromine has different oxidation states.

C Bromine isotopes have different number of protons.

D

Bromine is radioactive.

7 Which statement about diamond and graphite is correct?

A Both diamond and graphite are used as abrasives.
B Diamond and graphite have different arrangements of carbon atoms.

C The carbon atoms in graphite have a different number of neutrons from those in
diamond.

D The carbon atoms in both graphite and diamond have four covalent bonds.

[Turn over
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5

The complete combustion of 20 cm® of a gaseous alkane, Y, requires 130 cm?® of oxygen.
Both volumes were measured at r.t.p..

What could be the identity of Y?

A butane C methane
B ethane D propane

1.0 mole of CusFeS3 and 1.0 mole of O, are allowed to react according to the equation.
2CusFeS; (s) + 702 (g) — 6Cu (s) + 2FeO (s) + 6S0; (9)
Which of the following is true?

A 0.286 mole of CusFeSs; is in excess
B 0.714 mole of CuszFeS3; is in excess
C 5.0 moles of O3 is in excess
D

no reagent is in excess

A solution containing lead(Il) ions is added to a solution containing iodide ions. A yellow
precipitate is formed.

What is the equation for the reaction that occurs?

A  Pb*+T — Pbl C Pb*+1 — Pbl
B Pb*+2I — Pbl, D Pb% +2I" — Pbl;

The diagram shows some of the stages in the manufacture of ammonium sulfate.

nitrogen pipe A pipe D

and > ammonia ) ammonium
hydrogen sulfate

pipe B sulfur pipe C

sulfur and dioxideand ______,  sulfuric acid
oxygen

I I s I R

From which of the connecting pipes would a major leak result in the highest increase in the
pH of the rain?
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6
A colourless solution is known to contain a sodium salt.

Tests were carried out to determine the identity of the anion in the solution.

test observation
dilute hydrochloric acid no reaction
dilute nitric acid followed by aqueous silver nitrate no precipitate
dilute nitric acid followed by aqueous barium nitrate no precipitate

Which anion could the solution contain?

A carbonate B chloride C nitrate D sulfate

Which equation represents a redox reaction?

A 4CuO + CH4 — 4Cu + 2H,0 + CO»
B CuO + H,SO4 — CuSO4 + H,0

C CuCOs — CuO + CO;

D CuSOs + 2NaOH — Cu(OH), + Na2SO4

Disproportionation is a reaction in which the same element is both oxidised and reduced.
Which reaction is not an example of disproportionation?

A 2CuC/— CuCl, + Cu

B C/, + 2NaOH — NaC/ + NaOC/ + H,0
C 2H;07; —»2H,0+ 02

D 2Pb(NOs), — 2PbO + 4NO, + O,

What is the function of silica, SiO2, in the equation shown below?
CaO + Si0,; — CaSiO3;

A a basic oxide C an acidic oxide

B areducing agent D an oxidising agent

Which statement is true for both aluminium and iron?

A Both are transition metals.
Both form amphoteric oxides.
The manufacture of both metals involves the reduction of the metal ions.

O o0 W

They are both normally manufactured by electrolysis.

[Turn over
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7
Which oxide is most readily reduced to the metal by heating in a stream of hydrogen?

A calcium oxide C sodium oxide

B iron(III) oxide D zinc oxide

The diagram compares the amount of carbon in two steels, P and Q.

amount of
carbon

Which two diagrams correctly compare the strength and brittleness of P and Q?

J
A strength brittleness
P Q P Q
[
B strength brittleness
P Q P Q
'
C strength brittleness
P Q P Q
[
D strength brittleness
P Q P Q
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20
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22

8

The element chromium liberates hydrogen from dilute hydrochloric acid although it does
not react with cold water.

When a piece of chromium is placed in lead(II) nitrate solution, crystals of lead appear.

What is the order of decreasing reactivity on the three metals, lead, calcium and
chromium?

A

B
C
D

calcium, chromium, lead
calcium, lead, chromium
chromium, calcium, lead

lead, chromium, calcium

Aluminium is often used to make caps for bottles. When thrown away and buried in the
soil, the caps do not corrode.

Which of the following explains the observation above?

A

B
C
D

Aluminium does not react with acids.
Aluminium does not react with alkalis.
Aluminium is alloyed with other metals.

Aluminium is protected by a layer of oxide.

Which arrangement is used to electroplate copper onto a steel key?

electrolyte . _anode gathode
(positive electrode) (negative electrode)

A | aqueous copper(Il) sulfate piece of pure copper steel key
B | aqueous copper(Il) sulfate steel key piece of pure copper

C aqueous sulfuric acid piece of pure copper steel key
D aqueous sulfuric acid steel key piece of pure copper

In an electrolysis experiment, the same amount of charge deposited 54.0g of silver and
8.5g of vanadium.

What is the charge on the vanadium ion?

A

1+ B 2+ C 3+ D 4+
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9

A simple cell can be made using two different metals as the electrodes and an aqueous
solution as the electrolyte.

Which statements about simple cells are correct?

1 A greater voltage is produced using magnesium and silver than using magnesium
and copper.
2  The electrolyte is an aqueous solution that contains both positive and negative ions.

3 The more reactive metal will lose electrons more readily than the less reactive metal.

A 1,2and3 B 1and3only C 1only D 2and3only

Lithium and rubidium are both in Group I of the Periodic Table.
Which statement is correct?

A Lithium atoms and rubidium atoms have the same number of electrons in their outer
shell.
B Lithium atoms are larger than rubidium ions.

Lithium ions and rubidium ions have the same number of electrons in their outer shell.

(9]

D Rubidium ions are larger than rubidium atoms.

Which statement about both the Group I and Group VII elements is correct?

A They conduct electricity when molten.

B They form covalent compounds when bonded to non-metals.
C They exists as diatomic molecules.
D

When Group I elements combine with Group VII elements, ionic compounds form.

The table compares the strengths of the bonds for the reactions of X, + Yo — 2XY.

Which reaction will be most exothermic?

bond in X2 bond in Y; bond in XY
A strong strong strong
B strong strong weak
C weak weak strong
D weak weak weak
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It has been suggested that the cars of the future could be powered by fuel cells. One type
of fuel cell uses the chemical reaction between oxygen and hydrogen to produce
electricity.

What would be a disadvantage of using this type of fuel cell to power a car?

A

B
C
D

A car cannot be powered by electricity.
The hydrogen tank might split in an accident, leading to an explosion.
The product of the reaction between oxygen and hydrogen is toxic.

The oxygen would need to be obtained from air.

Nitrogen dioxide, NO», is a dark brown gas that decomposes at equilibrium, as shown.

2NO2 (g) =— 2NO (g) + O2 (9)
dark brown colourless

The diagram shows a glass flask containing a mixture of the three gases.
The mixture is pale brown.

NO,,
NO. O, /A _—

mixture | |

More oxygen is formed in the flask.

What colour change is seen in the flask?

A

B
C
D

There is no change.

It turns colourless.

It becomes darker brown.
It becomes paler brown.

In the Haber process, nitrogen and hydrogen react to form ammonia.

N2z (g) + 3H2 (g) == 2NHs (g) AH =-92 kJ

inlet for gas

Which factor increases both the speed of reaction and the amount of ammonia produced?

A

B
Cc
D

addition of a catalyst
decreasing the temperature
increasing the pressure
increasing the temperature
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31

32

33

1

A sample of clean, dry air is passed over hot copper until all the oxygen in the air reacts

with the copper.

clean dry air

DJ‘I | | ] L] I I I l:‘j :‘ l T I I T IU—
B ; i ru

heat
The volume of air decreases by 30 cm?.
What was the initial volume of the sample of air?

A 60cmd B 100cm? C 150cm®

Why are catalytic converters fitted to car exhausts?

A to decrease the amount of carbon dioxide emitted
B to decrease the amount of nitrogen oxides emitted
C to improve energy conservation
D

to reduce global warming

Dry air is a mixture of gases of which 99% is nitrogen and oxygen.

What is the main constituent of the remaining 1%?

A argon C hydrogen
B helium D water vapour

The diagram shows ethanol burning in a sealed jar.

air jar

ethanol

The mass of one gas in the jar does not change.
Which gas is this?

A carbon dioxide C oxygen

B nitrogen D water vapour
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12
34 The diagram shows the fractional distillation of crude oil.

fraction

— P

column —___

crude oil ——»-

"N

fractionating [
i

_

2

Which statement is correct?

A Each fraction consists of a single compound.
Fraction P has the highest boiling point.

The highest temperature is at the top of the column.

oo w

The naphtha fraction is used as feedstock for the chemical industry.

35 Which property of a liquid ester can be used to check its purity before use as a food

flavouring?
A Dboiling point C smell
B colour D solubility in water

36  Which compound is the most viscous and the least flammable?

A CGH14 B CSH18 C C’IOH22 D C12H26

37 How many of the following structures show an unsaturated hydrocarbon molecule?

O
0 /
O=C==0 CH,—CH==CH, ll CH,—C
CH—C—CH.CH \
d i O—H
A 1 B 2 c 3 D 4
[Turn over
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38 This is the structural of propan-1-ol.
H H H
| | |
S
H H H

Which of the following is an isomer of propan-1-ol?

A C
I T
H—C—C—C=0 C=C—C—OH
| I |
H H H H H
B D
[ I
H—C—0O0—C—C—H H—C—C—C=0
I || ||
H H H H H OH
39 The diagram shows a section of a polymer.
H C,H; H C,H; H C,H,
U U U
—C C c C C C—
I I R
H H H H H H
Which alkene is used to make this polymer?
A CH3;CH=CH:
B CH3CH2CH=CH:
C CH3CH2CH=CHCH:
D CH3CH=CHCHz3
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40 The diagram shows the partial structures of two different polymers.

w w
—W—D—W—>"<—%—>"<—

w w
—y—E- Y—>“<>"<—

z Zz

Which chemical symbols should replace W, X, Y and Z?

w X Y 4
A C N H )
B N H O C
C ) C H N
D ) C N H

END OF PAPER
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A1

2

Section A

Answer all the questions in this section in the spaces provided.

Fig. 1.1 shows part of the Periodic Table.

(a)

(b)

(c)

(d)

He
B c N o) F Ne
Al Si P S Cl Ar
Fe | Co | Ni Cu| Zn | Ga| Ge As | Se Br | Kr
I Xe
Fig. 1.1
Answer the following questions using only the elements shown in Fig. 1.1.
Each element can be used once, more than once or not at all.
Write the symbol for
an element which is used as a gas in balloons, ...
an element which forms an ion of type X*, ...
an element which is a catalyst for the production of
ammonia, e,
two elements which combine to form a compound that
causes acid rain, . and ..

(e)

an element which forms ions in aqueous solution which
gives a white precipitate on reaction with acidified silver

nitrate.
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3

Chlorophyll is a green pigment found in green leaves. ‘Old’ chlorophyll can decompose
into phaeophytin, a grey pigment molecule.

A student carried out a chromatography to compare the extracts of spinach leaves
obtained from two different sources.

Fig. 2.1 shows the results on the chromatogram.

—. 8cm,

- 6cm
_4cm

-2 cm

@
@ DD L
1

O O O —O O Ocm
chiorophyll xanthophy! phaeophytin extract from extract from

frozen spinach ~ market spinach

Fig. 2.1

(a) Using the information in Fig. 2.1, describe the result obtained for the extract from
frozen spinach.

(b) Calculate the R¢ value of chlorophyll in the experiment.

Rt value of chlorophyll ......................... [1]

(c) The student concluded that the spinach bought from the market is fresher than the
frozen spinach bought from the supermarket.

Using the information in Fig. 2.1, explain his reasoning.

[Total: 3]
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A3 (a) Silicon has three naturally occurring isotopes.

Complete Table 3.1 for two of these isotopes.

Table 3.1
isotope 2gj 30g;j
atomic number 14
number of neutrons 14
nucleon number

(2]

(b) Silicon(IV) chloride is a simple molecular compound and exists as a liquid at room
temperature.

(i)  Suggest two physical properties of silicon(IV) chloride, other than solubility.

(ii) Draw a diagram to show the arrangement of electrons in a molecule of
silicon(IV) chloride. You only need to show outer shell electrons.

(2]

[Turn over
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(c) Silicon(IV) chloride reacts with water to form silicon(IV) oxide and an acidic product.

Fig. 3.2 shows part of the structure of silicon(IV) oxide.

Key

@ silicon atom
O oxygen atom

Fig. 3.2

(i) Construct an equation, including state symbols, for the reaction between
silicon(IV) chloride with water.

(ii) A student claims that the physical properties of silicon(IV) oxide is similar to
that of silicon(IV) chloride.

Explain, in terms of structure and bonding, why the student’s claim is wrong.

[Total: 10]
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6

Methane, ethane and propane are all gases at room temperature.

(a) State one possible environmental consequence of the presence of methane in the
atmosphere.

(b) Ethane reacts with chlorine in the presence of ultraviolet light to give a number of
different compounds.

A 1.00g sample of one of these compounds contains 0.040g of hydrogen, 0.242g of
carbon and 0.718g of chlorine.

(i) Calculate the empirical formula of this compound.

empirical formula ......................... [2]

(ii) The relative molecular mass of the compound is 99.

Deduce the molecular formula of the compound.

(c) (i) Explain why propane diffuses faster at 100°C than at 60°C.

(ii) Explain why diffusion could be used to separate a mixture of methane and
propane.

[Total: 7]
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A5 Lead is widely used to make lead-acid car batteries.

Lead can be extracted from cerrusite, PbCOs, in a two-stage process.
Stage 1 PbCO3; — PbO + CO»
Stage 2 PbO + C — Pb + CO

(a) Explain if the reaction from stage 1 is exothermic or endothermic.

(b) Explain why the gas from stage 2 must be removed for the safety of the workers.

(c) In the laboratory, two experiments were set up using lead metal, as shown in
Fig. 5.1.

Both experiments were conducted at room temperature of 25°C.

lead metal lead metal
aqueous f:*:{ ;} dilute
copper(1I) | | =—sulfuric
sulfate . — — — — - acid

Fig. 5.1

For each experiment, describe what you would observe and how you would test any
gas(es) evolved, if any. Write an equation for any one of the reactions in Fig. 5.1.

[Total: 7]
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A6 Molten zinc chloride can be electrolysed using the apparatus as shown in Fig. 6.1.

graphite
anode

graphite
cathode

molten zinc chloride

heat

Fig. 6.1

(@) Explain why zinc chloride conducts electricity when molten, but not when solid.

......................................................................................................... 2]
(b) Predict the products of this electrolysis at

the @NOAE, ... [1]

the cathode. ... [1]

(c) When a dilute aqueous solution of zinc chloride is electrolysed, hydroxide ions are
converted to oxygen at the anode.

Write the ionic equation for the reaction that happens at the anode.

......................................................................................................... [1]
(d) Describe a positive test for zinc ions.
(=T S PP P PP
ODSEIVALIONS .. ettt
......................................................................................................... [2]
[Turn over
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(e) Solid zinc chloride absorbs ammonia to form tetra-ammine zinc chloride,
[Zn(NH3)4]Cl>.

ZnClz + 4NH3 — [Zn(NH3)4]Cl2

Calculate the maximum vyield, in grams, of tetra-ammine zinc chloride formed when
3.4g of zinc chloride reacts with excess ammonia.

(2]

[Total: 9]

[Turn over
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A7 This question is about the large scale production of ethanol.

(a) Ethanol can be made by reacting ethene with steam in the presence of a catalyst.
C2H4 (g) + H20 (g) = C2HsOH (g)

Fig. 7.1 shows how the percentage yield of ethanol changes as the pressure is
changed at three different temperatures.

10 P R R T
, .

4 44+ MG HESIE SEARISSRSE FORRBERRAN SRS DS R B
s 3 P
{Ssainsn:saansatssisssstases sasssssasssassesisss iy 300°C
<
IR . e R - ent A EERER
3 e

== 400°C

Percentage

mr—r 500°C

o338 8888388
R

yield of 3 3
ethanol : I I
85 88 54 0 HaE S8
g STHNAE SR RN REY
i S
=3 "= 13
8 13 ST
k. = - - - -
84 1 : ;1
A b ab -

0 50 100 150 200 250 300
Pressure in atmospheres
Fig. 7.1

Fig. 7.2 shows how the rate of reaction changes as the temperature changes at
three different pressures.

HEE ST ] 80 atmospheres
6 - 1 HH /
Beimssamssazimnas H SR AERaRREY &
S fr e e e P R /T
3 Emeans sanam R AT
Relative 4 . - : ==
rate of SREEuANaasaaunNsan s SuE LN e AT
reaction g JiiiIEiH T aman dnan
2 ‘e o ;c [ ot -0;‘ [ ‘e .
B A LAt L 40 atmospheres
1 SRR o I8 HE S
3 -4 — ISHESREE S ’:“‘—‘_ﬁ S
o RS = EEES B e — 20 atmospheres

100 150 200 250 300 350 400
Temperature in “C

Fig. 7.2
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In one process for the reaction of ethene with steam, the conditions are:

e 300°C
e 65 atmospheres
e acatalyst

Use the information in Fig. 7.1 and 7.2, and relevant chemistry knowledge, justify
why the above three conditions are used.

(b) Other than the reaction of ethene with steam, ethanol can also be manufactured on
a large scale by the fermentation of sugar.

Compare these two processes of making ethanol, in terms of

e the rate of reaction,
e concentration of the ethanol produced,
e the use of finite resources.

[Total: 9]

[Turn over
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Section B
Answer all three questions in this section in the spaces provided.

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

Fats and oils are triglycerides formed from the condensation reaction of propane-1,2,3-triol
with long chain carboxylic acids (fatty acids). Each triglyceride is formed from three fatty
acids.

Fig. 8.1 shows the structural formula of a triglyceride likely to be found in peanut oil.

Il

Il
HC—0— C — (CH);CH=CH(CH,);CHa
i
H,C—0=— C —(CH,);CH=CHCH,CH=CH(CH,)sCH3

Fig. 8.1

A triglyceride is considered a fat if it is a solid at 25°C, whereas it is considered an oil if it
is a liquid at 25°C. These differences in melting points reflect the differences in the degree
of unsaturation and molar mass of the constituent fatty acids.

One method for checking the unsaturation level in fatty acids is to determine the iodine
number. lodine number is the number of grams of iodine consumed by 100 g of fat or oil.
A higher iodine value indicates a higher degree of unsaturation.

Table 8.2 shows average figures for the percentage fatty acid composition of some
common fats and oils.

Table 8.2
% % polyunsaturated fatty acids
source of fat or % saturgted monounslatura’ged
ol fat(tétaa(il)ds fatty Zcé% oleic linoleic acid linolenic acid
(C17HssCOOH) (C17H31COOH) | (C17H29COOH)
beef fat 59 38 3 —
coconut oil 90 8 2 —
corn ol 25 26 47 2
cotton seed oil 22 35 43 —
olive oil 15 78 7 —
soybean oll 14 28 50 8
[Turn over
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The polyunsaturated/saturated (P/S) index of a fat or oil is the ratio of polyunsaturated fat
to saturated fat. It is sometimes used to compare the relative health benefits of different
fats and oils in the diet.

The above passage is modified from https://2012books.lardbucket.org/books/introduction-to-chemistry-
general-organic-and-biological/s20-lipids.html.

(a) (i) State the chemical linkage which is observed in Fig. 8.1.

(ii) Identify the by-product formed for the reaction of propane-1,2,3-triol with three
long chain carboxylic acids (fatty acids).

(iii) Draw the structural formulae of two reactants that are used to produce the
triglyceride, as seen in Fig. 8.1.

e reactant 1: propane-1,2,3-triol

e reactant 2: one of the carboxylic acids

[2]

(b) Using the information in Table 8.2, deduce and explain which fat or oil has the
lowest iodine number.

[Turn over
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(c) Although cotton seed oil and corn oil have similar iodine numbers, the melting point
of cotton seed oil is higher than that of corn oil.

Suggest an explanation, in terms of the structure and bonding, in these two oils.

(d) Linoleic acid is a polyunsaturated fatty acid with molecular formula of C17H31COOH.

How many double bonds between carbon atoms are present in one molecule of
linoleic acid? Explain your reasoning.

(e) A P/S value of greater than 1 is considered beneficial for health.

Calculate the P/S index of coconut oil and soybean oil, giving your answers to 3
significant figures.

Hence, determine which oil, coconut oil or soybean oil, is more beneficial for health.

[Total: 13]

[Turn over
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magnesium under different conditions.

Excess magnesium and 25.0 cm® of acid were used. The conditions for each

experiment are shown in Table 9.1.

Table 9.1
. particle size of concentration and type
experiment : .
magnesium of acid used

A lumps 0.1 mol/dm?3 HC/
B lumps 0.2 mol/dm?® HC/
(o3 lumps 0.1 mol/dm® CH3;COOH
D powder 0.2 mol/dm?3 HC!

A series of experiments was carried out to compare the rate of reaction of acid with

The gas evolved was collected and its total volume was measured every 30 seconds
for 10 minutes. The results obtained for experiment A and B were plotted in Fig. 9.2.

volume of gas / cm’
A

60

Experiment B

Experiment Al

——— .

1 =
L] -
6 8 10 time / min

Fig. 9.2

(i) Sketch on Fig. 9.2 the curve that you would expect for experiment C,
assuming that the reaction ended at the tenth minute. Label this curve as
‘Experiment C’.

(1]

[Turn over
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(2]

volume of KOH / cm?

[

16
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Explain, in terms of collisions between reacting particles, why there is a

difference in the initial rate of reaction between experiments B and D.

cd e oad e - B T S —4- -t
ISESBENA S K 82 IBSS 88881 ..1. ......
R I + IR B - e ’ PR
Tt e R R - vt
ct oot - D T e -t
D . D T IS R RS S
creeea e R - 4 cree
Tt e + 4ot eeen .- tRteree
.4 ‘i + 4o - . ‘hed
4444 <4 - . - —_——— -— s —daaa
e e IR X teebd .4 . . IR K . RN
IS NSNS D - e e - T T .- IRE T
b ooee D B R A —dooate - SN Weeew - . e

In experiment A-2, 0.1 mol/dm?® of potassium hydroxide was added from a burette to
24.0 cm?® of dilute hydrochloric acid. A pH probe attached to a computer measured

the pH during the titration experiment.

Fig. 9.3 shows the results.

The acids from experiments A and C are used in titration experiments with
potassium hydroxide.

(ii)

(b)

14

[Turn over
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24.0 cm?® of dilute ethanoic acid.
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(i) Using the graph in Fig. 9.3, state the pH value of hydrochloric acid used in
experiment A-2.

................................................................................................. [1
(ii) The pH value of the ethanoic acid used in experiment C-2 is 4. On the
same axes on Fig. 9.3, sketch the curve you would expect for this 1
experiment. Label this curve as ‘C-2’. [1]
(iii) The acids used in experiment A-2 and C-2 have the same concentration.
Explain why they have different pH values.
................................................................................................. [2]

[Total: 7]
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EITHER

B10 This question is about the chemistry of chlorine and some of its compounds.

(a) Describe, with the aid of an ionic equation, the reaction of chlorine with aqueous
potassium bromide. Explain why this reaction involves the reduction of chlorine.

(b) Describe a way to prepare a dry, pure sample of silver chloride, AgCl, from silver
metal.

Use the following information to help you

silver does not react with dilute hydrochloric acid,

silver reacts with hot concentrated nitric acid to form silver nitrate,
all nitrates are soluble in water,

silver chloride is insoluble in water.

[Turn over
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(c) The ozone layer in the atmosphere contains ozone, Os.
The ozone absorbs ultraviolet light and breaks down to form oxygen.

ultraviolet light

20 ———————* 302

The ultraviolet light provides the activation energy for the reaction.

Fig. 10.1 shows the energy profile diagram for the above reaction.

AH = -427 kJ

2l

302

energy

reaction progress——>

Fig. 10.1

Chlorine atoms, pollutants in the ozone layer, catalyse the reaction that
(1]

()
breaks down ozone and increase its rate.
Sketch the energy profile of the catalysed reaction in Fig. 10.1.

Explain, in terms of energy and particle collisions, how a catalyst increases the

(i)

rate of reaction.

[Total: 10]
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OR
B10 (a) Some metal carbonates, when heated, decompose to produce carbon dioxide.

Fig. 10.2 shows the results from an investigation on the rate of decomposition of four
metal carbonates.

A

100
CuCO3

80

volume of carbon

dioxide/ cm3 60 MgCO3
Li2CO3
40 CaCOs3

20

0 1 2 3 4 5 time/ min

Fig. 10.2
In each experiment, 1.00 g of metal carbonate was heated to the same temperature

using flame of the same intensity. The volume of carbon dioxide produced was
measured at every minute interval.

(i) Suggest why very little carbon dioxide was collected at the start of each
experiment.

(ii) Using the information in Fig. 10.2, explain why the decomposition of metal
carbonates were not completed at the end of the investigation.

[Turn over
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(iii) Using only the information in Fig. 10.2, state and explain which metal
carbonate decomposed at the fastest rate.

(iv) Describe and explain how the volume of carbon dioxide will change with time if
sodium carbonate was used for the experiment.

Two samples of a copper ore have been discovered. They contain different amounts
of copper(II) carbonate but no other carbonate.

When excess dilute acid is mixed with the powdered ore, a gas is produced. The
volume of gas evolved is a measure of the amount of copper(Il) carbonate in the
ore.

Outline an experiment that compares the amounts of copper(II) carbonate in the two
different ores. You may include a diagram if it helps you to answer the question.

[Total: 10]

END OF PAPER
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Seng Kang Secondary School Secondary Four Express Chemistry
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SECONDARY FOUR CHEMISTRY PRELIM EXAM MARKING SCHEME

PAPER 1 [40 marks]

1 2 3 4 5 6 7 8 9 10
C B D C B A B A B D
1 12 13 14 15 16 17 18 19 20
A C A D C C B A A D
21 22 23 24 25 26 27 28 29 30
A C A A D C B D C C
31 32 33 34 35 36 37 40
B A B D A D A D
PAPER 2 [80 marks]
Section A [50 marks] //
A1 (a) He[1] (b) N/P/As[1] (c) Fe f1] (¢' %’ [1]
(e) CI[1] A \\ Y
[Overall of 1 m will be dedugted dif pandldates ne\/er follow t struction to write
chemical symbol.] / / N Nz S oA
~ \\\__‘7 —J_./ . \4 l\'
A2 (a) The extract fro(z ﬁs@sr;gpmach corita ns xanth@ﬂ]‘; ehlorophyll, phaeophytin and a
[ one unknow pot / substance: {4] AN/
(b) = :;. kY o 500 ( :\s\g/f)g”) J) 3o (7 NN =

nger fréshor The §pj1’ra\qh\bought from the market does not contain the ‘old’

(c)f T zrozenpra?, §onta|ns the/(zld Vﬂbropﬁyll phaeophytin, [1] indicating that it is
\ lorwmm

A3 (a) I1 mforeve;y2§or;9ct answers; max. of 2 m]

,";']r

N\ \réafope 8gG; 0Sj
atomic number 14 14
number of neutrons 14 16
nucleon number 28 30

(b) (i) 1 mforany correct answer; max. of 2 m:

- low melting point and boiling point
- poor electrical conductor / cannot conduct electricity / good insulator
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ng” correct number of
i he sharing of

SICl (1) +(2120 (1) S0z (s)+ 4HClfaq)

[1m_for altcerrect chemlcal formulae and balanced equation; 1 m for all
cbrreét\state symbols}/ '._'

1m for)fnerTBQn‘ng’S@g h\a\){ng a three- dimensional giant molecular structure

N (wheréas/ Si€l4-has-a simple molecular structure)

\m fok any following deséripfion related to bonding:

-. each silicon-atom'is covalently bonded to 4 oxygen atoms and each oxygen
atom is{covalently bonded to 2 silicon atoms

-~ the-sfreng\covalent bonds in silicon(IV) oxide are difficult to overcome and

heneg) fas a high melting point, unlike silicon(IV) chloride which has weak
_van def Waals forces of attraction / weak intermolecular forces of attraction
between the molecules that is easy to overcome and hence, has a low

~“melting point

(ii)

() ()
M

A4 (a)

(b) ()

(i)

() ()

(i)
Set by Miss Kwok H.

Methane traps heat, causing global warming. [1]

c H cl
Mass / g 0.242 0.04 0.718
A, 12 1 355
m'lg % =0.02016 0—;)4 = 0.04 % = 0.02022 [::
Ratio 0.02016 _ 0.0% _ 002022 _ 1
0.02016 0.2016 0.02016

Empirical formula = CH,C/ [1]

M; of CH2C/ =12+ 1+1+355=49.5
99

n=—=2
49.5

Hence, molecular formula =

At higher temperature of 100°C, the propane molecules have more kinetic
energy [1] and hence move faster, as compared to a lower temperature of
60°C.

Molecules/particles have different (relative molecular) masses, such that
methane has a M; of 16 whereas propane has a M, of 44. [1]

Methane (molecules) move or diffuse faster / propane (molecules) move or
diffuse slowest [1]
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A5 (a) Endothermic [1], because heat is taken in during decomposition [1] to break down
the lead(II) carbonate into smaller compounds.
(b) Carbon monoxide is a toxic (poisonous) gas/pollutant.
or carbon monoxide combines with haemoglobin in our red blood cells to form a
stable carboxyhaemoglobin, which deprives our body of oxygen.
Reject: CO is an air pollutant / causes death / breathing difficulty as no scientific
explanation was given.
(c) Reaction of lead metal with aqueous copper(II) sulfate:
NOTE: Lead is a more reactive metal than copper and hence able to displace
copper from copper(Il) sulfate.
Observation: blue copper(Il) sulfate fades (turns colourless) / Reddish-brown (pink)
deposits seen. [1]
Equation: Pb + CuSO4 — PbSO4 + Cu [2]
Reaction of lead metal with dilute sulfuric acid:
NOTE: Lead(Il) sulfate is an insoluble salt, which pkewé€ ion of
lead with dilute sulfuric acid. Hence, reaction will and that
lead will appear as if it is unreactive with the ace will be
seen as the reaction is way too slow.~ /
Observation: no visible (observable) change Qrv\ﬂlﬁj ositsonflead ny [1]
Reject: Effervescence (bubbles) seen. / Hydrogénfigas &Wblved, which
extlngwshes/tﬁe I@btéq éplmt Wlth z} pop’ sound
Equation: Pb + H,SO4 1/—> (PbSOH-—Hz [2}(—bﬁt (eac;tfpn will NOT*go to completion)
AL ) >\
. '\.,\_\ At/ ‘h‘_(\ % 1,|'
A6 (a) When molten, the’ sﬁ’onQ\eIecﬂ"ostatle forceslof attraction between the oppositely

A\ Wdte about in\fixed\position. [

chggedjo@ Zn%"and Cf‘,%pe g\iﬂ%{m or In solid state, the oppositely-charged
ionls jare held\together by the: strand trostatic forces of attraction and can only

m) m:ﬂéﬂs@te\/the p&fcan s‘ha’e around / move / are mobile to carry the charges

"‘-acrbss to- corrduct eleCtncnw [1] or There are free_moving (mobile) ions in molten

state, A (7N
(Re}e’,t/aﬁyjl?s@efﬁ ‘electrons’ / ‘sea of delocalised ions’)
(b) at anodes C___e gas evolved. (2CI°(l) — Cl2 (g) + 2e7) [1]
at cathodéf ﬁ metal deposited on the cathode. (Zn?*(/) + 2e™ — Zn(s)) [1]
(c) 40H(aq) — 2H20(/) + O2(g) + 4e™ [1]
(d) Test: add ageuous sodium hydroxide (agueous ammonia) dropwise, followed by in
excess [1]
Observations: White precipitate, soluble in excess giving a colourless solution [1]
(e) M, of ZnCl, =65+ 35.5 + 35.5 =136
No. of moles of ZnC/, = % =0.025 mol. [1]
No. of moles of [Zn(NH3)4]Cl2 = 0.025 mol.
M: of [Zn(NH3)4]Cl2 = 65 + 4(14 + 3) + (35.5 x 2) = 204
Mass of [Zn(NH3)4]C/2 = 0.025 x 204 = 5.10 g (3 sig. fig.) [1]
Set by Miss Kwok H. 3
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A7 (a) Temperature:
A lower (higher) temperature gives a higher (lower) yield
or A higher (lower) temperature gives a higher (lower) rate [1]
Pressure:

A higher pressure gives a higher yield (increase in yield gets less as pressure
increases)

or A higher pressure gives a higher rate (increase in rate increases as pressure
increases) [1]

Catalyst: using a catalyst speeds up the reaction [1]
Compromised conditions:

A higher pressure gives a higher rate and thereby a higher yield b
and/or risk [1]

A lower temperature gives a higher yield but a lower |
economical production of ethanol. [1] ;

Catalyst makes reaction faster so a lower temperature ca

(b) Formation of ethanol is faster for reaction of eth . er reaction
between ethene and steam (slower for fermenia,t' 66/ ‘
ne

Concentration of ethanol is hlgher for reactlolfaf
fermentation) [1]

Non-renewable resource;a’ﬁ\age(uﬁe oil is used to produce ethene needed for the
reaction of ethene with steam while renewable resources su sugar cane plants

are used to extract sugé_r fQLIemTeﬁtat‘ren [11~
— )

Section B [30 matks] | | =t

B8 (a) (i) “Este?\lin‘Kag‘g\e [\1'] <O) (¢ ".(ii)' Water / H20 [1]

(m) Structural formula of prqpan)e 1,2,3-triol:
| HC—0—H
-t ‘ [ 4 v_ 3
AE—GH
!
HI-C"“‘C"' H [1]

Structural formula of one of the carboxylic acids:
i i
|l
HO —C —(CHy) 14CH3 / HQ — C — {CH4)sCH=CH(CH,);CH,4 /
Q
Il
HG- C —(CH,),CH=CHCH,CH=CH(CH4) LLH3 []

(b) Coconut oil [1], as the percentage of unsaturation adds up to (8% + 2% =) 10% [1],
which is the lowest.

(c) NOTE: Since cotton seed molecules and corn oil molecules have similar iodine
numbers, their melting points is not dependent on the degree of unsaturation.

Cotton seed oil (molecules) have higher molar mass / relative molecular mass than
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corn oil (molecules) [1]. More energy is needed to overcome the stronger
intermolecular forces / Van der Waals’ forces of attraction between the molecules.
[1] or Corn oil (molecules) have lower molar mass / relative molecular mass than
cotton seed oil (molecules). Lesser energy is needed to overcome the lesser
intermolecular forces / Van der Waals’ forces of attraction between the molecules.

Reject: the phrase ‘bonds’ in replacement of ‘forces’, ‘break’ in replacement of
‘overcome’, and ‘atoms’ in replacement of ‘molecules’

(d) Since general formula of carboxylic acid is CnH2,:1COOH, a saturated fatty acid with
18 carbon atoms should have a molecular formula of C17HssCOOH. [1]

Since a decrease in 2 hydrogen atoms indicates the present of one carbon-carbon
double bond in each molecule, each molecule of linoleic acid (C17H31COOH) will
contain two carbon-carbon double bonds. [1]

(e)  P/S of coconut oil = i = 0.0222 (3 sig. fig.) [1]

50+8

P/S of soybean oil = =4.14 (3 sig. fig.) [1]

Soybean oil [1] is more benef|C|aI for health than cocon

W

B9 (a) (i) [1 m for correct curve drawn, such thalf low adie
volume of gas collected és compared to ExperimentjA]

(i) Powdered magnesjum w wa\g u\s\ed\ln Exp§e ent D, indicating that more surface
area is exposed fgr more collisions [1 L]/[o oceur. Henc itial rate of reaction
is higher [1] than étef/EXp_@r entB.~ < 'Z:

or Mag |uﬁ'r\jumg was use)j Exper é\m indicating that lesser surface
‘@L

areais e p&sqd “far le§s ol.brélons f'EQ\Q Hence, initial rate of reaction is
lawver thar\tﬁ@t,bf E)?pegﬁm’t D\

'Reje\cts 1 \{abe’ of reaction by tweéh Experlment B and D is different as this is a
J ,' w\eeplng statement which shows the lack of scientific content.

\

\J "\ 2) @|§cus&ébbu\m\e concentration of acid.

(6) (-) PHLTRL 0D
"~-Reject m’[l\fs'{/ll éEsvthls shows that students did not read off from the graph
‘---jpfdﬁel‘& 2

(i) \fp’f ulmllar curve to A-2, except for an initial pH value of 4 (same
vomzﬁe’of KOH used & same helght at the end of the reaction)]

(iii) In experiment A, hydrochloric acid, a strong acid, ionises/dissociates
completely to produce a lot of hydrogen ions, while in experiment C, ethanoic
acid, a weak acid, ionises/dissociates partially to produce little hydrogen ions.

[1]

1 m for linking pH value to concentration of hydrogen ions, with any one
of the following:

nd same

- Ethanoic acid has a lower concentration of hydrogen ions and therefore has
a higher pH value.

- Hydrochloric acid has a higher concentration of hydrogen ions and therefore
has a lower pH value.
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EITHER
B10 (a) Chlorine is more reactive than bromine, and hence displ omine from
potassium bromide (its salt solution). [1]
Cl> (g) + 2Br (aq) — 2CI (aq) + Br2 (aq) [1]
NOTE: lonic equation should come with state sym
Reject: chemical equation
Chlorine is reduced due to a decrease m |té o i
or chlorine is reduced due to a gai 1_<1 in elemo@
(b) Step: AN\ ‘:] ",
1) Add excess S|I\(er| metal to the hot ebncentrated nitri id to form aqueous
silver nltrate [N, :,_, \
2) Filter t he agueous sy‘ver mtrét@z@?ﬂﬂate / to remove the unreacted
silver as [1] _ ¢
37 Adti aqu o) ,S{We{ rtutr,aLe to sod!um. ehlorlde (or any soluble chloride salt) to
[ produce thef whlte preq,tpna]ter of S;[ver chloride. [1]
|
2 ,J fl) F|Iter to co{le}ct the sﬂver<chlor|de as the residue. [1]
N S
hY ,ﬁl (Dptl\nél) Wash *the reS|due with deionised water and dry between filter
(c) (i) "'*::[1 n fof bh‘b@mg a lower E. but with same height for energy level of
rgaét “aﬂ)l*brod ucts]
(i) Fhe/ st provides a lower activation energy, whereby more colliding
paN‘Cle/s possess energy equal to or greater than the activation energy. [1]
The number of effective collisions increases, leading to higher rate of formation
of product particles. [1]
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(i)

(ii)

(iif)

(iv)

stable. [1]
NOTE: ‘Outline’ means you need to describe

measurement(s) to take and state ‘thef j:
experiment. , .\ ',

Step:
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Energy was still being absorbed to overcome the activation energy / most
reactant particles have insufficient activation energy to undergo decomposition.
]

Accept: little or not enough energy for decomposition

Reject: ‘break’ in replacement of ‘overcome’

Volume of carbon dioxide has not reached a constant / is still increasing at the
end of 5 minutes. [1]

Accept: CO, was still being produced
Copper(II) carbonate/ CuCOs [1]

Highest volume of carbon dioxide produced per unit time / most carbon dioxide
produced throughout the experiment. [1]

No carbon dioxide will be collected as time pass / volume
remains zero / volume of carbon dioxide collected will be a h
line. [1]

Sodium carbonate is stable to heat / does not decon
hard / hard to decompose sodium carbonate / sod

\

1) Measure 5.0g (or any reasonable mass) of one of t pper ore using an

electronic balance and transfer into a conical flask. [1]

2) Measure-25.0cm® of 0.1 moy/dm? d?lute%b@loric acid (or any appropriate

3) Set up the apparatus.as-shown. . .
.. \ “‘ 5 5 g f | 1 . ™

acid) using a pipette (or.use a measurih_g’~Cylinder/burette to measure volume

ofany other ajd): {1] - :

N -

| 1
5] —

i ~" / | ___—retort stand

e -

4) Record the final volume of carbon dioxide gas produced.
5) Repeat step 1 to 4 for the other copper ore.

Conclusion: The ore that gives out more gas contains more copper(Il) carbonate. [1]
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