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Additional Matefials: Multiple: Choice- Aniswer Shiget:

™

READ THESE INSTRUGTIONS FIRST

; Wnie your name, class and register number on: the Answer Sheet sn the spaces provided.

hns paper, Answer all. questions. For each question, there:arefour

Read ‘the instructions on the Answer Sheet very carefully.

Each correct-answer will score:ang mark: A mark will not be deducted for-a wrong answer.

.Any foiigh. working shiould be done in this booklet:

A copy of the: Periodic Table is printed on page 2.

This booklet consists of 17 printed pages.
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1 The diagrams show the arrangementof parbcles in three différent physical.
states of substance X.

o} 61

satet state?

Which statenignt absut the physical states:of substance X is correct?

A Particles in state-1 vibrate about fixed positions.
B State 1 changes tostate 2 by dlffusmn
C  stafe 2 changes directly to: condensation.
D Thesubstancein state 3 has afi f xe g volume:

2 The apparatus below was set. up TWo.cottori Wool plugs.were soaked in: )
djz agueous ammonia. and concentrated aqueous: ﬁydrochfonc;amd%

. . i ‘
was repeated ata hlgher temperature Which of the fo!lowmg_is true of the
" repeat expenment’?

congentratéd aqueous- " concentrated aqueous: '
‘amimonia on cotton wool ‘hydrochloric-acid on cotton wool’

The white solid now forms even closer to X compared to the first’
experiment.
The white solid now forms even closerto Y compared to the first
experiment.

The white solid forms at'a much faster rate compared to the first
experiment.

The white solid forms along the entire glass tube.

o o w >
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3

obtained.

Q

- A'drop of a substarice that-con
a plate. The plate was placed-v tn so!vent G and the fotfowmg chromatogram was

R

-

ki

=% solvent fronk;

.- solvent G

chromatogram |

applicatton pomt of. drop

The Ryvalues for each of the amxno ac:ds m soivent G are provnded irrthe table
bélow. ;

prowded in' the fabl

rotated: through- 20% in an
he Revalues for each of the
selow. Chromatogram 1l was obtained..

iclockwise direction and then
ino acids in solvent F are

ami

alanine

T Ru(solvent F)
021

arginine

_0.21

_threonine: . -

034..

Q

) 'Wi"O'S'_iﬁ_é o 043
solvenl front:
solvem G e
. ; S
H b e solvent front: solvent F
3
i chromatogram i
i » A
s »B
1 o
E * G_‘ aD
: s~} application point of drop
:1 - 3
S N

Which spot on chromatogram Il represents alanine?

SCGS/Prelim2014



4  Which of the foIIOWxng correctly: deseribes. the sequence of procedures to collect

separate samples of sand, salt and wateér from a mixture of sand and salt
solution?

A ﬁttratuon

, e\{apqratlon

SQb iia _lon ﬁltratmn, distillation:

5 I which set does-each of the three particles have the same total number of
electrons?

T

relative abundanice:(%), -

¥ it N Tl
7 IR ARRE iR =y N
T t ¥ a2 O g B3 53
REYMEAE 3 2 N HPITEE W NN

: 206 : 207 S

What is the relative atomic mass of X?

206.8
207.0
207.3
2075

oow>»
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;Three substances R'

I propertnes as shown

T substance

meltnng pomtl°C

efectncal conductwggl_ B

“boi ing POW’C _

1413

S | 2852

3600

T | 3550

4827

Wht could the identities of R, S-and T be?

S

T

sodium fluoride: |

sodium bromide

soditir chloride
:brdmine'

iuom%ii

___calcium oxide

potass;um chioride
banum oxide-
magnésium oxide

snhcon dtoxude
_ grap\ lite

copper

dlamcnd

Silicon carbide has a structure similar to dtamond Bofon mtnde has a
stricture snmn!ar to-graphite, Bronze is an alioy

o Whlch:-statements'sabout silicon -carblde! boron n;itidg and bronze are correct?

1 Allare bonded covalently

calcium L
. carbonale /-

bulldlng matenalz P

used to manufacture an
agricultural chemzcai fo
adjust soil pH™

Which numbered links are correct?

magnesium
: oxide

on carbide: conduct elecinczty when solid.

i _calcium: carbonate

_maghesium oxtde

TOw >

2 énd 3 oniy
2 and 3.only

4.5
5,6
4 only
6 only

SCGS/Prelim2014




100 Which two statements are frue for all elements betweerr proton numbérs. 21,
and. 307

The elements.
-conduct e!ectncnty

eact thh water:.
: rges: +2 and +3ionlfy.

;t.s:ous;x:,..»‘
e
33

3> wioRul 4

1 A part of the Penodtc Table is shoWii below.

Group

First Period:

secongperiod | ¥ | Y | R

Third Pedod’

Which.of the following statements is:correct?

X exists as discrete dlatomlc molecujes
v gams electro )
w forms anionic compoundwrthz'y;
visasolid at room temperature-and pressure.

T Ow»

12:  Which of the following formulae for compounds of germanlum, Ge, is unhkely to.
be correct?

13

B
D

GeF;
GeS;
Ge0,
GeH,

Alloy X is strong and has a low density.
Alloy-Y is heavy-and is resistant to corrosion:

Which could be uses of Xand Y?

~ Bridge:
supports

Aireraft

Overhead
cabies

O OW P

< KX

X =< X

* X’-ﬂ%

SCGS/Prelim2014




For quest:ons 14 and 15 ref o the lnfonnatzon below.

um. diesel to make afue! forcars;.
p , amounts of waste: products méde
when three d:fferent types of diesel fuel bumninacarengine.

14

Biodiesel is-not a carbon compound
D  Plants release carbon dioxide in respiration.

15 'One possible disadvantage of using fuel with a high percentage of biodiesel is

that

A ltis non-biodegradable.

B ltcould increase the amount of acid rain.
C  ltis non-renewable.

D Itcoild increase global warming.

SCGS/Prelim2014. 8



16

17

18

19

The followitig facts are known about four metals; P, Q, Rand S.

0] R.displaces P-and $ from solutions of their fons.

iy Q reacts with water, R does not..

(iiiy If plates of P-and S-are dipped into an etectrciyte and ;omed by wires:
through a meter electrons ﬂow from Pto S through the meter.

The order-of reactivity; the most reaclive being placed first, is

A sample of clean, dry air is passed over hot copper. unt;i all the oxygen inthe
air reacts with copper.. ,

The volume of gas at the end of the reaction is 120¢m®.
What is the staiting Veluima of dry air?

dry air copper

A 132em®* B 152cm® € 180cw® D 571cm®

A commercial productlon of ioding involves the: reductlon of- a solution.of
odate(V) ions; 10 , with- hydrogen sulfite ions HSO5.

The: equat:on for the. reactlon may be wiitten as
XIO3 + }’HSO3 —3 2304 + fz +3H B Hzo

What are thé numbers xi, yand z?

A 255
B g 2;'51 2
C 522
D 552

A student was asked to prepare a sample of magnesium sulfate by choosing'a
solid substance fo add to dilute sulfuric acid. The experiment failed. Which of
the following solid substances was chosen?

A Magnesium:

B Magnesium oxide

c Magnes;um carbonate
D Magnesium hitrate

SCGS/Prelim2014 : 8




20

Afew drops of each i | to-sep:
pH 2. What are the coiors of thezmdtcators inthis soiutton?
____ina solut:on of pH 2 .
bromophenol blue | congo regi
B blue |  viglet
¢ yellowe = | red
D

yellow S)igféf

21 A b!ack powder i '»suspegted to b cal bon or a m:xture of carbon and copper(ll).

3 heat: gth ’bbwde_ strongly

A 1 only

B, 2o0nly. .
c 1 and:3 onfy
D 2and3only -

22 A sample of insecticidé DDT, C14HQCE5, was found to.contain 0.120g of carbon,
What mass: of chlorine was present in the sample? -

A 0.127g
B 0.254g
C 0.994g
D 1.01g

SCGS]Prelim2014 10



23 The structure of oxali¢-acid is-shown below:

o o

|

A 25.0.em™of oxalic acid reacts completely with 15.0 cm  of 2 50 molldm®of
sodium hydroxide.

The concentration.of oxalic acid solut:on is

A 0667 moi/dma
B 0.750 molidm®
C  1:33 molldm®
D 150 molidm®

24 Three electrolysis cells areset up. Each cell has inert electrodes:

The electolytes are listed below.

cell 1 ¢ dqueous sodium chloride:
cell 2 : coricentrated hydrochlonc acid:
cell 3 : molters 1éad(ll) bromide

In which cell is'a gas formed at both electrodes?

Af 1and2 B tands G 2om D 3only

25

~inert
electrode

aluminium copper(ll) lead(ll) silver’
sulfate: sulfate nitrate nitrate:

SCGS/Prelim2014 11



26  The apparatus shown below is.used to plate a'spoon with chromium.

- chromium electrode

‘Which statement is not-correct?

Chrom:um wouldr'strck fo the ‘$poon because it is preferentially discharged._.
The electrolyte w ' Iromi so!ved in water.
The ionic equatlon at the chromium e!ectr g

The spoon would be connected to the negatk é térmmal of the power
supply.

oo m»

27 'Ini which of the following reactions does: the. metai atom show the greatest
change in oxidation number? |

A MnO, toMn®
B _ N
D VO toVO*

28  The table shows the heat 6f combustion for four cdmp'o,unds.

Compound | M, | Heatof combustion(kJ mol")
co ' 233
CH, 890
CaoHa 1300
CH _ © 1560

A cO
B CH,
C  GCH
D CHs

8CGES/Prelim2014 12



29 Which of the following reactions is endothermic?

)+ Cuz*(aq) — Zn”(aq) + Cu(sy
,C Os(s) +=. '(aC{) — Ca& (aq) + HZO(Q + 002(9)
D CgHze (/) — CzHe () * CsHs (Q) + C4Hs (Q)

30 Thereaction pathway for a reversible reaction is shown below.

Which statement is eoffect?

erergy L...Z..
ikdmol"*k -

The enthaipy change for the forward reactlon is. %
~The enthalpy cliange for the reverse reaction is. +30k  friol

T >

31 Two experiments | and Il were camed out fo find the rate of production of
carbon dioxide from.excess’ powderéd limestone and.dilute hydrochleric acid.
The total'mass of contents in each of the conical flasks was measured:as the
reéaction progresses:

~ Experiment. - Solution used

| 160 om® of 0.2 mol/dm” of hYdEOQE'!.Qﬁc acid
L _ 50 em” of 1.0 nol/dm® of hydrochleric acid

All other conditions were identical in both experiments. Which one of
the following shows the correct experimental results?

Total m: otal mas Tolal mass’ “Total niass.
Total mass. . Tolal mass o tal mass-
é;) ‘c:hntéﬁtsj of confents of contents of contents.

--.--,--o —---il

tima/s:

SCGS/Prelim2014 13



32

3

35

' ,A samp!e of an aifoy of two met'

added to excéss dtiute sulfuric gcid.
ined. Addition of
ave a white precnpltate 1,

The identities of G, Hand I are

A1 'ffi;gﬁ | calcumsilfate |  calcum hydroxide
B iron aluminum-suifate | aluminium hydroxide
.C copper lead(ll) sulfate lead(ll) hydroxide
D copper zZincsulfate | zinchydroxide

An aqueous. sample of T shows these observations with the following
reagents.

Reagﬁan; B 'Obsdé‘;;.\iétion
_Aqueous ammonia___ Reddlsh brown grectpitate
_Lead(l) nitrate’ . | ...~ White precipitate
Barium nifrate ‘White precipitate

What is compound. T?" .

allo percentage composmon by mass.:
6 O. Which of the followmg could this

compound be?

A ‘miethanoic acid

B  propanoic acid

C  butanoicacid. .

D pentanouc' 'cnd_

2.30g of ethanol were mixéd w;th an excess of aqueous acidified potasstum
permanganate. The reacti ixture was then boiled under reflux for one

hour. The desired’ org, odict v was then collected by distillation. The
yield of the product was 60.0%. -

What mass of product was collécted?

A 1.32g ‘B 1.38g C 1.80g D 3.20g

5CGS/Prelim2014 14



36 The diagram below represenits the fractionating column of an oil refinery.

petroleum™ —

‘What are the uses:of fractions Fi, F2and F3?

F2

OO0 w P

Fuel for car engines

Fuel fof tar énginés

For making feedstock

Fugl for-aircraft engines:.

“For making feedstock
| Fuel for-aifciaft engines
Fuel foF afcraft engines

For miaking féedstock

“Making roads
Fuel for diesel engines:
For riakihg Waxes

For making waxes

SCGS/Prelim2014 -
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37 A chemist carried outa crackmg react:on on a hydrocarbon, X, and. obtained two

‘products; Y and.-Z.
Ty [
%= H— C—('Z-—il}-(I?-H 4 H-(}:—C—(l:
l!l HHH H H
Y Z

The chemist then wrote the following sta't‘ements in his notebook.

Ohe molecule:ofz will react wath excess oxygen to produce 2
molecules of water and 3 molécules of carbon dioxide

‘Which statements are correct?
A 1and3 B 1and2 € 1,3and4  D123and4

38 The table shows. the boiling pomts of four fractions, P, @, R and S, obtained
when crude oil is distilled;  *~

Fracton 1P ST a T "’ 3
Boiling pomt  35-75 | 80-145 | 150-250 | Greater
1 rangelPC | : ' : ‘ than 250

How is fraction P different from fiiction'S?

A Fraction P is more viscous than fraction S.

B Fraction P is in less demand than fraction S.

€ Fraction P is more flammable than fraction S.

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

39  The number of structural isomers of C,HsCl is

cowr
CRENYSEN

SCGSIPrelim2014 16




40 Asection of a polymer chain is given below.

The: monomer for this polymer would be

: ___b,

17

SCGS/Prelim2014
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Al

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

A2(a)

Section A (50 marks) _
Answer all questions in this section in the spaces provided.

The following are names of different types of reactions.

additon ~  combustion displacement oxidation
subsitution polymerization reduction- - neutralization

Choose one of these reactions to represent each of the following equations.
Each answer can be used once; more than once or not at all.

CH3;CH,CH3+Brp, — CH30H2CHBT2 + 2HBr

LR T R L T T Py

Fe* +e » Fe*

: CH4+202 —)COzf"ZHzO Craereenesirvenaraasnanecastonuesassstinonanssnnor e

Clz + 21" > 2CIr + 12 s ke eme e ninaesara e he ey s asa st ensoentnoeineassace o rinactenansoenaresoannen
nCH’z' = CHz—-) ’(CHZ- CHz)"n g

[Total:5 marks]
This question is based on Group VII elements.

The following report appeared in a newspaper.

Vehicle Crashed on Driveway

“Drums of purple liquid bromine broke open after a vehicle crash on the motorway.
Traffic was diverted as the accident resulted in irritation to the drivers’ eyes. Firemep
sprayed water over the scene of the accident, dissolving the bromine and washing it
away.”

(i) Identify an error in the report. Explain your answer. 1

(i) Explain how the liquid bromine comes into contact with the driver’s eyes. [2]

(iii) Comment on the method used by the firemen to get rid of bromine. Include in
your answer the negative impact on the environment. [21




(b) A teacher demonstrated an experiment involving passing bromine vapour through
heated iron wool in a fume cupboard. A red-brown solid was produced.

Air and waste
vapour extracted

iron wool

jﬁ;:« Halogen

vapour

Fume cupboard

{i) Write an equation for the reaction above. 1

{ii) State and explain the type of reaction that occurs when bromine reacts with
"~ heated iron wool. [3]

(c) The disinfecting action of chlorine in swimming pools is due to the presence of
chloric(l) acid, HCIO, formed by the reaction of chlorine with water.
In many swimming pools, chemicals other than chlorine are used to form chlonc(l)

acid. These chemicals include potassium chlorate(l), calcium chlorate(l) and chlorine
dioxide.

Complete the following table. [1]

' Name of Compound Formula

Chloric(l) acid HCIO

Potassium chlorate(l) ‘ KClo

Calcium chlorate(l)

vChlo_,rine diox__ide

[Total:10 marks]



A3 A student set up a laboratory experiment with a beaker containing a strip of

magnesium, an iron nail, and a solution of iron(ll) sulfate and magnesium suifate.
This was left for several days.

Magnesium sulfate and
3 y iron{ll) sulfate solution

Magnesium Nﬁ@
\‘\.E;...w | /

(a)  Describe, using relevant ionic equations, what would happen to the

J

. )
™ Irén nail

(i) magnesium strip {2]

(ii) iron nail 2]

{b) An electric current was generated by connecting the magnesium strip to the iron nail
by using wires as shown.

" " Magnesium sulfate and
jron(ll)_sulfate solution

e

Magnesium

S,

™ Iron nail




(i) Explain why bubbles were seen at the iron nail. [3]

(ii) Describe how the voltage of this cell can be increased? [1]

[Total:8 marks]

A4 There are two ways of producing ammonia in an industrial plant. One way is to use
the Haber Process, and another way is using small scale ammonia generators. A

simplified diagram of a plant that uses small scale ammonia generators is shown
below.

feed solution containing urea ammonia
and water in a 1:1 ratio by — generator ——— NH(g), CO,(g)
mass : T

heat

(a) The chemical reaction occurring in the ammonia generator is
(NH2).CO(s) + HO()) == 2NHy(g) + CO(g)

In a particular generator a 1:1 mass ratio (equal mass) of urea and water is used.

State the excess reactant? Explain your answer. ‘ [2]




(b)

(c)

The ammonia generated in small scale animonia generators is used to treat waste

gases containing nitrogen oxides. This treatment converts the oxides of nitrogen to
nitrogen and water.

Na(g), H20(g), CO2(g)

feed solution containing urea ammonia , I Waste gases
andwaterina 1:1 ratio =~ ——»| generator _ = ' containing
by mass NH,{(9), CO,(q). nitrogen oxides
Yy mass 7 .
heat s RN N N
(i) Write a chemical equation for the reaction of nitrogen monoxide with
ammonia. 1]
(ii) State theefféct on the composition of the gases released into the atmosphere
when an insufficient amount of ammonia was added to nitrogen monoxide.
Explain how this affects the environment. {2}
(iii)  Give one advantage, other than cost, of producing ammonia on-site (at the

same location) by this method rather than having ammonia delivered from a
plant at another location. [1]

Ammonia is manufactured on a large scale by the reaction between nitrogen gas and
hydrogen gas in the Haber Process.

State the essential conditions required for the production of ammonia. 2] -

[Total: 8"marks]



A5

(a)

(b)

(c)

Excess hydrochloric acid was added to powdered zinc. The hydrogen evolved was

- collected and its volume measured every 20 seconds.

The experiment was repeated at the same temperature using the same number of
moles of powdered magnesium and aluminium.

The graph below shows the volume of hydrogen produced from each metal against
time. SR

Metal 8

Volume of

hydrogen Metal A

Metal C

N
. "
time

identify metal B and explain the shape of the graph for metal B. [3]

Identify metals A and C. [

Using the concept of moles, explain why metals A and C form the same volume of
hydrogen but metal B forms a larger volume. ‘ [2]

[Total: 6 marks]



A6

(@)

(b)

(c)

A student was tasked to identify an unknown carbonateé of a Group Il metal. She set
up an experiment to measure the volume of carbon dioxide given off when a weighed
sample of this carbonate was reacted with nitric acid.

Her ,results are shown in the table. -

| mass of Group.ll carbonate | 0.888g - |
_volume of gas collected 144 cm

The equation for the reaction is

XCO; (s) + 2HNO, (aq) = X(NOs), (aq) + HO()) + COZ (g)
where X is the symbol for the Group II metal.

Based on her results, she did some calculations and concluded that the unknown

carbonate was strontium carbonate. Explain, showing your working clearly, how she
arrived at this conclusion. i3]

She decided to do a cation test to confirm the identity of the metal carbonate. She
made a solution by reacting the metal carbonate with hydrochloric acid. She then
added aqueous sodium hydroxide until in excess. She observed that a white
precipitate insoluble in excess aqueous sodium hydroxide was obtained and
concluded that it was indeed strontium carbonate.

Give a reason why this conclusion may be incorrect. [1]

The student was told by Professor Choo that the metal was not strontium but
calcium. The student calculated. that if metal X were calcium, 0.888g of calcium
carbonate would produce 213cm® of carbon dioxide. Assuming that she had
measured the mass of the metal carbonate and the volume of the gas correctly,
suggest a reason why the volume of gas collected was only 144cm?. 1]

_ [Total: 5 marks]



A7

@

(b)

(c)

(d)

Zinc is'a reactive metal that will react with oxygen at high temperatures. Its two main

ores are zinc sulfide and zinc carbonate. The relative abundance of each ore is about
the same throughout the world.

There are 3 stages in the production of zinc from its ores.

Stage 1: The ores, zinc sulfide and zinc carbonate, were first heated separately to
produce zinc oxide.

Zinc sulfide when heatéd in air produces sulfur dioxide as the other
product.

Wirite the equations for the two reactions that took place when the ores are heated in
Stage 1.

[2]

Stage 2: The zinc oxide is then mixed with carbon (coke) and heated in a furnace.
In the furnace, carbon monoxide is produced.

Stage 3: Zincis extracted by the fbllowing reaction:
- ZnO + CO —» Zn + CO,

Describe the 2 reactions occurring in the furnace that led to the production of carbon
monoxide in Stage 2. 21

The atmosphere inside the furnace is kept rich in carbon monoxide. Explain why. [1]

Zinc ores also contain Jead compounds. Lead is produced with zinc in the furnace.
The temperature inside the furnace is about 1500°C.

Boiling pointl°c 'Densit’y in glem® | Reactivity
Lead 1749 , 11.3 Low
Zing. 907 7.4 _ High
Suggest how the two metals are separated in the furnace. [1}

10



(e)

Lead and iron are also manufactured by the reduction of the oxides with- carbon
monoxide.

Which of the three metal oxides, lead(ll) oxide, iron(ili) oxide and zinc oxide, is the
most easily reduced? Explam your answer co [2]

[Total: 8 marks]
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Section B (30 marks)
Answer all three questions from this section on the writing paper provided.

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

B8 A molecule that is made up of more than two atoms usualiy has a central atom that
all other atoms are bonded to. The table below shows information about some of
these molecules with central-atoms (-except carbon -monoxide) formed by elements

in Periods 2 and 3 of the Periodic Table Siudy the information carefully and answer
the questions that follow:

Central Period that vFormula of molecule Dot-and-cross diagram of
atom Central atom molecule

belongs o

c 2 - co 1CEO:

CO,

NH, H:N:H

1L,O *"I

PCl, *Cle

PGl « XC|%

SF4 A% § F§

SFs %R §F§ z<x

* Only valence electrons are shown

12




(a)

(b)

© !

(o)

Draw a dot-and-cross diagram of the carbon dioxide molecule, similar to the
diagrams in the table. , [1

Comment on the unusual bonding seen in the dot-and-cross diagram in carbon
monoxide and phosphorus pentachloride (PCls). [2]

Based on the mformation given.in the. table draw the dot—and—cross dlagram of BiFs.

H]

Interhalogen 'compoond's are formed between atoms of different Group Vil elements

and these are very _strong oxidizing kag'ents. ,

(M Explain the term oxidizing agent [1
(i) Chlorine and fluorine react exothermically to form CIF;. When gaseous ClF;is
added to water, a vigorous reaction occurs, giving three, gases. One of the
gases produced turns moist blu s red and then ble: ches it. Another
relights a glowing splint, and the third ,_,hydrogen fluoride gas:
Construct a balanced chemical. equanon with state symbols, for the reaction.
[2]
(i)  Another interhalogen compound is BrF3 which is a straw-coloured liguid with a
pungent odour. The liquid is able to conduct electricity.
Bl’Fa-—-) Br| F2 )
Copy and complete the equatlon above. Explain why BrFa is a good
conductor of electricity while bromine and fluorine are non-conductors of
electricity. I3

13



B9

@

(b)

()

Hydrogen peroxide is often used to bleach or lighten hair colour.
Hydrogen peroxide slowly decomposes to produce water and oxygen.

2H,02(f) — 2H,0()) + Ox(9)

The decomposmon of hydrogen peroxide involves a change from a liquid reactant to-

‘a’ gaséous product. Describe the “differences in movement and arrangement of

particles.between a liquid and a gas. [2]

Explain, in terms of the collision theory, why the rate of decomposition of hydrogen

peroxide increases with (i) an increase in temperature and (i) the addition of a
catalyst. [3]

Two experiments were performed to investigate the effect of a change in
concentration on the raté of decomposition :of - hydrogen peroxnde at room
temperature. 1g of a catalyst in the form of small pellets was added.

Experiment 1.  mixture of 4 cm of hydrogen peroxide and 46 cm of water
Experiment 2: mixture of 6 cm® of hydrogen peroxide and 44 cm® of water

‘The results of the two experiments were plotted and shown below.

vo.himé of
oxygenfcm®
Exp 2
Exp 1
time/s

Two further experiments were carried out.

In experiment 3, a mlxture of 2 cm® of hydrogen peroxide and 48 cm® of water was
used. 1g of the same catalyst was added.

In experiment 4, a mixture of 6 cm® of hydrogen peroxide and 44 cm® of water was
used. 1g of the same catalyst was added in powdered form.

Copy the graphs above and sketch on the same axes, two curves to show the
progress of the reaction in both experiments 3 and 4.

(2]
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(d)

The equation for the decomposition of hydrogen peroxide can be represented: by
using structural formulae, as shown:

2H-0O- O—H —> 2H—O~H +0=0

Using the bond energies in the table below, calculate the energy change for th:sf

reaction. 31
Bond | Bond energy in kJ per mole
H-0 84 '
0-0 146
0=0 _ 498

15



B10 Either

A student was given two different types of electrodes (carbon and copper electrodes) a fixed
volume of 1.0 molfdm?® of copper(ll) sulfate solution, some electrical wires and batteries.

He carried out the electrolysis of the copper(ll) sulfate solution using the different electrodes.
First, he carried out the experiment with the carbon electrodes. At regular intervals, the

cathode and anode were removed, dried and welghed The results were plotted on the graph
below. »

Mass of ]
electrodey _
Cathode
Anode
> Time
{a) {i) Give the formulae of the ions present in the electrolyte. [2]
(i) Explain why the cathode shows an increase in mass initially. [1]

(ili) Describe what is observed at the anode with an appropriate equation. 2]

He carried out the same experiment with copper electrodes. Similarly, at regular intervals,
the cathode and the anode were removed, dried and weighed.

(b) (i) Predict and draw on a separate graph how the mass of the anode and [2]
cathode will change as electrolysis takes place.

(i) Explain how the graph for the anode is derived with a relevant equation. [2]

{iii) The student noticed that the colour of the electrolyte remained the same as
electrolysis took place. Explain why. [1]

16



B10 Or

(a) Ethanol is manufactured in two ways — fermentation of sugars and addition of steam
to ethene.

(i) State the conditions needed for each reaction. {21

Countries A to D are ethanol-producing countries. Study the table below and use the

information to answer the questions given.

Country | Land Area/km?® | Population Climate Other information.
A 8 500 000 Sparingly Mostly tropical It is a poor country
populated with no oil reserves.-
B 710 Densely Mostly tropical Itis a relatively rich
populated country with no oil
» reserves.
G 9 800 000 Densely Seasonal it is a relatively rich
populated country that has its
. ' own oil reserves.
D 330 000 Moderately | Mostly tropical Itis a relatively rich
populated country that has its
own oil reserves.
(i)  State the country which is likely to produce ethanol by fermentation of sugars.
Explain your answer. [1]
(ili)  State the country which is likely to produce ethanol by addition of steam to
"~ ethene. Explain your answer. [1]
(iv) Give one advantage ofhanufactﬂring ethanol using fermentation of sugars
rather than addition of steam to ethene. 1]
(b)  The diagram below shows a section of the polymer chain of nylon.
9 9 i T
~C—(CH;)s—=C—N—(CHy)s=N —C—~(CHy)—C—N—(CHy)s—N—
’ H H H H
Nylon is a polyamide and is formed by condensation polymerization.
(i) Explain the term ‘condensation polymerisation’. [1]
(i) With reference to the diagram above, ded,uce the structural formulae of v
the two moenomers of nylon. 2}
(iif)  Given that the relative molecular mass of the polymer is 5650. Calculate the

number of repeating units in this polymer.

~End of Paper~
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Answers to 2014 Preliminary Paper2 Socfiva ﬁ(

Al (a) Substitution
{b} Reduction
{c) Combustion
(d) Displacement
{e} Polymerization -
Totall5]
A2(a) | (i) Bromine is reddish brown liquid. .
{ii) Liquid bromine {low boiling point) evaporates (easily) to form bromine gas, The
gaseous bromine moving freely and randomly diffuses.
{ii) The method used to dispose of bromine is wrong, Bromine will dissolve in.
water to produce {hydrobromic) acid. -
The acid when washed away will cause soil to be acidic, affectmg plant growth or
cause lakes/rivés to be acid leading to death of fishesetc.
(b) | (i) 2Fe + 3Br, —> 2FeBrs
{i)Redox.
The oxidation number of bromine decreases from 0 to -1. Hence bromine is
reduced.
The oxidation number of iron increases from 0 to +3. Hence iron is oxidized.
Or Each Iron atom loses 3 electrons to form iron{lll) ion. Hence, iron is oxidised.
Each bromine atom gain 1 electron to form bromide ion. Hence; bromine is
 reduced.
(C) Ca(ClO)z ’ ClOz
Total: {10}
A3(a) | (i) Magnesium strip will decrease in size/Grey solid deposited on magnesium strip.
Magnesium being more reactive than iron will displace iron(ll} ions from the-
iron(N) sulfate solution to form grey iron metal and magnesium sulphate solution.
Mg + Fe?* > Mg * 4+ Fe
The iron nail will rust/carrode and a reddish-brown coating formed on iron nail.
Fe-3e > fFe™*
(b) (i} Magnesium, being more reactive than iron, will lose electrons to iron.

Iron nail becomes negatively charged (and hydrogen ions, magnesium ions and
iron(lt} ions are attracted to the iron nail)

Hydrogen ions are preferentially discharged (less stable than the other jons) to
form hydrogen gas.

(ii) Voltage is increased by replacing the iron nail with copper/lead/silver )
Total[8]




A4la)

Mr {NH,),CO = 60, Mr{H,0) =18 {not necessary)

The relative molecular mass of urea is higher-than that of water.

Hence, no. of moles of water is higher than that of urea. Since the mole ratio of
urea to water is 1:1, water is in excess.

{b) | (i) 6NO +4NH; > 5N, +6H,0
{ii) There will be unreacted nitrogen monoxide released into the atmosphere
together with less nitrogen and water produced. ‘
Nitrogen monoxide will react with air to form nitrogen dioxide. Nitrogen dioxide
will react with moisture and air to form nitric acid that dissolves in water to form
acid rain.
{iii) Producing ammonia on site is easier as minimum storage and transportation
of ammonia is required. Not producing ammonia on site means ammonia being a.
gas has to be stored in thick pressurized containers which are heavy and difficult to
transport.
{c) Temperature of 400- 450°C, pressure of 200-250 atmospheres and finely divided
iron as catalyst.
Total[8]
A5(z) | Metal B is aluminum.
Reaction is slower at the start/less steep because of the oxide layer reacting with
acid.
Reaction is faster/ steeper when the oxide layer is removed exposing the
_aluminium which then reacts with the acid.
{b) Metal A is magnesium, Metal C is zinc.
{c) 2Al + 6HCl = 2AICk + 3H,
Zn +2HCl - ZnCl, + H,
Mg+ ZHClI - MgCl, + H,
For both magnesium and zinc, 1 mole of metal produces 1 mole of H,, therefore
same volume of gas produced.
For aluminium, 1 mole of metal produces 1.5 moles of H,, therefore higher volume
of gas produced. v
Total[6] |
Ab(a =44
(8) | (i) No. of moles of CO, = 57000
=(.006
No. of moles of XCO3=0.006  [1]
0.006 = 888 (1]
T xg12416%3
X =148-12-48
X =88 1}

X is Strontium. The carbonate is strontium carbonate.




(b)

19

Calcium ions would also form a white precipitate insoluble in excess aqueous
sodium hydroxide.

Or Calcium compounds/calcium chloride/calcium ions would aiso glve the same
results with excess aq sodium hydroxide.

Impure calcium carbonate was used So volume of carbon dioxide is less than. 213 .
cm’.

{ carbon dtoxnde is slightly- soluble in water/ gas was lost between addmg acid and 1
replacing bung/ temperature was lower than room temperature - reject because
difference in volume of gas is too great.)

Total[5]

A7(a)

37nS + 30, - 2Zn0 + S0,

ZnC03 '} ZnO + COZ

)

Carbon (Coke) reacts wsth oxygen i the air to form carbon droxlde
Carbon dlomde reacts with.more coke to form carbon monoxide.

()

The atmosphere rich in carbon monoxide prevents the hot molten zinc from
reacting with oxygen in the air to form zine oxide again.

d)

At 1500° C zmc would be a gas that can be tapped off whﬁe lead will st:ll bein

‘liquid (or solid) state at the bottom of the furnace.

(e}

Lead(lT) oxide is the most easily reduced

Lead is the least reactive of the three metals and therefore would form the least
stable compound.
Total]8]




Answers to 2014 Preliminary Paper 2 Section B

B8{a)

0:G:Q

The carbon atom and the oxygen atom in carbon monoxide do not share
equal number of electrons to attain the stable electronic configuration.
Oxygen atom shared 4 electrons while carbon atom shared only 2 electrons.
OR ' | |

For carbon monoxide, one pair of electrons for sharing comes from the
oxygen atom instead of one electron from each of carbon and oxygen.

The P atom has a total of 10 valence electrons on the outermost shell
instead of the usual configuration of 8 valence electrons. -

(€)

xR §F§ 88
§’l:S‘Br *x

% F}"xFa"

xR

(d)(i)

Oxidizing agent
- - Oxidises another substance and is itself reduced
- Gives oxygen or takes hydrogen from another substance
- Increases the oxidation number of another substance while it itself
shows a decrease in oxidation number
- Takes electrons from another substance
(one of the above)

{d)(ii)

4CIF3 (g) + 6H,0 () > 2Ci, (g) + 302 (g) + 12HF (g)

(d)(iif)

BrF; = Brfy” + F

BrF3 is made up of ions. In the liquid state, the ions are mobile and hence
can conduct electricity.

However, bromine and fluorine exists as molecules {absence of mobile
charged particles) and hence cannot conduct electricity.




B9(a)

‘Movement : The particles in the liquid states roll and slide over each other/

translate while the particles in the gaseous state moves freely and
randomly.

Arrangement' The particles in the liquid state are ¥oseiy Qacked but not in
an orderly arrangement while the particles in the gaseous state are very far

apart.

[®

As the temperature increases, the particles gain kinetic energy and thus the

 particles move faster.

Hence the frequency of collision increases which leads to an increase in the
frequency of effective colﬁ'sion.- Hence the rate of reaction increaSes;

Catalyst provides an alternative pathway with lower activation energy for

the reaction hence more particles are able to attain the activation energy

and thus there will be more effective collisions per unit time, thus the rate
of reaction is faster.

{e)

volume of
oxygenfern®

;x‘nz

Exp 1

Exp3

| ﬁ"mefs

(d)

4{0-H) + 2(0-0) - 4{0-H) - (0=0)

Energy change-
=4(464) + 2{146) - 4(464) - 498
=-206 kJ

Or Energy absorbed to break bonds =4(464) + 2(146)= 2148 ki
Energy released to form bonds =4(464) +498 = 2354k)
Energy change = 2148 -2354 = -206k!




either | (i) Cu™, 50,7, W, OH
B10{a) | 1 mark for each set
(ii) The Copper{il} ion, being less stable, will be preferentially discharged
instead of hydrogen ion at the cathode resulting in the formatijon of copper
that will coat round the cathode and resulted in the increase in mass.
(iii) Effervescence of a colourless gas is observed at the anode..
40H - 2H,0 +0; + 4e
(b)(i)
Mass of 4
electrode
Cathode
*equidistant
A
Anode
(ii) Cu > Cu® +2e

The copper electrode is an active electrode and will ionized to produce
copper(ll) ion which goes into solution. -

(i)

The rate at which copper{ll) ions are discharged at the cathode is the same
rate at which copper is ionized at the anode to form copper{ll) ions. Hence,
the electrolyte remains the same.




or
10 (a)

(i) Fermentation: Temp: 35-38 °C, absence of oxygen, yeast

'Hydration condition : Temp: 300°C , catalyst : phosphoric acid, pressure 70

atmospheres.

(ii)(a)

Country A because it is a country with tropical climate, large land area for
the plantation of sugar and also it has no oil reserves that can fermented to
produce ethanol.

(b)

Country C because it is a country with it’s own oil reserve that can be
hydrated to produce ethanol. Furthermore, it is densely populated and has
limited land area for crop plantation.

(iif) Ethanol made from ethene is said to be nen-renewable because the raw
material ethene is a finite resource from the fossil fuel.

Ethanol made from sugars is renewable because the plant is a renewable

sotirce of raw material.

(b)

(i) Condensation polymerizationis a process whereby a polymer is formed
by the joining of many monomers with the elimination of small
molecules/water.

W
? 9
H-0- C—(CH2)4 C—O-H

H=N—(CH,)~N-H
H H

(iii) Mr of one repeated unit = 226

5650 + 226 = 25 (Ans)
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