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1

There are two untabelled bottles, one of which is hydrochioric acid and the other is sulfurlc-

acid. To distingwsh the two acids, a student adds agusous sodium hydroxide to each of
the aclds.

Glven that the concentration of the solutions used are the sama, which of the following
apparatus would not be necessary In this Investigation?

A beaker B measunng cylinder

.G stop watch . D thermometer

2 Thefollowing diagram shows a mathod to coltect a sample of gas Y

+—Y

2|___concentrated
sulfuric acid

Wrich of the following information can be deduced about gas Y7
Y is alkafine,

]
2 Y is vary soluble In water
3 ¥ 1s less danse than air

A 1,2and3

B 1and2

o] 3 only

D None of the above

3 Which set of resulls is corect when the reagent is added to a solutien containing both

won(lT) suifate and sodum nitrate?
reagent resuft
A~ | aqueous barium chionde green precipiiate seen seffled at the bottom of the
| {estiube
B_ | aqueous barium chilonde __{ while precipltate seen
C | agueous sodium hydroxide | gas tumed molst red [imus blue when warmned
D | aqueous sodium hydroxide | dark green solution seen In excess reagent
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4 A mdute containing equal volumes of two fiquids Is placed in the apparatus shown and”
heated until ths thermometer first shows a constant reading

At which posliion will there be the highest proportion of tha llquid with the higher boiling
point?

8§  Aqueous lead(fl) nitrate and equeous potasslum bromide are added toa dish contalning
water, as shown

precipitate

aquaous lead(ll} nitrate queoys potassium bromide

[,
rgi. i

A precipttate forms aftera few minutes
Wihch of the Tollowing statements expliams the phenomenon?

Particles coliitle, diffuse and then react
Particles colfide, react and then diffuse
Parficles diffuse, collida and then react.
Parlicles diffuse, react and then collide.

oO0@P

134
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8 Tha lsctope cobait-60 Is used to destroy cancer cells i the human body.

Which of the following statements about an atom of cobalt-60 are correct?

1 It contains 33 neutrons.

2 Its nucleus has 27 positiva charges

3 1t has a different number of neutrons from some aloms of cobalt.
A {and 2 - - B 1and 3
c 2and 3 D All of the above

7  The diagram shows the molecule propyl methanoate

g FTuy
H-C —O—?-—-(i‘.—(l: —H
HHH
What 1s the total number of electrons that are not involved In the bonding in the molecule?
A B B 12
C 20 D 28

8  Which of the followsng solid has both lonle and covalent bonds?

ammonium sulfate
oding

siicon dicdde
steel

DoOO>

9  The two statements are about chlorine The slatements may or may not be comrect. They
may or fay not ba linked
slatement1  Chtorine has weak covalent bonds m its simple molecular structure
shatement2  Chlcrine Is scluble in waler

What 1s correct about these two statements?

Both statements are comect and statement 1 explains statement 2.

Both statements are comect but statement 1 does not explain statement 2
Statement 2 s comect but statement 1 1s incomrect.

Both statements are incomrect.

oOm>»
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On coll:sion, airbags m cars inflate rapidly due fo the production of nitrogen.
The nitrogen is fermed In two steps as shown below

Step 1: 2NaNy — 2Na+3N;
Step 2t 10Na + 2KNOg — K0 + 5Na 0 + N

How many moles of nitrogen gas are produced from 1 mote of sodium azide, NaNs?

A 1 5 moles -8B - 18moles
G 2.0 moles D 40moles

Dimitrogen tefracade, N2O,, 15 a polsonous gas, It can be disposed of safely by reaction
with sodium hydroxide

NQufg) + 2NaOH(ag) — NaNOg({ad) + NaNOs{aq) + H:0f)

What is the minlmurm volume of 0 5 molidim® sodium hydroxide needed to disposeof 184 g
of dinitrogen tetraoxide?

A s0em® B 8dem’
c 12500 cm’ D 50000cm’

Brine is a saturated solulon of sodlum chiorda In tha electrolysis of brine, the products are
chiorine, hydrogen and sodium hydroxide

What is the maximum yield of each of these products when 58 & kg of sodium chlonde are
electrolysed as bring?

yield of chlorina/ kg | yield of hydrogen / kg | Yield of sodim iy droxide /
A 35 7 40
B 355 05 80
5 1775 3 7
D 1778 Q5 80

Conslder the following reacfion for which the heat of reaction is given
2N05 (8) — 4Nz (9) + 6C; (g) AH = -23 kJimol
Which of the foliowing statements about the reaction Is not correct?
For each mole of 205 (s) reacted, 11 5 kJ of heat is released.
Far 2 moles of N2 (9) produced, 11 5 kJ of heat is released

The energy of NzO5 I$ less than that of the products.
The ensrgy involved In bond forming is greater than that of bond breaking

oQm>
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The two statements are about electrolysis of concentrated aqusous potassium nitrate-
using graphite electrodes The statements may or may not be correct. They may or may
not be linked

statement 1 The solution around anode tumed litmus red during electrolysis

statement2  Hydroxide fons are discharged al the anoda during electrolysis

Which is comgct about the two stalements? - -

A Both statements are comrect and statement 1 explains statement 2

B Both statements are comect but staternent 2 does not explain statement 1
Cc Statement 2 Is commec! but statement 1 {5 incormrect,

D Both statements ara incomrect.

in the exiraction of alummium by electrolysts using graphite slectrodes, mollen aluminium
oxida Is dissolved In malten cryolite which is a sodium salt

statement 1 Aluminium is daposited af the negative electrode

statement 2 Aluminfum 1on is less reactive than sodium lon

Tha statements may or may not be correct, They may or may not be inked
Which Is correct about the two statements?

Both stalements are correct and statement 1 axplains stalement 2.

Both statements are correct but stalement 2 does not explain statement 1

Statement 1 is comrect but statement 2 is incorrect.
Both statements am incorrect.

oOom>»

When a hot glass rod Is placad in a gas Jer of hydrogen Todide, the hydrogen lodide
decomposes immediately

Which of the following statements about this reaction are corract?
1 Hydrogen lodlds has reactad with cxygen in the air
2 The hot rod provides the activation energy
3 One of the products is a dark purple vapour,

A fand 2 B 1and3
C 2and 3 D Alofthe abova

GESS 4EX Chemistry 5073 Prelim 2 2016 OHH
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17 Which of the foflowing processes Isfare descnbed correctly?

1 Burning of coke requares energy to stard the reaction and hence is endothermic.
2 Freezing of waler is endothermis as the temperature of the sumoundings 15 oold
3 Reachon between sodium and water relasas heat to the sunoundings and hence
Is excthermic.
-. A 2only B 4{and3
c 2and3 0 1,2and3 7

18 Yeastls an enzyme which catalyses the fermentaiion of sugar to ethano!
Which of the following statements is trua for this reaction?

The amount at yeast present is unchanged in the reaction

Tha presenca of yeast Intreases the final amount of ethano! produced
Yeast changes the enengy of the reactanis and products

Yeas! operates effeciively at extreme low temperatures,

TUOwW>

19 A plece of magnesium strip dissolved completely in 20 cm® of a dilute suifiric acld solution
and tha volume of hydrogen evoived was recorded at regular ime infervals Another piace
of magnesium strip of the same surface area and mass was added o 40 cm? of the same
sclutlon of dilute sulfuric acld.

Howwill the Inilial rate of reaction and the fotal volume of hydrogen evolved in the second
- experiment differ from those in the first experiment?

Inigal rate of reaction total volome of hydrogen evolved
A increase morease
B Increase no changs
[+ no chenge ne change
D no change Increase

20 A household bleach contains sedium chiorate(l), NaCI0, as its acive Ingredient. When
sodlum chlorate(D) ls stired Into excess aqueous hydrogen peroxide, the reaction that
occurs fs representad by the following squation

NaClO(ag) + HzOx(aq) - NaCleq) + Oz} + HO()
Which of the fallowing can ba deduced from the reacfion?
1 Hydrogen peroxide acis as a reducing agent In this reaction
2 Ths final solution gives a precipitate with acldified silver nitrafe
3 The final solutfon bleaches fiimus.

A 1 only B  3ony
c 1and 2 P all of the above

136
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21 Which reagent, when mixed and heated with ammonium sulfale, liberates ammonla?

A aqueous bromina B acidified potassium manganate(VID
c concentrated suffunc acld D hmewater

27 -The equation explams the colour change that occurs when aqueous polassium hydroxide
Is added to aquecus potassium dichfomate(Vi) untll no further change Is seen

KaCraQ7 + 2KOH — 2iGCr0, + HO
orange yellow

What happens %o the oxidation state of tha chromium and tha pH of the reacfion mbdure?

oxldafion state of chromium pH of mixture
A decraases decreases
B decreases Increases
C remains the same decreases
D remamns ine sams MCreases

23 Ths graph shows how the pH changes In a reaction between an acid and an alkal

14-
pH

Vi

Z
0 o>
1 Acld Is added to a fixed amount of alkali,
2 Only salt and water are present at Z part of the graph.
3 Neutralisation cccurs at about pH7

Which of the above statements could be deduced from the graph?

A 4and2 B 1 and 3
c zand3 D All of the above

GESS 4EX Chemistry 5073/ Pralim 2 2015 OHH '
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Some reactions of a substance, R, are shown in the diagram - -

1_anc » effervoscencs
substance R feactswith | 2 sodium carbonate effervescence

3. iton(h) exide » pala green solution

What 1s substance R? - -

A aqueoys ammaonia B ethancic acid
c potasswm dichromale(VT) D steam

A mixiure of the oxides of two slemants of the third petied Is dissolved In water The sofution
Is approximately nattral

Whiat could bs the constifuents of the mixture?

AlOz and MgO
CQO; and S0;
NazO and MgOQ
Na,0O and 50,

DOwR

Which two processas are Involved In the preperation of zinc sulfate crystals from dilute
sulfuric acid and zinc oxdde?

A neutralisation and filtration
B reuwrafisadion and axidation
c precipitation and filttralion
D precipitation and cadation

Aqueous ethylamine has simllar properties ss agueous ammonla. Which of the following Ia
trug about aquesus ethyfamine?

A It forms 2 gas with difute sulfuric acld,

B It forms whia fumes wath hydrogen chloride

c it forms a colourless solution when added 1o aqueous aluminium nlirale.

D It forms blue preclpitate with aqueous copper{IT) chioride when added in éxcess
Whuch Information about an elsment ¢an be used to predict its chemical properties?

A colour of lts compound

B density

c metting point

]

pusition n the Perlodic Table

GESS 4EX, Chemisty 5073M Prefim 2 2015 OHH



29 Whch of the following substances would produce effervescence when added to adueous

30

81

32

10

magneslum chloride?
A copper

B iodine

c sodlum

D zine

An element M 15 a grey solid at room femperature and presswre It form an oxide of
formula, MO, {melts at 1630°C and boils at 1800°C) It also farms & chionde of formula,
MCly (melts at -37°C and boils al 114°C)

These suggest that thls elementMisa. .1 anditschiondels .. 2

Which words comectly fill in the blanks 1 and 27

1 2
A metal covalent
B metal lonic
[+ non-metal covalent
4] non-metal jonic

Group Il nitrates undargo thermal decomposition according 1o tha fellowing equation.
2X{NOa)z = 2X0 + 4NO; + Oy

Which Group I nitrate requwes the highest temperaiurs to bang about s themnal
decomposition?

barium nitrate
calclum witrate
magnesium nitrate
strontium nitrate

S9ae>

Diute sulfuric acld Is added to a mixiure of excess copper, magnesium and lsad i a
beaker The beaker is 1eft for about 10 minutes and its contents are then fltered.

VWhat does the filtrate contamn?

A copper(ll) sulfate, lead({ll) sulfate, magnesium suifate,
B copper(l} sulfate, magneslum suifata

c lead(ll} sulfale, magnesium sulfale

D magnesium sulfate

GESS 4EX Chamistry $0731 Prelim 2 2015 OHH
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11

{n which industrial process 1s the presence of water not essentfal?

A elacirolylic punfication of copper

B manufaciure of ethano! from ethene

[ manufacture of ethanc! by fermentafion
D manufaciure of iron in the Blast Fumace

Powdered carbon and powdered copper are separately heated as shown

rbon
el e
heat
pper

I L

ar "'"'—*
77 P - A 72

heat

What ohservations would ba seen when aath of the substances Is heated over a period of
time?

]

carbon copper
A {ess black solid formed more black solid formed
B more black solid formed more reddish-brown solid formed
[+ less black solld remalned more biack solid formed
3] mora black sofid remained more reddish-brown solid formed

36

Which gas 18 present In the exhaust fumes of a car engina in a much greater amount than
any other gas?

A carbon dioxide B  carbon monoxide
o4 nitrogen D water vapour

The hydrocarbon CyzHsa can be cracked.
Which compound Is the least likely to be produced In this reaction?

A CaHg B GiHio
c CioHao D CugHys

138
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12

a7 Thefollowing subslances are some organic compounds
1 ethancl
2 ethanoic acid
3 methyl methanoate
Wrich of the above substances has ! have the same empirlcal formula CHZQ7?

A 4,2and3 - B tand3 . .
] 2and3 5] 2only

38 Which of the following compounds can be obtained from propene in a single reaction?

1 CH,Br CHBrCH,
2 ~—CHCH—m

CHs
3 CHsCHCHOH
A tand2 B {and 3
C 2and3 D All of tha above

a0 Malle acld occurs 1n apples.
OH

He=C — CHzCOzH
COH
malic acld
Which of the following substances coud react with malic acld?
1 addfied aqueous potassium jodide
2 copper(ll) carbonate
3 agueous sodium hydroxide

A 1 and2 B 1and 3
c 2and3 D All of the above

GESS 4EX Chemisky S073M Prelim 2 2016 OHH \
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40 PHB (polyhydroxybufync add) Is a natural polymer produced by a range-of micro-
organisms Tha struclure of this polymer 15 as shown below

CHa Cf
—f 0-—<.l':H'- CH;—-L—]H—
PHB (polyhydraxybutync acid}
Which of the following staternents are tnie about PHB? T
1 PHB is a condensation polymer

2 PHB molecule contains many ester groups
3 PHB 15 made from two different types of unsaturated monomers

A fand2 B 1and3
¢ 2and3 D  Alof the above
- END OF PAPER ~
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2

Section A (50 marks)
Answer all the questions In the spaces provided.

A1 The diagram shows part of the Periodic Table.

Answer the following questions using only the elements shown in the diagram.

He

C N 0 -F- Ne

s Cl Ar

Br. | Kr

Each element may be used once, more than oncs or riot at all.

(@

{b}

{c)

(d)

{e)

)

{c}!

Which element tas 2 electrons only?

{1

Which element has a giant covalent struchire?

n

Which element(s) form(s) oxides that often result in acid rain? -

(1]

Which element hag diatomic mofecules?

Which element gains electrons most readily?

[

M

Which element has one oxidation number only?

_

Which element can form a compound of formula MgX?

i
[Total: 7]

= . L. LY LRI
3 AL ZU R oraT




A2  Nuclear fusion nvolves two atoms joining to make a heavier alom which releases a.lot of-
energy n the process.

The Sun and other stars use nuclear fusion io release energy The elements that make up
the Sun and the stars are mainly:

« 1hose that undergo nuciear fusion and
» those that are made from nuclear fusion

The sequence of nuclear fusion reactions in a star is complex. Below is oné nuclear fusion
reaction that could ake place in the Sun and the stars.

°
Atom A \
. %

o Atom €

Atlom B

{a) Fromthe above diagram, what are the two elements mainly present in the Sun and the
stars? Explam your answer.

— . o - -

———— o — e m—— it ot — e —

A &

(b} Whatis the name given for atoms A and B?

; . o e e (1]

{c} Explain why atom G is heavier than atom A.

S EmAtrEE At e & =8 b LWt e s —— - f——a t—

———— ———— i .. A B — —— —et My il & S b e

— - ——— R _[@

[Total: 8]
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A3 Since 1975, the cars have been installed wiit catalytic converters fo converi harmful
poliutants info less harmful emissions before leaving the car exhaust pipe. Most of the cars
are powered by burning petrol which Is a mixture of hydrocarbons in the car engine. As a

result, the pollutanis are malnly carbon monoxide, oxides of nitrogen and unburnt
hydrocarbons.

car engine cae e

&
cataiytic converter

{a} Which poliutant is least fikely 1o be produced when the petrol is just ignited in a cofd
car engine? Explain your answer,

2
(b) Recent innovation in the automobile induskry includes the use of gold to improve the
efficiency of oxidation process in catalytic converters.
RS Jen! o T ¢ - -
(i) - Why does the use of gold improve the efficiency of the catalytic converter?
[
iy The catalylic converter contains a very smail amount of gold.
Do you expect the amount of gold to change after the catalytic converter is used
for a few years?
Explain your answer,
SO, U
[Total: 4)

GESS 4EX Chemisiry 5073/02 Prelm 2 2015 OHH
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A4 John Newlands was one of the first chemists who attempted to classify elemenis in a
systematic way based on atomic weight. In 1866 he suggested that there was aTepeating
paitemn of elements with similar properties every eighth element
Part of Newlands' Periodic Table using his symbols is shown below.

H F Cl | Comii

Li Na K Cu

Gl | Mg | Ca | zn

Be Al Cr Y

c Si Ti In

N P Mn As

0 S Fe Se

(a) Describe a trend that Is observed In both Newiands’s Periodic Table and the Modem
Periodic Table that we use foday.

- . i

{b) - The symbols GI and Bo have been changed in the Modern Periodic Table. State the
current symbals used for Gl and Bo.

Gt

e e e e e — A . Bk g E W ——— ik

Bo {2}

(¢} Describe one similarity and two differences between the Newland's Petiodic Table and
the Modem Periodic Table,

e e ———

— . ——— e . — -

S e BB

GESS 4EX Chemistiy 5073/02 Prelim 2 2015 OHH
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A5 Hydrogen has many industiial uses. One possible way to manufaciure hydrogen involves
the reaction between methane and stearn.

CHq(g) + H20(g) — CO(g) + 3Hx(g)
The diagram shows the energy profile diagram for this reaction.

A

enery \ CO(q) + 3Hx{g)

CH,{g} + H0()

Y

progress of reaction

(@) Whatis one industrial use of hydrogen?

[1]
(b} What do the arrows, X and Y, represent in the diagram?
. LB -
[
{e} A student wrote the following staterment
in ihe reaciion beiween methane and sieam, the energy for hond forming Is sinailer
than the energy for bond breaking.
Do you agree with the student? Explain your answer.
R . _[
{Total: 6]

~

D

= - (AR LTS~ (L]
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AB Hydrogen peroxide is a colourless liquid. An aqueotss sofution of hydrogen peroxide reacis
with the fodide ions in acidified potassium iodide to form water and iodine. 0T

H20,(a0q) + 2H'(an) + 2 (ag) — 2H:0() + L(aq)

(@) () Wiuchsubstance s the reducing agent in this reaction? Explain your answer.

_——— - —— i 8 et e A Ee e mem e r—

¥, -

— R |

(i1}  Describe the observation when this reaction is complete.

—— —. - Y]

(b} . An mnvestigation on the effect of concentration of potassium iodide and dilite sulfuric
acid on the speed of reaction occuring between hydrogen peroxide and acidified
potassium jodide is carried out.

The table shows how the speed of this reaction changes when different concentrations
of same volume of polassium fodide and dilute suffuric acid are used.

experiment concenfration of conceptration of . | speed of reaction
potassium fodide in | difute sulfuric acid tn in mol/dm’s
molldm?® molfdm’®
1 d 0.1 0.1 0.00017
2 0.2 .. 04 0.00034
3 0.1 0.2 0.00017
4 0.3 0.1 0.00051
5 0.1 0.3 0.00017

(Y  Describe the measurement that has to be taken during the investigation in order
. to calculate the speed of reaction.

— . rtem o - ————— o ——

e e — e e e — M

(i) State two key conditions, other than no catalyst is used, that have to be held
constant during the investigation.

e L . U |
{iii} Using the information in the table, describe how concentration of the following
reagenis affects the speed of reaction.
potassium iodide
]!

GESS AFX Chemistry S073/02 Prefim 2 2018 QHK
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sulfuric acid

[1]

[Total: 8]
A7 Both stronfium and sulfur form chlondes of the formula XCle. The table below compares
. some of their properies. . - —
strontium chloride sulfur dichlotide
appearanca white crystals red liquid
melting point/ °C 874 , -120 {
boiling point/ °C 1250 59 1
condyctivily of liquid good poor " :
solubiiity in water dissolvas to form a neutral reacts with water and form the
solution following:
s two different sulfur-containing
substances
+ one acidic compound that
fonises in waler according to
) the following equation:
HA{aq) — H'(aq) + A(aq)

(a) Explain why sulfur dichloride is likely io be a Tiquld at room femperature.
(1

(b} Strontium 1s a metal and sulfur is a non-metal..Explain why both form chlorides of the
- formula XCL.

wi ——

2

{c) Deduce the name of the acidic solution formed when sulfur dichloride reacts with water.

g

—— e mr— e mme = -_— - —_—— —

(d} Explain the difference n electrical oondu0t1v1ty of hqwd strontlum chlonde and Iquid
sulfur dichloride in terms of bonding and structure,

AR N RLAERNE et eme @ A RS i — . - - - —_— e ——— ———

————— e A e e ey E————— e S —

4]

|

[Total: g

e — . g - —— AT et e Ak o . ——— o ot ——
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A8 Nylon and protein are macromolecules with amide finkages.

Nylon, a synthetic polymer, has the following structure.

o 1 -

—c— C——-til-— ,——ti:——c-—VA——c——ri:-— —N-—
H H H H
Nylon
Protein, a natural macromolecule, has thig following structure - -
—— o c—n—fEEo—

l [ | N1 |

H ¢ H O H Q
Protein

{a) Describe two differences between riylon and protein.

——— e — a2 .

2

(b (O Draw one repeating unit of nylon.
Repeating unit of nylon

It

(i)  Draw twe monomers of profein.
Monomers of protein

i
[Total: 5]
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Section B (30 marks)
Answer all three questions. The last question is in the form eithetfor.
Write your answers in the spaces provided.

B9 Iron is produced in the biast fumace using the ore haemalite, Iron(lll) oxide (melting point

1566°C), as one of the raw materials,
Titanfum is produced from the ore rutile, fitantum dioxide (melting point 1843°C}, which cannot

be reduced by coke and hence requires a different method of exitraction.

Iron Titanium
Haematite is reacied with coke Rutfle is reacted with chlorine at
at 1500°C in a fumace o 1000°C to produce titanium{IV)
produce molten cast iron. chloride.
Cast iron contains iron, about Titanium(IV) chioride is cooled
4% carbon and some impurities and collected.
such as silicon and phosphorus.

w

Titanium(IV) chioride is reacted
with magnesium at 1100°C in 2

sealed reactor for 3 days.
Oxygen is blown into maiten The sealed reactor contains an
cast jron and molten recycled atmosphere of argon.
- fron at 1600°C in a furnace to
produce low-carhion steel, 4
Low-carbon steel contains iran The reactor is allowed 16 cool.
and about 0.1% carbon. The reactor is opened and the
: ttanium is separated from the
other product, magnesium
e chioride,

Titaniur reactors produce about 1 tonne of the metal per day.
lfon blast fumaces produce about 20 000 tonnes of the metal per hour.

(a) Explan why the production of low-carbon steel uses oxygen but the production of
titanium requires ‘an atmosphere of argorn’.

(3]

) The melting point of iron(fIl) oxide is higher than the temperature in the blast fumace.
Explain wity iron(IIf) oxide could remain in moiten state in the blast fumace.

)
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{c)  Otherthan blowing oxygen into molten cast iron, lime {caldum oxide} is also added in
the same fumace during the production of low-carbon steel. - ..

Explain the purpose of the addition of lime m the furnace.

— e N |}

{d) Thereis less fitanium than ron in the Earth's crust, A
~ Other than fitanium's scarcity, explain why fitaniurfF-costs much more than iron.

—_— e = —  r——— 8 b g —

L

{e)  Explain why water Is used to wash titanium at the last stage.

M

()  Suggest the position of ttanium in the Reachvity Series of Metals,
Explain your answer.

- — ——— - —— - — — ————

e bkt P e = T WE—n—— b § - - — . —— d—

{3
{Total: 12]

GESS 4EX Chernisiry 5073/02 Prellm 2 2015 OHH

199




154 ’

12

B10 A student investigated the efectrolysis of sodium chloride solution.
The diagram below shows the results of the electrolysis.

gasA-—--m m——hydrogen gas

() Explain why hydrogen gas is produced at the negative elecirode.

=

. P
(b) Explan why gas A cannot be oxygen. Support your answer with relevant equations.
i (41
{c} Descube a tesl fo verify the identity of gas A.
@
[Total 8]
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EITHER

B11 Alcohols are a homologous series of organic compounds.
This homologous series of compounds typically undergoes oxidation.

Using propanol as an example, the reaction scheme of oxidation of alcohol is shown i the

box below.
partially oxidised
- - CHiCHCH,OH ———— CHyCH.CHO ——————  final product
propanol propanal

The propanol is first partially oxidised fo an intermediate, propanal, which is then quickly
oxidised to the final product.

() Such oxidation of alcohol can be achieved by reacting the alcohol using one chemical in
the laboratory.

(i} Name the chemical that can be used 1o oxdise propanotl as shown in the above
reaction scheme.

— — S _.. 1

() Describe how the chemical in {a)(i) would be used to indicate whether the
reaction is complete.

(b} Name the final product in the above reaction scheme.

- et

e e . [

{¢) Butanol undergoes similar oxidation process as prapanol.

Name and draw the full struciurat formula of the infermediate formed When butanol is
partially oxidised.

7

155
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{d} The table shows the formulae and names of two compounds.

Compound Formula fName
1 CH;CH,CHO propanal
2 CH;COCH; propanone

A student said:

“I think compound 1 and 2 are fiom the same homologous serfes because their
relalive molecular mass is the samea.”

Comment on the student’s statement.

— - {3
{Taotal: 10]
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OR

Bi1 Cooking ofls contain polyunsaturated fats, which are healthier than polysaturated fat;:.
A scientist wanted to find the amount of polyunsaturated fats in cooking oils.

The scienfist tested four cooking oils, ¥, W, X, Y and Z. The volume of ol and the
conceniration of bromine water used are the same for each fest.

The results are shown below. )
Number of drops of bromine water reacted
Cooking oil
Test 1 Test2 Test3

v 12 13 15

w 28 . 18 28

X 18 19 18

Y 4 5 3

Z 15 14 16

(a) What is meant by the term ‘pofyunsaturated?

e e e — 1
{b) What type of reaction has occurred between polyunsaturated fats and bromine water?
———n i
{c}) Destribe how bromine water is used to obtain the results in the table.
e . (3]
{d) Which one of the resulls in the table should be tested again? Explain your answer,
— 2

GESS 4EX Chemistry 5073/02 Prelim 2 2045 OHH




158 ’

16

(e) The cooking oft V is claimed to have more polyunsaturated fats than other cooking
oils.

Do you agree with the claim? Explain your answer.

. — e s e t— —

- 3]

[Total: 10]

wen

Ll

4"

ENDOFPAPER © . -
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‘The Periodic Table of the Elements

2l

Group
! | m | il v 1Y VI [ vt 0
1 4
H He
Hydrogsn Holun
1 2
7 2 1 12 14 18 18 20
Li Be B c N Q F Ne
[NIHEY Berylllum Borea Canten Mitrogen Oxyfian Fruing Nean
3 4 ] -] 7 ' ] 10
23 24 ar 28 N 32 368 40
Na Mg Al 1] P 8 Gt Ar
Scdiim | Mognetun Alymbatum Siicon | Phosphotut Bullur Chionog Arglan
1% 12 13 14 15 16 17 48
39 40 45 48 61 52 55 56 89 59 64 &5 70 73 75 Fi) 80 94
K Ca Sc Ti v Cr Mn Fe Co N Cu Zn Ga Ge As' Se Br Kr
Poiastlym |  Colgium Segndivm | Thankem | Venodm { Clromum | Mangansso lron Cobat Nigket Cappat Zno Gallutl | Germantum | Atsonie? Solenlyth Bwormng Knmton
19 20 21 22 23 24 28 26 27 28 28 30 31 32 33 34 a5 36
85 88 1] 91 3 08 "M 103 108 108 142 115 119 122 128 127 181
Rh Sr Y b § Nb Mo Te Ru Rh Pd Aq G In Sn sb Te l Xe
Rubtidium | Strealivn Yilun Zicorlum [ Woblum  |Mofybdenwing Taechnstum | Ruhenlvm | Rhodlen { Paliediom Slivar Cudmium Iostum Tin Anlimony | Tohuwum foding Konon
7 as 39 40 44 42 A3 44 46 46 A7 48 40 144 81 82 52 )
133 137 13& 178 181 fa4 188 180 62 165 197 201 204 207 200
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg T Pb Bi Po At Rn
[ B Lant Hahuwn Tentatum | -Tungslan { Ahenhm Qamim tocduin Piatpum God Masoury Thatttum Lead Slsmuth Poloalum Aslatine Radon
66 ~ |56 57 Tz ke T4 75 76 77 78 70 80 81 82 83 B84 85 86
226 27
Fr Ra Ao
Feancum Racium atlicium
B7 86 &9 +
*68.71 Lenthanold serisa
190-102 Actinpld seties
140 141 144 150 152 167 i58 162 1656 16?; 169 173 178
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Ery Tm Yh Lu
Cadom  {Prewnodymient Noodymilvm | Pronetiium | S Evrepl Qedolinlum | Tatiem | Dysprostumd  Hofavum Erblum Thullum yirbhum | Lutotium
58 59 60 81 62 83 64 €6 86 67 68 o L 70 Al
2 a = rateliva atomic mase 232 235
% i olom! ol Th Pa u Np Fu Am Cm Bk Ct Es Fm Md No Lr
Key x olamlo gymb Thoduym  |Pretastnlum| Urmurs | Nepluntum | Ploiontien | Amelolum | Curlume Barigium | Colliomium § Einstalnum | Formiunt  [Mundatovium]  NoloTum Lawmr\lcmrn
b b= profon {slomta} aumbar | gp o1 82 03 4 85 88 97 28 09 100 101 102 103

Tha voluma of ona mola of any gas is 24 dm? = room lemperature and prassure (r.Lp.)

651
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5073 Chemistry Prelim 2 2018 Mark Schema

Paper2
Qo Answer Maris | Remarks -

Ala He [Accept name of the element] 1

b C [Accopt name of the element] 1

c SandN [Accept name of the element] 1 Ignore O foxygen
d [Accept name of the element, molecular 1

FICHBr{OIN
- - forrrula)

F [Accept namea of the element, molecular formula]

Rejest spelling emor

proten number

f Any one of the noblagases e 9 Ne [Accept name of the 1 Many students do not
element] understand the
meaning of ‘element
has only ons oxidation
- | state’

g [*¥ [Accept name of the element] 1

AZa { Hydrogen and Helum [1 mask each] 2 | Some students have
Atoms A AND B have 1 proton while afom € has 2 protons, 1 | difficulty understanding

the context and apply
their atomic structure
I knowledge to it

b Isolopas 1 | Students thought it's fo
name the elemeant
rather than refemring fo
the particles which ere
atoms.

c Atem € has 2 protons and 1 nsutron while atom A has only 1 1 | Many students did not
proton T - think of negligible mass
The mass of electrong is neqligible f efectrons are foa light to of electrons which
coninbute significantly to the mass of an atom 1 shows they could not

interpret the context
glven.

Aza | Oxides of nibogen 1 | Meny thought CO and
‘The fsmperatura Is low and hence pitrogen and oxygen In 1 unbumt hydrocarbons
the alr ara fess [kelv/iunlikely to ¢ gmbtne[@ag and form which are not accepted
oxides of nitrogen bacause these would

miom likely 1o be
produced rather less.
bt Gold is a batter catatyst than other metals in speeding up the 1 | Students need fo
reactionfoxidation in the catafytic converter understand tha
meaning of improve
efiiclancy of axidation
which implies that
there are catalysis In
the catalytic converter
glready but am mcne
efficient with gold

bil No, catalyst { gold remalns chemically ugcuaggegl I not 1 L
used up at the end of the reaction.

Ada |+ FElements are arranged in order of increasing atomic




Gl-Be
Bo-B

Y I

Stmilanty

+ Some elements such as F and € with the sama number
of valencefouter electrons are grouped together

[Accept: acomect link bafween any fwo pamed elements
and samo group/column)]
Differencas:

+ Metals and non-melals are in the same period ! row In

Newland's Perlodic Table but metals are placed in separate

- “groups such as Transiton Metals from non-mefals nthe .
Modem Perlodic Table

« Elements with tha same number of valencs electrons such
as F and Cl are aranged In horizontal rows In Newland's
Perlodic Table instead of vertical columns In the Modemn
FPerlodic Table

+ No nobla gases / only group | to VIl elements and transition
metais

ASa | Tomanufacture ammonia [Accept use in Haber Procass] Industrial s defined as
large scale as well as
Accept: conversion of vegetabls clis to margarine comman In dally [ife.
3 Hence fue! call is not
accepled
b X. activation energy / minimum enengy to start the reaction
Y enthalpy change / energy change
[ [No marks for responss te agreo / palially agree / partlally Soms students still
disagree / disagree with the stalemeni] confuse with direction
of energy change for
From the diagram, energy of the reactants are Jower than bond breaking and
enerqy of the products / eneray of products are higher than bond forming
enerqy of the reactants f ensimy change Is positive
Therefore reaction Is endothermic,
Less enerqy aivan out for bond forming than enerqy taken
n for bond hreaking / More ensray taken In for bond
reaking & e lval O d
A6al | I/ [odide lon / adldifled potassium lodide / acldifled K] Many tend to explain a
veducing agent as ona
H;0; Is reduced as the oxidation number of O Tn H,0; that exidises itself
decreases from—1 In H;0,t0-21n H,0 rather than cne that
reduces others
OR
Hz0; Is reducad as §t 19s6s oxyaen and form H;0
all Solution turned (from coloutiess to) brown
bi Record tha time taken at the nstant when the solufion just Many slmply descnbed
turned b rolyuvt 1 for a cross to be ohscured ma taken for complete
reaction withaut
dascnblng how ona
could see reaction is
really complete

1g1
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Ity

bl

= same femperature
« aqueous hydrogen peroxide / Hy0z has fo be in excess /

same number of moles

bill

From experiment 1, 2 and 4, as the concentration of
potassium lodide increases, the speed of reaction
Incrpases

From experiment 1, 3and §, as tha concentration of suifurlc
acld Increases, the speed of reactlon remalns constant {the

speed of reaction is not affected by (concentrafion of}
sulfuric acld

-~

Many did not use the
information by ating
the expenments that
enabla them to make
the conclusion for the
impact of each
solution

ATa

The melting point, of sulfur chiorida is below / lower than
rogm tempetature AND bolling point Is abave [ higher than
room temperature.

Stronflum has 2 valence alectrons and henca loses two
vatence efectrons to chlorns.

Bulfur hag 6 valence electrons and henge shares two
vatence electrons with chiorine

(1] mark awarded ff students onfy mention stronfium loses 2
elactrons and sulfur shares/gains 2 elecirens

Rydrochleric acd

Liquid/maiten stroptium chioride i3 an 1onic compound which
has a giant [onte crvstal lattice that has been broken down [
electrostatic atfraction Is overcome ang hencs there are {1
Into mobile tonsa [1].

Liquid sulfur chioride has a sfmple metecular structirs [1)
consists of oaly motecutes [1]

ABa

1. Nylon has only fwo monomers but protein has 3
monomess [ at least 3 monomers / many monomers

2, In mylon, ons monomer has two COOH and the other
monomer has two NH, but in proteln, each monomer has
one COOH and ope NH,

OR
In nylon, one monomer is a dicarboxylic acld and the

otheris a dlamine but In proteln, all
monomers are amino agids

bl

Nylon repeating unit

-
__C_///_C__T_ __,i,_

H H

162




bii Proteln monomers - Any two of the following Many drew the
' monomers with
eliminated atoms
s B anchon 77 e L
H O H O
g
H O
Esa Oxygen is peeded to react with [ oxidised cacbon to reduce Students needto be
carbon content and produce low-carbon steel. taught how to read in
between the lines of
(To produce tltantum), anon Is used to creata an unteactive / the question. In this
Ipert atmosphere case, thereare 3
as any oxygen would re alr would oxld(se questions «
megnesiym { titenlum. explain whyuse Oz In
low C steel,
axplain why use argon
InTI,
explain why cannot use
Qi
b The presence of Impurifies such as sificon dioxide / sand Many did not refer to
fower the meliing polnt of iron{lll} exida and hence lron(ill} the context and ate the
oxide could melt at lower temperatures impuritles..
Accept: Impuritles such as silicon and phosphaorus
OR  The ensrgy reteased from the combustion of -
carbonlcoke resufts In more heat / higher temperatuya n the
blast furnace for the Iron(lll) oxida to melt.
[ To react with acidlc Impuritles such as slifeon dioxide and Many did notdescnbe
remove them as molfen slag addicwhich hastobe
emphasized as Ca0
c¢an only remove stch
Impunties and not any
other types
d There are morg stages to manufactura titanlum less efficlent/ Students must pick out
more energy are needad the relevant data that
best support why Tiis
In one day, blast fumace could produce (24 % 20000 =) more expensive
480000 tonnes of metal while the geactors could only producs
1 tonne of metal and henca the rate of production s slower.
{student must extract the data on the quantities of metal
producsd to support the production rate ls slower]
Blast fumnaca uses cokelcarbon which Is abundant and
cheaper thap magnesium / Magnestum used In reactoris
meore expensive than cokefcarbon because it Is extracted by
elactrolysls
e To remove soluble magnestum chlorde from fitantm
f Titanium is below magnesium AND above zinc in the Many students cannot
reactivity senes see why Tl must be
Maanesium could disglace titanlum from titanium{IV) Fe




chioride and hence magnestim 1S mere reactva than titanium

Titanlum dioxide cannot be raduced by coks but von(li
oxide can be reduced by coke.

Therefore, titanium is mare reactiva as st forms more stable
compound than ror.

B70 | Bothlydrogen tons /0 AND sodium ions [ Na_ In sodium
chlorids solution are attracted /ynigrate to the neqative
electrode [ are in the solution.
Hydrogen fons { H* are mora preferentially discharged [
_ -| reduced than sodium fons / Na® and hence hydrogengas Is
produced at the negative electrods. ™
b At anoda / posiive electrode 2CI{aq) — CL{g) + 2¢~ This guestion cannot
ba Just merely proving
The volume gas A ls tha same as the volume of hydroge why the gas s not
The concentratlon of ghloride jons f CI 1s higher then oxygen because based
Dydroxida lons  OH on the context given,
Therefore chtoride lons { CI” are discharded / oxidise %’;‘?‘@T‘n‘?ﬁ‘g:s
nstead of hydroxide lons / O at the anode nstead of Just proving
ILis not
c Gas A would furn mojst blue litmus red and then hleach it Reject the whole
bleach moist red jittnuis paper answer f thetest and
And hence It Is chlorine. observation are wrong
as this would contradict
wath the identity of the
' as
Either
Btal | Acldified aqueous potassium dichromate(Vl) { potassium
manganate(Vil
all Add acidified aqueous potassium dichromatefVi} { potassium This question is meant
manganate(\Vil} dropwise / drop by drop $o propanol, o tost student’s’
procedural knawledge
If potassium dichromate(VT) tuin from orangs fo green / rather than content
otassiod managrate(Vil) turp from purple to cofotrless knowledge Many
‘with every drop, reaction Ts not compiete, stodants explalned
instead of describing
It potasstum dichromate(Yl) remalns orange { potasshinm the steps taken o
mapaanate(VID rematns purple f not decolourised, reaction obtaln results which
1s complete, showlack of
understanding In
question stem
b proparioic acid
c Butanal
R0

-GGG
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d Compound 1 and 2 ara lsamers
Thay hava the same molecular formula 7 same type and
number of each atom and hence relafive molecular mass is
the same. )
However, their functionat groups are not the same and hence
thay do pot come from the samie homologous serles
OR | Apolvmer /f macromolecule with many €=G { carthon-carbon
B11a_| double {covalent) honds
b Addilion
Reject: Addition polymerisation
< Add bromlne (wafer) dropwise / drop by drop tg the fats
Count the number of drops
Until bromine (water) remaln reddish brown,
d Test 2 for it W both need to be correct TAllow Ws, 18] Reject answer that
says Wonly asit
Result Is not conslstent with test 4 and 3/ Is anomalous Imiplies all threotests
of W have to be tested
[Reject: does not fit paftern/irend) again instead of one
test
[ No [No markes] Many students simply
concluded V does not
The greater the number of drops of bromina (water) used, have more
pelyunsaturated fats

fthe more polyunsaiuratad { unsaturated fats in tha cooldng
oil.

W and X have more polytmsaturated { unsatursted fats than
Vv

[Accept W has the most unsaturated fats]
[fgnare Z has more unsaturated fats]

V has much more polvunsaturated / unsaturated fats than Y
only

than other cooking olls
which Is rejected as it
Implies that V has less
polyunsaturated fats
thanY

cal





