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Section A (50 marks)

Structures of six organic compounds are shown below.

)

(b)

()
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sompound D sompound € compound &

Choose from the above compounds to answer the following questions.
Each compound can be used once, more than once of none at all.

() Which compound(s) can react with metal carbonates to produce
effervescence?

(i) Which compound(s) decolourise(s) agqueotis bromine?

(lif) Which compound(s) will undergo hydrahon and oxndatlon to form
butanoic acid?

g i i i T R L Lt S N R S R R R D AT WY TP ...{1]

Explain whether compound A and compound B are isomers.

B R R R L o oy L B L e R AR A e PRy e Y]

Draw an isomer of compound D.

{1}
{Total: 5]
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Seawater contains many dissolved ions. The table shows the concentration of
some ofthese ions in a typical sample of seawater.

ion :' "~ concentration g/dm?
chloride 19.00
sodiom | 10.56
sulfate 1 2.

magnesium . 1.26
cllom | 040
potassiom | 038

{a) () State what you would see if threé drops of acidified aqueous silver
nitrate is added fo 5 cm® of seawater.

ven1]
(ii) Hence, construct an ionic equation for the reaction in {a)(i).

{1

(b) Calulate the mass of suifate ions which can be precipitated when excess
acidified barium nitrate is added to 20 em? of seawater.

g
[Total: 3]
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iron from the Blast Furnhace contains carbon as an impurity. To remove the
carbon, oxygen is blown on the molten iron in a large vessel known as a
converter. '

(a) The temperature of the molten iron. increases as the oxygen is blown onto
it. Explain why.

SR R e SRR ed e S B AR W RS S e R N AR M SRR AT AT A G  EO e had AR bes Sdiba b anh e en g AN N AN b e s is

I BB AR so v e aemen Pu et s P e an e e s P eeE S0 L 00 8L EE 1A assees SEE 30 et 20k heodbaccs sin Seanio atena [1]

(b) Scrap steel is recycled by being added, as a solid, o the molten iron,
before the oxygen blow. The graph shows how the temperature of the
moiten iron changes during the oxygen below.

temporaing
of
moiten iron

2 6 © 5 20
t ume (minutes)

solid scrap sles!
added

() Describe and explain how the solid scrap steel affects the
temperature change during the oxygen blow.

D D T T B R A Y R b P e i N Y L TR o TN e g R L T

M P TH AT EIE IED RBG L REA NN AN v ek by e brA Babvan P IS LA SR REI IS FAR N NI E R bRl a0 2ade
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(li) State a reason why it is important to recycle steel.

{c) Using ideas about the arrangement of atoms, explain why high carbon
stee} is preferred over pure iron to be Lised as cutting tool.

PR Y R L L L L L T R T N Y T N L R N T LR T PR N P PPN

[Total: 6]
Hydrogen peroxide is a colourless liquid.
An aqueous solution of hydrogen peroxide reacts with the iodide ions in

acidified potassium iodide to form water and iodine according to the equation
shown below. ' :

HzOz(aq) + 2H*(aq) + 2{aq) »  2H:0() + lz(aq)

(a) (i) Explain, in terms of electrons, whether the iodide ions are acting as
the oxidising agent or reducing agent in this reaction.

VRN PRI NS SAME PSP SEN UG HAY AHE D0 S KA ST L F v s SulVa Srenue s ¢ S FELL Y San pra sen e wRe D’

B e TP e r 1 AP A EEY s BT PP AIN S0P SR =R as RO NP TEE oEB PETYEL AL TR ."[1]

(i) Describe the colgur change for the above reaction.
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(b) The table shows how the speed of this reaction changes when different
concentrations of aqueous potassium iodide and dilute sulfuric acid are
used. The hydrogen peroxide is always added in excess and the
temperature remains constant.

B concentration of ; i
T e e e

_ potiansmdlgglde { acid in moldm® in molidm?3/s
1 01 0 —0.00017
Z 02 |04 0.00034
3 0.1 0.2 o] 0.00017
4 03 ' 0.1 000051
5 .01 " % 03 . . 0.00017

“The spead of this reaction is more dependent on the concentration of
agqueous potassium iodide than aqueous sulfuric acid.”

Using the information in the table, justify whether you agree with the above
statement.

RN R P R R TR T R P R T P e e 3

R N R R LR R R AR LY IR RPN PRSI P X R WY Ry

L R P P L T LY TR T RN T TP T ...._...,..............-......................[2]
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(c) The experiment was repeated by varying the femperature of aqueous

(d)

potassium iodide, with other variables being kept constant. The results of
the experiment were represented by the graph shown below.

1

Time

0.08 4

0.07 &
0.08 §
0.05 $
0.04 |
0.03 §
002§ L
0.01 }

1) SO A S

25 30 35 40 45 50 55 g0 Temperature/* C

fs

Use ideas about collision between particles to explain the trend in the
resuits.

" Wen o B ENIFW RS

. aved v vrelva

A sludent thinks that iron{il) oxide acts as catalyst in this reaction.

L. 1 TP

Describe what the student should do and what information he should
coliect to test his hypothesis.

Artidfec s e oantanssrsoccassonsrtean .s »rrsacces
FYRE S =S - - - . -
Sedve chu aeesre s e nmangy

[Total: 8}
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(a) Carbon dioxide is a greenhouse gas and is given a greenhouse factor of 1.

Other gases are given a greenhouse faclor that compares their effects

with carbon dioxide. The greenhouse effect increases as the faclor value
increases.

Table 1 below gives information about the greenhouse factor and the
compasition of four different gases in the Earth's atmosphere.

gas | greenhouse factor %ex?:gssgh%?:
CO; 1 0.036"
CHs 30 0.0017
N:O ' ___160 ‘ 30x%x10¢
"~ CCHhHF. ] 21000 | 28x10°
Table 1

Using the information above, explain whether scientists shouid be more
worried about the percentage increase of methane in the Earth's
atmosphere as compared to the percentage increase of carbon dioxide.

Fapesrviana CAEMPE S ea T dn e SRTREN AN BRAC RS TNV ARDPR G 0L B0 1941 0 Wen S WenBBS Yy R bR hod wwedl SUS dad (ua

T S A S T S O B N T Y Y R 1Y dt T RS LT s LR L N TV P PR P TP PP e
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{b) Graph % below shows how the average temperature at the Earth's surface
may have changed over the last 150 thousand years.

Graph §
205
184
omerens
tempersatiste al the Earths 1©
stiface / *C

o ,f
T TUNAT
TTTTN

150 125 1880 75 50 25 Olteday)

lime/thousends of years ago

Graph 2 below shows how the percentage of carbon dioxide in the
atmosphere may have changed over the last 150 thousand years.

Graph 2
0.040
percentage of carbon 0035
#oxide in the |
afmosphere 0.030

el N L[
m/ VAN

T FVV

0.015

1 125 100 75 S0 25 0ioday)
time/thousands of years ago

(1) Scientists think that an increase in the amount of carbon dioxide will
" result in global warming.

Explain how Graph 1 and 2 support this statement.

te s xeny ENe Ko b Seyvun Py e e APy er e KeP A e s F AN whyiyor e Ay pREemn d0w Wby KA E A
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(ii)

{iid)

“Increase in amount of carbon dioxide is not the only factor which
contributes to global warming.”

Using the information from Table 1, Graph 1 and 2, explain how
these information can be used to support the above statement.

FE N R AL L L L Ty R P O LTI R T T LR TV SRS SO PN X PRSI ARERORPY S TYSN Yo 49

FETIRS AR AP L TORVIRLILANE SI IR AT NIW R OLivan LT AR SYE Kb b s e IS a 2B N0 s SN AL e W P MK 4§

Describe one possible consequence of global warming.

e R R  aa e A L L L T g O R e r Ty

PR R R T N L R R I R T T T T T T Y Y Tyt .......-.-..[1]

(iv) Showing only the outer shell electrons, draw a "dot-and-cross”

v)

diagram to show the bonding present in CChF.

{2

Explain how the presence of CCKF in the atmosphere contributes to
health problems like skin cancer.

PR A AR PRI B TR Y- IR GNPy S GRERI cHy oAt A2~ S PRI S S R P,

B R L L S L e T T T S O el L T LR P TRRPPPT L By RE P E T T YR I X R P Y SR LN

[Total; 10]
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Small pieces of a silver coloured metal, X, were added fo concentrated nitric
acid. A brown acidic gas, Z, and a colourless solution containing salt Y were

formed,

Analysis of 0.0914 mole sample of Z showed it contained 1.28 g of nitrogen and
2.93 g of oxygen.

The small sample of the colourless solution was diluted with water and then
divided into two portions,

Jo the first portion

Aqueous sodium hydroxide was added drop by drop until it was in excess. A
white precipitate, W, was formed that redissolved in the excess aqueous
sodium hydroxide; '

Aqueous ammonia was added drop by drop until it was in excess. A white
prec:pstaie W was formed and remained :nsoluble in the excess agueous
ammonia.

(a) With the means of chemical calculation, determine the empirical formula of
Z

(2]
{b) (I) Suggest the identities of precipitate W.

(if) Construct one possible ionic equation, with state symbols, for the
forming of W from the first portion.

v 2]
(c) (i) Suggest the identities of X.
(ii) Describe a chemical test to determine the anion present in Y.
-[2]
[Total 8]
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{a) Four isomers of butanol are shown in the table below.

2

isomer 1 3 v P
CHICHCHCHOH | CHaCHzGH-CH3 | CH5-GH-CHOH . ¢H
‘ OH r CH, CH, —?—CH,
) . OH
‘Neme Butan-1-0] _ Butan-2-of | 2-methyipropanol | 2-methyl propan-2.ol
{i} Name the organic product when butan-1-ot is added to acidified

potassium managante (VIi).

Vre scamssas rarsast s

1]

(i) A student would like to prepare a sweet-smelfing compound X. He
added 2-methyl propanol to a beaker containing aqueous propanoic
acid, with warming. Concentrated sulfuric acid was also added fo the:

mixture.

Show the full structural formula of compound X and name compeund

X

(1

Nameof compound X: ......cooviveviiniiinennneiee

Chemistry 7 “ec Four Express
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(b) Lactomer is a trade name of synthelic material that is used to make
surgical stitches. Part of this polymer is shown below.

— CH—C— 0"~ G~ C— O—CH—C— 0"~ CH;~ 0 —0 "
I i Ml fi
CH, © | o CH, © o

Draw the two possible monomers which are used to form the above
polymer.

monomer 1 monomer 2

2

(c) Styiene-butylene rubber is a synihetic rubber. It Is made by polymerising a
mixiure of the monomers styrene and butylene.

_ o H H H H
Hy  ,CgHs |
,c::c\ H—(i:——c=c——c—H
He H H }l-l
Styrone butylene

Onepossible structure for the polymer is shown below.

_.{ s yrene \—{__,buty_lg_n_é V styrene butyléne 1—

(i} Styrene is processed by cracking of crude oil in an oil refinery.
Explain why cracking of styrene is an important process in the oil
refinesy industry.

]

Chemistry f Sec Four Express
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(iii)

(iv)

Draw the displayed formula of the repeat unit in this polymer
structure.

displayed formula of the repeat unit

i

When the mixture of styrene and butylene polymaerises, the polymer
is unlikely to contain only this regular, repeating pattern. Explain why,

PR AT Ny VRS AT H AL RAMA Y RS EULE P PAL NS FURUSWNAD o2 damy Ylr n S SR SEP RS AT AL L v s wwn e v ha (S ey

Describe one difference betwsen the reactions to form styrene-
butylene polymer and lactomer.

A R R Y et X L Ry L TR T T Y R R LR A TR YT Py Semimn man
RAERT TWE AP MY PESLRA KR APA DD Y P OGLNRPON e SOARER S EIVLEITaN L SnN K Do £2Y 2 4TBP Bnse D S0D LrEHev Ay -

e R R R e g I T L e L D e

[Total:g}

End of Section A
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Section B (30 marks)

Electrolysis reactions are the basic foundations of today's modem industry.
There are various elements, chemical compounds and organic compounds that
can only be produced by electrolysis. For example, chlorine and sodium
hydroxide.

Brine is a saturated solution of sodium chloride, containing about 25 % by mass
of sodium chioride. Industrial electrolysis of brine can be carried out in a
diaphragm cell and a membrane cell.

The diagram below shows how the diaphragm cell works.

e © Chiorine Q Hydrogen
Qprod’m:ls . ) gfis g;s
Anodel  [Maanncaom 'l I.c,”,
Q) ' [ e h $)
brine —>» =5 | - i
§ " o
¥ 4 Rk 12% Sodium
| + 13 Sod‘ﬁ
b rx % Sodium
T B “chorde
Anode . Cathode
) compartmant compartment
tﬁ.-..-.--n-‘a~...-.-‘;~.‘--~osn\~q--.~«.|u--;6bnl.‘;;ro'~~c:nc".:_~~-u
The principle of the _
diaphragm cell- o 0% swm <«

The brine is contained in the anode compariment and the electrode which is
used can either be made up of graphite or titanium. However, graphite is
. commonly preferred over titanium.

On the cathode side, the hydroxide ions and hydrogen gas are formed due to
the reduction of water. Due lo the difference in the solution level between the

. anode and the cathode, there will be a gradual flow of sodium chloride from the
anode into the cathode. However, there will not be any backflow of sodium ions
into the anode. If chiorine and sodium hydroxide come into contact, chlorine
tums into Ci/O-, C/Os” and Cf ions.

To ensure that a pure sodium hydroxide can be collected, purification of sodium
chioride out of the sodium hydroxide will have to be carried out After
purificalion, the industry is able fo get a solution of 50% of aqueous sodium
hydroxide and about 1% of sodium chioride.

-—
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The diagram below shows how the membrane cell works.

In the membrane cell, the brine is fed to the brine concentrator and current {

| passing through will result in the aqueous sodium chloride to split info sodium
{ions and chloride ions. The sodium ions will flow through the ion exchange
1 membrane and react with the hydroxide ions that are produced through the
reduction of water to forrn aqueous sodium hydroxide. Without the jon exchange
membrane, the sodium hydroxide wouid not be pure because it would contain |
{ chloride ions.

The table shows some information about the two types of celis.

1 " T quality of NaOH
1 cell type | constructlo'n 1 operation of cel! | produced _
| Frequent replacement g\"ft :rgte dto
. . of diaphragm. P
diaphragm Relatively simple : concentraie from
cell and inexpensive. 12% to 50% and
Operates at3.8 V. to crystallise out
the salt.
X t?:r?:lres high purity High purity.
Cheap to
membrane Must be
cell ?:Sr:ltlrucl and Operates at3.3 V. | evaporated to
{ Membrane changes gggﬁgtgabt%from
every 2 to 3 years. ’

Chemist~ / Sec Four Express



(a) (i) Construct a half ionic equation for the reaction that happens at the
cathode of the diaphragm cell.

(i} Suggest a reason why graphite is commonly preferred over titanium
to be used as electrode in the diaphragm cell.

(b) When chiorine and sodium hydroxide comes into contact, a
disproportionation reaction happens. Disproportionation happens when
the oxidation state of the same element both increases and decreases in
the reaction.

Use ideas about oxidation state to explain why the reaction of chlorine and
sodium hydroxide is a disproportionation reaction.

es comsva o

(c) () wirite an equation for the overall reaction that happens in the
membrane cell.

PN S A5 F AP A PN s e n b he 1N E e by P et cte s Eaes iy ase bee et eon traanetit bes ant ot s [1]

(li) Calculate the volume of hydrogen gas that can be produced from
two tonnes of saturated brine in membrane cell at r.t.p.

[3]

(d) ‘industries should adopt using membrane cell to produce sodium
hydroxide instead of diaphragm cell.”

Using the relevant information, explain one reason why such statement
was made,

P £}

Chemigga{ { Sec Four Exprass



(e) A student made the following comment. )

“In school laboratory, | can obtain agueous sodium hydroxide by just using
concentrated sodium bromide solution with graphite electrodes.”

Explain whethér you agree with the student.

B N A TR PP TS B S AP S WSS N R s T S PUn PRSI PV SRR PR U= Y SRR SR

(Total:10)
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Many caibonates thermally decompose to form a metal oxide and a gas.

Six 2.00g of samples of carbonates are heated strongly until there is no further
change i the mass. The table shows the mass of solid remaining at the end of

the heating.
— carboﬁéte [ mass before heating | ~mass after heating
A /g /9
calcilmcarbonate | =~ 2.00 112
copper{fiycarbonate | . =~ 200 = T 129
__ion()carbonate | . 200 1.24
__magnesium carbonate 200 0.85
sodium carbonate 200 | 200
_ zinc carbonate: 200 . 1.30
(a) Two students made the 'foliowing; conclusions based on the table above:

Student 4: The thermal stability of the metal carbonate is dependent on
the tharge of the metalion. -

Student 2. Thé more reactive the metal, the more thermal stable the metal
carbonate is.

Whichi student’s conclusion is correct? Use the information from the table
to support your reasoning. :

TP IIIIES VLAY AN I ra b e N Ph Ses r s EARTUED SATASD Sudimem $R oSS e e PRe AANTUB AID RS ASm mime wEE B e e Nelte 5 NPT AR
Goaescee et er i tancanar At Bt b eeet obtooa R st baes e

ot i R R R L A L i e T L g Y B T P RO T PRT LTy TPy QU TR SRR gt e
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(b) One of the metal oxides formed from the decompbsilion of the metal
carbonate can be used to treat excess acidity of soils in agriculture.

U]

(i)

(ih)

(v)

Using a ‘dot-and-cross’ diagram, show the bonding presént in this
metal oxide. Only outer-shell electrons need to be shown.

2]

Plants thrive well on fertilisers such as ammonium chioride because
of the nitrogen content.

Explain, with an equation, why it is not advisable for farmers to add
this metal oxide together with ammonium chloride to the soil.

e e e T e L T S O TR R LR S LR ¥ TP PR PR S AN

The molten state of this metal oxide is suitable to be used as an
electrolyte to extract the metal.

MY e LMie e .seeet st e st ceacul tes tesras sabaon Ves

Explain in terms of structure and bonding, why this metal oxide has
to be in molten state in order to be used as an electrolyte.

PR TR I D SRR N TR T ST 2 S PR AR ARSI P G- R P N Y T T ™
L g g g A N R e L L N T I T N R R TR Y PR POV PO P
B e L Lk o Nt L b O R N XY R R N Y R L LY TS TR T PR P R X ) [2]

Wirite down the half ionic equations, including state symbals, for the
reaction which takes place at the respective electrodes when this
molten metal oxide is electrolysed using carbon electrodes.

positive
elettrode: ... e e eerene e[ 1]

negative electrode: ..o v e v mmesee oo 1]

[Total: 10])
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3 (a) Electronegativity refers to the ability of an atom to attract electrons and is
otherwise known as ‘electron attracting’ power. The greater the
electronegativity value of an atom, the greater its ability to attract electrons
and vice versa.

The diagrams below show the electronegativity of Group | and Vil
elements.

% '_“-“,Js j'ES. | o m! N u{M’n:»E!. ‘

082 082 gz

(i) Based on the data above, stiggest a reason why the electronegativity
for Group Vil elements is generally higher than the electronegativity
for Group | elements.

~e ‘»‘f“?_'?f.-.' Vra¥omcmrnr yerssnaatd SONCEChy 0S8 SRS ANYIWE VR0 AT NS SFCIOLASL VLN IST £ QL 44 Ve AR 20D e¥00
(i) Based on the electronegativity of Group VIl elements, suggest and

explain the trend of the oxidising power of Group VIl elements when
moving down. the group. '

L R T 13 D WP NG P -5 i G S R D SR S A N S P SRS L AT PE S Mg 7

M R R L T L L T e e L2 X T T T T AN S-S RAh A AR PR P

(i} _Aqueous chlorine is bubbled into a solution of potassium bromide.
Explain, with the use of an ionic equation, what will be observed.

Sre anadto kS ERPARS Bia N N AR AR AN T O 10 P veni tud rni b me P ape AR B S Ak P A et had bet ENE duad
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The follewing diagram shows the electronegativity across Period 3 elements
with argon (Ar) bemg excluded

Ele«rmoguﬂvlty of Period 3 flaments

3
5 o
2 L3 i
1
25 1093
1
3 | l
0 - s o o g -

Mg A& st_r_

(iv) Describe the general trend of electronegativity across Period 3

v

elements,
B T T T R L T T T T S
R L 2 i R O R T e e N R T T S T v

The electronegativity of the Period 3 elements is dependent on the
number of electron shells the elements have.

490 ae Rt s a o m l G0 e t0acncceyaar 20 00ItP el ot Ansroctovnarpady sov s

Justify whether you agree or disagree with the statement.

ettt PN es e Ta et el T et S e Tiede et LBt S L et e
dXeratwntainid Sa msas2a i Kont LY ¢S SARESAANA FFAS X FAVAen R snely

B L LA PP T FP N PR T R R R L)

(b} Other than electronegativity, Group | and VIl elements also show trends in
their melting points.

‘element 1 melting point / "C

“Tithium . 180
Group | sodium 97.8
potassium 64

| Group VI __bromine 7

chiorine -101

_iodine 1 114

Using the information provided, describe and explain the trend of melting
_points of Group | and Group Vil elements.

BAEAEPTLE 0 Ud adrn WL A B P AT AT Pe L SRIALIEIFVL VI 4D Hemer v quiva ey tPE TS NUAI L DAL XN S UG vub e

PR R L R L AR ey L L N L e el S e L et S 22 P L R L R

PEPASIL DY PP e AB S Ir mEt v bey B rre heqri ot Tl ENP dnn eIz aniaseciemnint s0atssves eat BN OsE Ol 0T ;s~...{3]

[Total:10}
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{iv} Complete the energy profile diagram to illustrate the energy changes
for the overall reaction. Your diagram should include

The formula of the reactants and the products
-~ The label for the enthalpy change and the activation energy of
the reaction.

Energy ]

Progress of Reaction |
{2)
[Total:10]

End of Section B

Chemlggy { Sec Four Express




Marking Scheme
Secondary 4 Express Pure Chemistry Prelim 2016

Section A (40 marks)

PPN Do Pl WIN] =
om0 »|»|»| >l o|o

-
aad
O}t

- F- : —t
NEREE
9 @

13.A
14.C
15.B
I 16.A
T
18.8
19.D
20.C
21.B
228
23.B
L_'ZE.A '
1 25.C
27.8
28D
29D
30.A
31.D
32D
33.A.
34.A
35.B
36.C
37.D
38.D




(b) One cther use of hydrogen is using it as a fuel in the Proton Exchange
membrane {PEM) fuel cell as shown in the diagram beiow.

Electtode A _____
2H, ip). - 4H" taq) +» 4e”

_ Elechode B
Oz () « 4H4° (aq]) + 4e™ .= 210 (B

Proton Exchange hamb_nno or Polymer
Electrolyre Memdrane: hydrogen lons
nove across the elecirolyre

Proton Exchange Membrane fuel cells use a polymer membrane (a thin
plastic film which is semi permeable) as the electrolyte. Thus, they are
also commonly known as Polymer Electrolyte Membrane (PEM) fuel cells.

)

(i)

Hydrogen ions move across Proton Exchange Membrane.

With reference to a hydrogen ion, expiain why it is considered as the
"proton” in the Proton Exchange Membrane. :

[P R N T T SRRy SCARRBEINE S-S LR ST R T+ 2 e A LU IR T R T L LR T PRSI AN
D e T T R S R N T X Y R T S A R T LR TR [1]

With reference to the electrodes A and B, state the direction of the
flow of electrons in the external circuit.

R ()

P T N N T T L R T Ty R I RO A T e T T

(iil) Construct an equation for the overall reaction that occurred in the

Proton Exchange Membrane fuel cell.

Chemistr‘y { Set Four Express
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(a) Researchers have been investigating the use of ethanol for replacing
hydrogen as a liquid fuel for space craft intended for low Earth orbit. its
major advantage is that, unlike hydrogen, ethanol can be used as a liquid
fuel without the need for storage at extremely low temperatures.

The table shows some information about ethanol and hydrogen.

0

(1)

(iii)

o e LR L 2T PR LI SOV TR T A T2

enthalpy change of
compound | combustion/ kJ per mo
hydrogen 1 -236
| ethanot | -1367

Given that the enthalpy change of combustion of hydrogen is
-118 kJ/g, determine which fuel, hydrogen or ethanol, gives a greater
energy output per gram of fuel used. Show your workings clearly,
leaving your final answer to 3 significant figures.

)

Explain, in terms of bond breaking and bond making, why is
combustion of hydrogen an exothermic reaction.

Pasusrraisrses okt vaganiatan s tb 0L v onaN) S abe inanr nis
. [3)
In some countries, ethanol is produced from sugars in sugar cane.

An environmentalist claims that ethanol as a fuel is ‘carbon neutral’
because using it does not add to the amount of carbon dioxide in the

_ atmosphere.

Explain why this is true.

Chemistry / Sec Four Express
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Marking Scheme
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is exothermic / heat energy is being released.

Section A Answers
Q/No | Answer | Marks | Remarks/ Markers Comments
@) |cP iR
TEREE T1 | A few candidates missundertood
that unsaturation includes C=0
and included C and D as their
. , g }answers, .
i {8 (1]
(b) ?es. Both compmi:_nds have the same .[1] general formula is not credited.
| | molecular formula but different structural link back to the definition for
formuia. isomers; same molecuiar formuia
but &ifferent structural formula.
) (1 i
[ 2ga)(i [ White precipitate, K]
)
W [Agr+CF - Agel i
(b) | (2.65/1000) x 20 M | check table header, concentration
- 0.053g is given in g/dm3
3{a) | The reaction between carbon/ifon and oxygen |[1] = | not enough to simply state that 02

reacted with iron/carbon as the
reaction can be endothermic if not
stated. Keyword to be mentioned
is exothemic.

(8]




(b))

Between 0 to 10min, the solid scrap stesl

- results in the temperature to increase gently.

Aﬂer 10 min, the solid scrap steel results in the

temperature to increase sharply

! When the solid scrap steel Is added to the
‘molten Fe, it begins to meit for 10 minutes
.and the sudden rise of temperature is due to
" fcombu_sﬂon of carbon,

| Examiners Report 2004:

J Vague answerssuch as ‘temperature increases’ did
’ notscare mo ﬂmplest statement to score two

(1

{1

process the data and put down
your understanding-of the data.
understanding of temperature rise
has ta be mentioned. rej:
temperature change

Many students were not able to
highlight the different in the rate of |
temperature rise for the two
portions.

Explanation was aiso pretty weak.

@

T iron Ore is finite / recycling steel is cheaper

than exiracting iron / reduce environmental
problem arising from extraction of iron.

ExammersRepon‘zOW.

In gtvmg an advankge of recycling stecl many candidales
gave m:thummvnguc for credit, for example *less
polluiion®, "less wasle® or “saves resources’. Better answers
wese more speclﬁc. for cxample discussing landfill aren,

|} saving Finite meinl wsources or finife snergy sources.

I

["Any logical answer.

Rej: steel has finite resource,

| because the keywords: finite

metal resources

@

As carbon atom is of different size compared
1o iron atoms, the introduction of carbon
aton/ different sized atoms disrupt the
orderly layer of iron atoms.

The layer of atoms in high carbon steel is

@

The link to property such as

hardness has to be mentioned.
3pt2m

1-2pt:1m

2




unable 1o skde over one ancther gasily.
‘Hence, high carbon steel is harder and more.

Some students mentioned about

1 steel being strong, however failed

increases by two times from 0.1 10 0.2
mol/dm?, the speed of reaction remains
unchanged at 0.00017 mol/dm®/s.

Hence rate of reaction more dependent on

concentration of Kl.

i | to mentioned it being hard.
suitable to be used as a cutting tool compared }
to pure iron. 3
Afa)i 'Reducmg agent (1 | Students incorrectly mentioned H
) lodide ions donate electrons. | was reduced. However, it was
 ignored.
Lose slectrons 10 ....,.. was
accepted VS lose electrons
(because the undsrstanding is
‘vague whether losing electrons _
means iodide ions is ox:dised and |
: 4 i thus is the reducing. e
(1] Colouirless to brawn. 1 “original and final colour mUSt be
! ‘ ' - mentioned. o
! (t} | Donotagree. - :
Expt 1,2: When concentration of K! increases | [1] ,?:ta ha'se:‘o z; go‘):ted and| mb: o
| by two times from 0.1 to 0.2 mol/dm?, the awarded. '
speed of reaction increases by two times from Many students lacked clarity in
0.00017 to 0.00034 mol/dm?/s. ) tinking data because It is important
to link back to the experitnent that
v o is referred to as point of reference
Expt 1,3: When concentration of H2SO4 compared to Just stating all the
‘experiment data.




{c)

Higher the temperature, faster the rate of

-+ | reaction.

| Higher the temperature, more particies have
1 higher kinetic energy equal to or greater
1 than (sufficient) activation energy. Higher

frequency of effective collisions and hence,

| faster rate of reaction.

nm

[

Many students failed to highlight
the full explanation.

1. Carry out two expenmems < one with iron

(M) oxide and the other without iron{ll) oxide.
2. All other key variables such as temperature
to be Kept constant. '

i

[

3. Racord the time taken for the reactionto be | {1}

‘completed.

“|Repeat the experiment was
‘accepted as long as ‘
understanding was shown.

| 5(a)

More worried about the increase in percentage

of methane.

With 0.00017 % of methane present in the

| _atmosphere, the greerihouse factor is 30,
fwhich is 30 times than that of carbon dioxide.

With more increase in methane, the impact on

‘the environment will be at least 30 times

bigger than that of carbon dioxide.

M




Graphs are roughly. similar / high percentage of

| carbon dioxide shows there’s high percentage q
| of average temperature. {quoted from Jun 2006)

U]

| Between 125 to 1007 100 to 75 thousand

] rise.

[ Other gases such as rﬁet’hane’;"NzO and CCAF
{ are present in the atmosphers. Gas such as

methane has a greenhouse factor of 30 which:
implied that their effects on the Earth's

average temperaturs is at least 30 times.

years ago, there was a period of time when

1 there's a decline in percentage of carbon

dioxide in the atmosphere but the average
temperature of the Earth's surface actually

i

1l

thelting of polar lce/ rise in sea level/
desertificationvextreme climate changes/ effect |
on animal/plant habitats (quoted from Jun
2006)

[0

)

Valence electrons of the halogens must be
shown correctly.

2l

No key: minus {1] ovérall

Any mistake minus [1]

| Results in depletion of ozane layer which

(2]

5




results in more harmiul UV radiation entering

¢ the Eanth's surface.
| 6{a) _
] N 0 Working has to be shown,
1 Number of  { (1.28/14) {2.83/16)
moles. | = 0.081429 0.18312¢ (1]
' | Ratio (0.091429/0.81429) |(0.18312 1)
=1 =2
Hence empirical formula is NO-
b)) | Lead(l) hydroxide and aluminium hydroxide ~ 1[1] | Both correct [1)
@ | Pb™{aq) + 20" (aq) PO{OH(EY B (rlean
[1] state symbols
AP{aq) + 30H- (aq) AOH)(s)
@ | Lead / Pb or Aumnium /AT (] | Both comect ]
) | Add a piece of Al foil to the solution and add 2 h] Always 1o mention results of the
to 3 drops of aqueous sodium hydroxide. experiment and to provide
Warm. Test the gas evolved with moist red evidence to support the identity of
{ titmus paper. the gas
1
§ Moist red litmus paper turns blue. [' ) . .
7(a)(i | butan-1-oic acid B (1] butanoic acid accepted
, )
(i) i
4]
_ ’ Z—methyi propy! propanoate
b ] 12 [1] for each




1 [e)(i)

| To match the demand for fractions containing

smaller and more useful molecules from

-

Doue bondf alkene/ unsaturated / only one
type ot monomer

1 Only 1 product obtained

high temperature and pressure

same empiical formula as monomer / same
composition by mass of monomer

Condensation Polgmnerisation

2 type monomers / 2 type functional group /
tunctional group on each end of member

small moleculs , H20, given out

Does not requre high temperature and
pressure

Does. not have the same empirical formula as

refinery process.
= . _ '[1]
1 (i) Both contain C=C which can polymeiiseat [ [1]
) UL

7




the monomers/ different composition by mass

of monomer

Section B Answers

Remarks/ Markers Ccvmmenu '

'in Ckto +1 N GIO-/ +5in CIOk

Cl: is oxidised.

TaQ/N [Anewer [Marks
| &l | 2H.0+ 20 20H+ H, {11 Many candidates failed to extract the
] B relevant information from the text which
. states that reduction of water happens in
_ the cathode,
@) | Graphite is cheaper than titanium. OR | [] Common mistake is "Graphite is inert”.
' g . This answer is not acceptable as Tiis
, Gra;ﬁte is easier to obtain than refatively inert too.
 titanium To consider 1. cost, 2 safety, 3
: . environment N _ _
(b} | Oxidatiori state of Cl increases from 0 | [1] Candidates need to be mindful that they

have to know how 1o caiculate the
oXxidation states. Soms candidates are still
unable to calculate to determine the
correct oxidation states.




-Oxidation state of Cl decreases from 0

in Chto -1 in CF.
Clz is reduced.

[HD]

1 {c))

'2NaCl+ 2Hz0 = Clp+ 2NaOH + H.

HYI

1 Only few candidates manage fo gét this

comrect. Candidates need to be mindful of

(D)

T Number of moles of NaGl

extracting relevant data.

Candidates need to be mindiul of
0 1n | extracting refevant data as most
=2000000 x 0.25 /(23 +35.5) Y candidates faled to read that only 25% of
= B547.00855 moles brine consists NaC.
Number of moles of H. = 4273.5 moles | (1]
Volume of Ha {1} Aliow ECF from here.
=4273.5 x24
= 102 564
= 103 000 dm?
{d) | Membrane cell operates at a lower | [1] TAccepted answers include:

voltage as compared to diaphragm
coll, hence cheaper fo operate.

1. lesser electricity

2. bhigher purity higher concentration

3. 2to 3 years of replacemant of
membsane vs frequent replacement

Reject answers:.

1. Cheap to construct {unless
candidates mention thatit is due to
lower voltage)

2. Inexpensive = cheap and hence,
eiaboration has to be made




otherwise, no marks will be
awarded.

{e)

Agree.
Bromide ions are discharged in

fpreference to hydroxide ions due to

concentration effect and hydrogen

' fons are discharged in preference to

sodium ions. Sodium ions and
hydroxide ions remain behind. CR
The NaOH collected will be
contaminated by the Br- ions.

il

Some candidates only mention that

- hydrogen and bromine gas are formed

without any details on discharging of the
jons.

2{a) )

Student 2 is correct and student 1 is
incorrect.

wWhen the metal ion has a charge of 2+

in carbonate such as caicium
carbonate, the mass loss is 0.70g.
When the metal ion has a charge of 1+
In carbonate such as sodium
carbonate, theye Is no mass loss.

Howaever, it was also shown that when

the metal ion bas a charge of 2+ in

1 carbonate such as copper (l)

carbonate, the mass loss was 1.05g.

{ Thus, it cannot be conciuded that the

thermal stability is dependent on the
charge of the metal jon.

{ Sodium being more reactive than

calciurn which is more reactive than
copper, shows that there is a greater

]

m

Marks are awarded when candidates talk

about both student 1 and student 2. {2m]
The last 1m is given when candidates
quote data.

Many candidates had a poor explanation.
Example, © calcium more reactive than
zinc and hence, it / calcium is more
thermal stable..” / “Calcium carbonate is
more reactive than zinc carbonate”.

Candidates need to take note that thermal
stability is referring to the metal carbonate
and not the metal. Vague explanation or
ambiguous sxpianation wili not score,

i0




mass loss in metalcarbonate which
contains a less reactive metal.

Example: No mass loss for sodium
carbonate bust a mass loss of 0.70g for
calcium carbonate and 1.05g for
copper(lf) carbonate.

Hence, student2's conclusionis

correct.

Alternative 1
Student 1 is comrect but student 2 is
incorrect.

Na ion has a charge of +1 and its
-carbonats did not decompose.

}-Other carbonates in the table consists |

metal ions of charge +2 and its
‘carbonate decompose, as shown by
the decrease in mass loss. Eg: Zinc
ctarbonate has a decrease in 0.70 g as
zinc carbonate decompose to form

| zinc oxide and carbon dioxide.

This shows that thermal stability of
metal carbonate is dependent on the
charge of the metal jon.

Calcium more reactive than zinc but
calcium carbonate has a higher mass
loss of 0.88 g when being heated as

| compared to zinc carbonate with mass
loss of 0.70 g. This shows that more
reactive the metal, the metal carbonate
is not more thermai stabla.

1 Alternative 2

 Both students are incorract.

BT




When the metal ion has a charge of 2+
in carbonate such as caicium
carbonate, the mass loss is 0.70g.

1:When the melal ion has a charge of 1+
in carbonate such as sodium

carbonate, thers is no mass loss.

However, it was also shown that when
the metal ion has a charge of 2+ in
‘carbonate such as copper (i)

" carbonate, the mass loss was 1.05g.

Thus, it cannot be concluded that the
thermal stabillly i dependent on the

_charge-of the melal ion. (Student 1 is

incorrect)

.Calcium moreseactive than zinc but
_calclum carbonate has a higher mass

loss of 0.88 g when being heated as.
compared to 2in¢ carbonate with mass

 loss of 0.70 g. This shows that more

reactive the metal, the metal carbonate

{ Is not more thermal stable. {Student 2
_is incorrect). . "

B |

B

"No key: minus [1] overall

W

2NHJCl + Ca0 - CaCl+ 2NH; + H0

{\mmonia is fprmed and is released to

[

Eqn link to sfafement

Candidates failed to include balanced

equation. Some candidates faced

12




the surrounding.

i Hence, nitrogen content in the soil is

difficulty in writing the correct products.

decreases because the elements

decreased.
@i | In molten state, the giant ionic lattice | [1]
4 of calcium oxide breaks down,
- The oppositely charged / Ca?* and 0> | [1}
are no longer held in fixed positions
and move relatively freely to cany the
electric current.
Hence, suitable to be used as
! electrolyte.
v} | Positive electrode: 20%) - Odg)+ de | [1] With correct state symbols,
Negative slectrode: Ca™f) + 28 - Ca() | [1] 1 Candidates have problem with writing the
: . correct state symbois and balancing the
' Nfo;ol - for overall;guaftiir:rt\ .b::nr;zg'}ber equation for the positive electrode. Some
© ns mustoe ) | candidates mention hydroxide ions are
12ce0 - 2Ca + O, discharged.
Eithe | Group Vil elements are non metals 1] No marks are awarded if candidates just
. . : mention about gaining or fosing of
Ir | which gain electrons to achieve noble . electrons. .
1 3{a)( | gas configuration while Group |
‘ i) ' oh | Marks will be awarded if candidates link
clements are metals which lose gaining/losing due to the metallic or non
valence electrons to achieve octst metallic character or the idea of achieving
. noble gas configuraton.
configuration.
Soime candidates did not talk about
A Group 1.
Down the group, the oxidising power | [1]

13




down the grdﬁp has lower tendency
1o gain electrons.

“Recall, reactive of the hafogens
decreases down the group becauss
the attraction power for electron of the
atom decreases down the group as

}tha atomic size increases.

(1

o :

Colouriess solution turns reddish-

"1 the original colour and the final colour

slements decreases from 180°C to
64°C while down Group VHi, melting

T
, must be mentioned.
_ brown. .
'Ci, + 2Be~ - Br: + 2Cl- 1)
lonic equation to be supported by
Chilorine more reactive than bromine explanation.
displace bromine from aqueous | Candidates are stil facing difficulty in
potassium bromide to form a reddish constructing the correct ionic equation.
' brown bromine solution. Some candldate:s are unable to write the
_ ! correct observation.
'(M 'Across the period, the 1) [ Candidates need 1o pay attention to the
N , command word of the guestion -
| electronegativiy increases (from 0.93 *describe the trend”, hence data should
to 3.16). be quoted. However, since the trend is
obvious and it was only a 1 mark
— : uestion; credit is given to all candidate.
{v} | Disagree. Across the period, the [1] change is rejected: direction of change
number of electron shell remains as 3 e.g. hcreasaifiectease/lower/larger etc-
must be specified.
but electronegativity increases. _
') | Down Group [, melting point of M Candidates need to pay attention to the

command word of the question - “Using
information provided”, hence data should
be guoted.




point increase from -101°C to 114°C.

Down Group 1, the metailic bond

| becomes weaker. Thus, lesser

i energy needed to overcome the bond. |

Down Group VI, the intermolecular
forces of attraction becomes stronger

P the jocular siza b

. more energy nseded {o overcome the

intermolecular forces of attraction.

[1]

i

As the atomic size increases, the valencs
electrons are further away from the
positive metal nucleus, hence the
attraction force becomes weaker and thus
the metallic bond becomes weaker.

1 *bond is different from force.

eg. no BOND is present between
molecules. ONLY forces of attraction are

|} present before molecules.

Number of moles of sthanol

( (1
= (1/46) .
38N | _ 0.021739 mal
)
Enthalpy change of combustion of (] Allow ec!
ethano!
=0.021739 x -1367 Surprisingly, some candidates do not
= - 20.7kJ/g 1 know how 1o solve such question despite
) (1 such question has appeared in O level
i Thus, hydrogen gives greater output. many times. ) |
Some candidates failed to cite the units or
forgot the negative sign.
Marks are awarded if students did include
negative sign bt clear statement such as
“Energy output”, "Energy raleased” is
L used. ) _ .
()] More energy is released during the [t]: dea of more energy released than

{formation of bonds in water than the
total energy absorbad.durigg bond .

absorbed

15




Progress of 1

breaking in hydrogen and oxyger. [1]: reactants & products mentioned /
: specific bonds mentioned.
Many candidates forgot that oxygen is
one of the reactants, Some candidates
talked about formation of carbion dioxide.
{il) | During photosynthesis, sugar cane | [1] This guestion was generally well
takes in the carbon dioxide. Hence, attempted.
carbon dioxida produced from burming
of fuel will notresult in increase in
1 amount of carbon dioxide being
added.
(b)) | Hydrogen ionhas one single proton | [1} No marks are awarded if candidates just
_in its nucleus but no electrons at all. mention because hydrogen ion has +1
charge, like a proton.
Clear explaination is expected from
candidates to mention idea about protons
b .- 1 and slectrons. _
W) |AtoB M | This question was generally well
1 L " _ attempted. , .
@) |2H+0: 2HO 1 { This question was generally well
R T : - | attempted.
o | =& ] | [1) Formula of reactants and products,
' 2 Ui Mad labetl for enthalpy change
/ | activation energy {1 : -
reactants / _ \ ] o [1) showing an exothermic energy profile
i A diagram with correct axis.
\ enthal
\__producls
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READ THESE INSTRUCTIONS FIRST

Do not open this booklet until you are told to do so.

Write in soft pencil.

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

Write your name, index number and class on the answer sheet in the spaces provided.

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

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

Choose the one you consider correct and record your choice in soft pencil on the answer

sheet.

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

Any rough working should be done in this booklet

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

This paper consists of 16 printed pages, including the cover page.
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Which method(s) below canbe used to collect an acidic gas X which is denser than
air?

1 2.
| =X
!
i!
A 1only B 2only
C 1and3 D 2and3

A student did a chromatography experiment and obtained the chromatogram below.

Using the information given, calculate the R¢ value for the less soluble spot.

A yix B xly C ylx D 2wy



3.

The diagram shows an experiment for the formation of gas X.

Testtube Y Test tube Z

Test tube Y contains potassium hydroxide, magnesium nitrate and aluminium foil.
Test tube Z contains universal indicator. Test tube Y is warmed and gas X is formed.

Which statements below are correct about the reaction above?
1. Universal indicator in test tube Z turns blue.
2. The test can be repeated using sodium hydroxide instead of potassium
hydroxide for the same outcome.
3. Gas X causes acid rain.

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

Which reaction does not produce a colourless solution at the end of the reaction?

A Adding hydrogen peroxide into potassium manganate(Vil).
B Ethene gas is bubbled into bromine water.

C  Bubbling chlorine gas into potassium bromide solution.

D

Excess magnesium is added into iron(ll) chloride.

Excess silver nitrate is added to sodium chloride solution and the mixture is filtered.
Which ions will be found in the filtrate?

A Na"andCr

B CrI,Na'and Ag*

C Cr,NOj,and Na*

D  Ag’, NOs and Na*



Which substance could be condensed when it passes through a Liebig Condenser
filled with water?

substance melting point/ °C boiling point/ °C
A propane -190 -45
B pentane -130 38
Cc carbon dioxide -56.6 -78.5
D butane -135 0

The melting and boiling point of methane is -183 °C and -161 °C respectively.

Which diagram below shows the arrangement of the particles at-170 °C?

A

B

Which pair of substances below are isotopes?

A ¥crand¥CI

B nitrogen monoxide and nitrogen dioxide

C  diamond and graphite

D CHj Hzclz—CH3
Hcl:——CH3 and CH,

]
CH, CH,



10.

11.

12.

13.

Which statement best explains why calcium oxide, CaO, has a higher melting point
than potassium bromide, KBr?

A  Calcium oxide is a covalent compound and potassium bromide is an ionic -
compound.

B  Calcium is less reactive than potassium.
C  The attraction between Ca? and O is stronger than that between K™ and Br.

D  The melting point of potassium is lower than caicium.

Hydrazine is commonly used to make sodium azide, an important compound in air
bags. The empirical formula of hydrazine is NH». 0.8 g of hydrazine occupies a
volume of 600 cm® at room temperature and pressure.

What is the molecular formula of hydrazine?

A NH; B NyH;
C  N:H D NiHg

In a chemical plant, pentane is cracked and only ethene and a gas that extinguishesa
lighted splint with a ‘pop’ soundis produced. In a particular reaction, 7200 kg of
pentane undergoes cracking.

What is the mass of ethene produced?

A 7x10%kg B 7x10%kg
C 1.96x10%kg D 1.96x10%°kg

A student dissolves 1.71 g of barium hydroxide in 250 cm® of water.
What is the concentration of hydroxide ions in the solution?

A 0.00004 mol/dm® B  0.04 mol/dm®
C  0.00008mol/dm® D  0.08mol/dm?®

The percentage by mass of iron in haemoglobin is 0.33%. The molar mass of a
haemoglobin molecule is 68,000 g/mol.

How many iron atoms are there in one molecule of haemoglobin?

A 3 B 4
cC 5 D 6



14.

15.

Twe electrolytic cells are connected as shown in the diagram.

Cell 1:Pis a copper electrode whileQisa platinum electrode immersed in d;lute
copper(ll) chioride solution.

Celi 2: Ris a platinum electrode while S is a copper electrade immersed in
concentrated copper(H) chloride solutlon

Cell 1 [ -Cell 2

1. There is a higher mass gain in Q than S.
2, Both P and R electrodes decrease in mass.
3. Both Cell 1 and 2 electrolytes fade in colour.
Which of the above statement(s) is/are true?
A 1and2 ‘ B 1and3

C 2and 3 D None of the above

A student sets up an electrochemical cell experiment as shown.

> Metal B
Electrolyte

Three different metals, X, Y and Z were used and the voltage obtained is shown in
the following tabie.

°'e°t"g’e';f"“°a' metal A metal B voltage/ V
1 Y Zz T +1.60
2 2 X ~1.06

Which of the following correctly arranges metals X, Y and Z in increasing reducing
power?

A Y. XZ
B Y, ZX
c ZYX
D ZXY



16.

17.

The NASA space shuttle uses hydrogen fuel cells to generate electricity as shown in

the diagram.

negative terminal

{ancxin)
carbon iz
elecirode

+

posiitve tarminal
eathode)

porous catben
electrode

hydrogen —3=

water «—

= —oxygen

NaOH (aq)

S yester

Which half-equation represents the reaction that takes place at the positive terminal

of the fuel cell?

A O (g)+2H,0 (I) + 4e> 40H (aq)
B 40H (ag) > O; (g) + 2H.0 (1) + 4"
C Hz{(g)+20H (aq) = 2H0 () + 2¢”
D  2H,0 () + 26> H, (g) + 20H (aq)

A student conducted two experiments between hydrochioric acid and excess sodium
hydroxide. The volume and concentration of hydrochloric acid used are as follows:

Experiment I: 20 cm® of 1.0 mol/dm® of hydrochloric acid
Experiment H: 20 cm® of 2.0 mol/dm?® of hydrochloric acid

She plotted a graph of temperature against time for the experiment.

Which graph best represents the change of temperature with time for the experiment?




18.

19.

20.

21.

Which of the following is an example of endothermic process?

1. boiling

2. freezing

3. melting
A 1only B 2only
C 1and2 D 1and3

Ethene undergoes halogen addition as shown in the equation below.
C,H,4 + Bro— Co,H4BraAH = 115 kd/mol
Which statement about the reaction above is true?

A The product has higher energy level than the reactants.

B Itis an exothermic reaction as more bonds are formed than bonds broken.

C It is an endothermic reaction as the reaction required the presence of UV light.

D  The bond energy absorbed to break the bond is less than the energy released
to form the bonds.

Which substance, when added to aqueous iron(ll) chloride, takes part in a redox
reaction?

A ammonia B fluorine

C silver nitrate D sodium hydroxide

Given the foﬁowing reaction:
2MnO, (aq) + 5H20; (aq) + 6H" (aq) - 50, (g) + 2Mn* (aq) + 8H,0 ()
Which statement about the reaction above is true?

A H,0, is reduced to form O..
H.0, is oxidised to form H;0.

H,0, is oxidised and reduced at the same time.

O 0w

H203 is not oxidised nor reduced.



22,

23.

24.

25.

A student conducted an experiment to find out the speed of reaction between
different acids with potassium carbonate.

She repeated the experiment with excess potassium carbonate using the following
reagents:

Experiment I: 20 cm® of 1.0 mol/dm® ethanoic acid
Experiment II: 20 cm?® of 1.0 mol/dm?® hydrochioric acid

Which volume of gas produced against time graph best represents the two reactions?

A . B
Volume of gas / co Volume of gas / con®
[} ¢
! . "
Tner? =t
C Volure of gas / con® D Voluroe of gas / co’®
1 n
] 1
Tmels ' Tmels

Which statement(s) is/are true about the activation energy of a chemical reaction?

1. It can be reduced by the use of catalyst.
2. It can be reduced by increasing the temperature.
3. ltis directly proportional to the enthalpy change of the reaction.

A 1only B 1and 2
C 1and 3 D 1.2and 3

Which of the following is a use of sulfuric acid?

A sterilising water

B  making fertilisers
C  as food additives
D

as antacid for relieving gastric pain

Which substance does not produce silver nitrate when added to dilute nitric acid?

A silver carbonate B silver oxide

C silver D silver hydroxide



26.

27.

28.

The equation for Haber Process is given as follows:

N2 (g) + 3H2(g) 2NH3 (@)  AH =-92 kJ/mof

W’hich statement about the process above is true?

A

B
c
D

Nitrogen used is obtained from the fractional distillation of liquid crude oil.

Hydrogen used is obtained from hydrogenation of alkene.

The yield of the reaction is always lower than 100% as it is reversible.

The reaction is exothermic as energy is absorbed to break the strong triple
bond in nitrogen.

The atomic and ionic radii of some Period 3 elements are given below.

. element | atomic radius / pm | ionic radius / pm
: w 186 102
X 145 65
oy 1 19 | 181

Which statement about the elements above is not true?

A

B
c
D

W has a higher tendency to lose electronthan X.
W forms an ionic compound with Y.
X shares electrons with Y to form a covalent compound.

The ionic radius of W decrease as W forms ions by losing electrons.

The electronic configuration of three ions, X*, Y™ and Z" are shown below.

A.

B
C
D

X 2.8
Y 2.8.8
z 2838

What can be deduced from the electronic configurations above?

X and Z are from the same group.
X is from period 2.
Y is more reactive than X.

Y and Z form acidic oxides.



29.

30.

31.

Element Q can be oxidised to form solid products as follows:

formula of the products | colour of the products
Q0 Black
on Red

Which statement about Q is true?

A Qis a fransition mefal.

B Qs in group I of the Periodic Table.
C Qs in group ll of the Periodic Table.
D

Q is a non-metal which can be found in either Group V or V1 of the Periodic
Table.

Which observation most strongly suggests that a solid element X is a metal?

A X forms.an acidic oxide.

B X forms a basic oxide.

C X can conduct electricity in solid state.
D

X reacts vigorously with water.

The diagram shows a method of protecting the iron in an underground steel pipe from
rusting.

ground surface

() power source (-}~

anode

Which statement best explains how this method works?

A Theiron in steel loses electrons to graphite as it is more reactive.
The iron in steel undergoes oxidation as it is more reactive.

Electrons are flowing to graphite anode to prevent the iron in steel from
oxidising.

D  Electrons are flowing to iron in steel to prevent the oxidation of iron in steel.



- 32,

33.

34.

A student found out the following properties of element R:
1. Oxide of element R is amphoteric.
2. R can only be extracted from its ore by the electrolysis of molten compound of
R.
What could element R be?

A aluminium B calcium

C lead D znc

Which statement(s)is/are true about CFCs?

1. Increasing their concentration will increase the Earth’s temperature.
2. Increasing their concentration will deplete the ozone layer.
3. Increasing their concentration will increase the occurrence of skin cancer in

human being.
A 2only B 1and2
C 1and 3 D 2and3

The diagram below represents the process of fractional distillation of crude oil.

fractionating

colun;*l'_r—

ﬂ_.J'-L.S-'h":“’
petroleum LT Rl Wt G

}
L
N1 e

furnace —=

Which statement about the fractional distillation of crude oil is incorrect?

A A pure compound is obtained at each level of the column.
The fraction collected at the top of the column have the lowest melting point.

The fraction collected at the bottom of the column are the least flammable.

The molecules reaching the top of the column have the smaller relative
molecular masses.

OO w



35.

36.

37.

Three pairs of compounds are shown below:

1. T
H—C—H
LT ;
H—C—C—C—H H—C—Cli—H
I [ ]
H H H H H
2. H
H
1 g
L
H Ill' Jﬁ H
L
CI.?:C—CII—H H_(I:_C:?
H H H H

Which pair(s)of compounds is/are isomers?

A 1only B 2only
C 1and2 D 2and3

Which substance reacts with ethene but not ethane?

A  bromine B  magnesium

C  hydrogen D oxygen

Ethanol can be prepared through hydration of ethene and fermentation of glucose.

Which statement below best explains why pure ethanol cannot be produced through
fermentation?

A Fermentation requires an optimum temperature of 37 °C.
B  Fermentation requires an anaerobic condition.

C Fermentation produces a by-product, carbon dioxide.
D

Yeast denatures when the concentration of alcohol reaches 12 — 15% by
volume.



38. Maleic acid is commonly used in pharmaceutical industries to make drugs more
stable. The structure of maleic acid is shown.

HOOC COCH

o
H H

Which molecule is produced if the above molecule undergoes esterification with
ethanol under suitable conditions?

A H o}
\ /
AR
c—C 0—H
/ N\
o H
B H (o}
\
H—O c—c/ H H
N2
c—C 0—C—C—H
/A I
(o] H H H
A LN
H—C—O c—& W
I N 7 N 1 1
c—C O0—C—C—H
/N P
o H H
D H H H o)
| 1 \  /
H—C—C—0 c—C H
A /2 N S S
HoH 7 [
o H H H

39.  Which of the following remains unchanged during addition polymerisation?

A. density B empirical formula

Cc melting point D  molecular formula



Which polymer is formed if the above molecule undergoes polymerisation?

B

1
Ho
O:CIZ
—H,C—~CH-C-CH;
HO
e — .—_——dn
2. S —
o OQCI;- n
CH
-0
g CHg;
H3C/ n
3. — —
O~ _O—t1+—
R e
H
(l:_ : l/ 2
_ ﬁ/CHz HC\
_CH CHg
HzC n
4 — R
@)
A\
/C—OH
CHj
—r—— CH-C =
/ \
L HyC OH
— in
A 1only B 2only
C 1 and 3 only D 2 and 4 only
— End of paper -
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