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A boltla of sold magnesivm oxide has been contaminated with sodium chlornde crystals
How can a pure sample of magnesium oxide be ohtained from this mcxlure?
A Add acd to the nuxture, filter then evaporale the filtrate

B Add acd fo the mixture, filter (hen collect the residue

G Add water to the mixiure, Mliter then evapcrate the filtrate

D Add water to tha mixture, flter then collect the res'due

- - -

Solid ammonlum chlonde decamposes en heating according to the following equation
MNH.CI {s) = NH; (@) + HCI {g)

@—d&mp red iimus paper

sohd ammonium chlonde

heat
Which change would oceur io the damp rad Iitmus paper in the experiment above?

A liremalns red

B Itums blue and is then bleached
C It tums blue and remains blue

D Ittums blue and then tums red

Which ion has the least number of occupled shells?

A Ca B N
c u D Cr

Which particles are responsible for conduchng eleciricity in melals and for conducting
electricily in molten foalc compounds?

This auestlon paper cansists bf 14 pringéd pages

Matals Molten 1onic compounds
A electrons electrons
B electrons pasitive lons and negalve fons
c positive lons electrons
D positive 1ons and slectrons posilive wns and negalive 1ons -
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The models and formulae for some molecules are shown below

" A e

Witlch of the following Is tha correct model for a molecule of the compound formed between

Y and Z?
N ’“%' O/‘(o\a o;q'\,
A B Cc D

The electnical properies of four substances W, X, Y and Z are shown below

Substance Electrical Property

w Conducts electricity only in aquaous state

Conducts electncity when molten and n solid stale

Conducts electncity when molfen and n aqueous stale

X
. Y
z

Does not conduct elecincity under any conditions

10

11

What could these four substances ba?

w X Y rd
A CaCh HCt P Pb
B HCY Pb CaCh P
c R CaCiy HCt CaCl
D Pb P Pb HC{
et

Which sofid does not contaln cavalent bonds?

A Godd

B Graphite

Cc Ice

D Sifcon diexide

v

Which substance contains the greatast number of moleculss n 1 g7

A 0Oy B
Cc co D

NO
S0.

12

4

Which ona of the following has a mass equa! to Lhe mass of one mole of H07

Cne molecule of water
24 dm® of water
Two malaes of H; and one mele of O,

g 0w

Cna mola of steam

20 cen™ of oxygen feacts with 20 or® of carbon monosxide to form carbon dioxide  What s
the volume of lhe gases remaning at the end of the reaction? All volume are measured al

room temperature and pressure -
Oxygen { cm® Carbon monoxide / cm® Carbon dioxide f cm®
A 10 a 20
B 10 10 20
c 20
D 0 0 40

Twa aqueous solutions X and Y are mixed together Which of the following pairs weuld not
giva a white precipitate?

x Y
A Lead{ll) mtrate Sodwum sulfate
B Zine nitrata Sodlum carbonate
c Silver nilrate Sedium chlonda
D Magnesium nitrate Sodwm sulfate

Which one of the opilans below shows the bast methods usad to prepare the following
salts?

Adding excess
Titration Preclpitation carbonata reactants with
acid
A polassium elhancate sitver chlonde zine suifate
B ammonium nitrata barlum sulfate sodium chlonde
c banum carbonate calcium sulfale magnesium chlonde
D copper{ll} sulfate ammonium chloride Iron{ll) nitrate
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14
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Part of the Peniodic Table is shown below
The letters are not the symbols of the elements

Which slatement about the elements 15 correct?

A Vis moreraastivo than X

X has a lower molting palnt than V.
¥ is In 1he same Group as X

Z1s more reactive than W

o oOom

The main reasan farmers do not add calowr hydroxide and ammonium nitrate fertilizer to
the soit at tha same time s because

A the soll would become too alkaline

B the soll would beceme too acldic

¢ calcium hydroxide pre\:ents the absorption of ferdlizer

D the ferilizer would lose nltrogen in the form of ammenla gas

The diagram shows two sets of reactions used to prepare lead(ll) sulfate from lead(ll)
carbonate

Lead(ll) Add nltnic acid
carbonseta

#  Lead{l) nilrate

Add agueous
sotium sulfate

Lead(ll] sulfate

Wwinich af the follovang 1s net a step In the praparation of lead{ll) sulfate from lead{ll}
carbonate shown In the dagram?

Add lead(I) carbonate until no more gas Js produced
Filter off unreacted lead(|l} carbonate

Evaporala the fillrate untl lead{l)) nitrals ¢rystallises
Collest lead{ll} sulfate by fitiration

Lo IS T =< I =
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17

18

19

20

8

Germanium(lV) oxide [s an amphotenc oxide Which substance A B, Cor D in the
following table could be germanium{IV) oxide?

reacton wilh reaction with reaction with
dilute hydrochlerle acid water sodium hydroxide
A dissolves insoluble dissolves
B dissolves insoluble Insoluble
c insoluble dissalves nselubla
D nsoluble insgluble dissoives

In an accident al a factory, some hydrochlonic acid was spilf on the floor
Which substance, when added 1n excess would neutralise the acid without leaving
an alkalne soluton?

A Calcium carbonata B Sodium hydroxide

C Aqueols ammenia v} Magnesium chloride

Which of the followng salis glives only a low yield when it s made by reacting a metal cxide
with dilule sulfuric acid? .

A Calciuim suilata B
c Copper(ll) sulfate b

Iran(ll) sulfale
Zinc sulfate

The following seguence shows the steps In the conversion of calclum phosphata,
Cag{P 04, to phospharus acid, HiPCy

CaxPCdz = Py = PyQs = HiPFO;
The respeclve oxdation numbers of phosphorus in the above sequence arc

A +5, 0, 43, +3
8 +5, 0, +5, +5
] +2, 4, +d, +1
2] +1, +d, +3, +1

Sulfur dioxade reacts with aqueous bromine according to the following equakon
80,{g) + Brz{aq) + 2H20(l) -» H:50.(a0) + 2HBr(zq)
Which element has been oxidised?

A broming B oxygen
Cc hydrogen D sulfur
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Stainfess steel s an alloy made up of ron with other elements such as nickel and
chromum The diagram below represents the particles in a certaln grade of slainless steel,

lron

Chromium

Which of the following shows the composition (of the number of parficles) of the stainless
stee] as shown in the diagram?

Iron (%) Mickel (%) Chromum (%}
A 68 18 14
8 72 20 8
c 78 12 10
D 80 15 5

When gas Z 15 passed over heated copper{ll) oxide, the products are copper and staam
only Whatis gas Z?

A Ammonia ] Hydrogen
c Carbon monoxide D Mathane

Cuapper(ll) carbonate, calcium carbonale and zinc carhonate decompose when heated The
temperature at which decomposition takes place depends upon the positon of the metaln
the reaclwnty series

What !s Ihe commect order for their decomposition?

-—

Highest temperature » Lowest temperature
A Copper{ll) carbonate Zinc carbanate Calcium carbonate
B Calclum carbonate Zinc carbonale Copper(ll) carbonate
[ Calcium carbonate Copperill) carbonata Zine carbonals
D Zine carbonate Calelum carbonate Coppe{ll) carbonate

What 15 the effect of a catalysl an the activation energy and enthalpy change of a reaction?

Activatlon energy | Enthalpy change

A Decreases Decreases
B Na change Decreases
c Decreases No change
D Decreases Increases

25

26

A student set up three different efectrochemical cells each contaimng two of the metals, W,
Y and Z, immersed in an electiolyte The table below shows the vollage and the posilive 7
terminat of each electrochenucal cell

Elettrochemlical Cell Metals Used Voltage /V | Posltive Terminat
1 Zand ¥ +160 Y
2 Wand¥Y +1 10 w
3 s WandZ +270 w==-

‘Which is the order of decreasing redusing power of the metals W, ¥ and Z7

A Y>W>Z B Y>Z>W
c Z>Y>W D W>2Z>Y

In the Haber process, the synthes:s of ammanla from hydrogen and nitrogen is a reversible
reaction The enemy profile of the reection with or without a catalyst is shown below

A '

......... e

E,

Energy

E;

Nz {g) + 3 Ha (g}

2 NH, (g)

Progress of reaction

Which of the fallowing statements [s correct when describing the energy changes involved
In the reaction?

a

A The forward catalysed reaction 1s endothermic

B (E:- E3)isthe enthalpy change of the forward reaction

€ Eastha acfivalion energy for the backward catalysed reaction
D  E;isthe enthalpy change of the backward catalysed reaction
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2 The reaction between marble chips and 200 cm® of 0 2 molfdm” hydrochlonc acid {in 29 Astudent electrolysed a solubon using carbon electrodes Two gases were collected as
excess) was studied by collecting the carbon dicxide gas released in a burette The . shown .
results are shown [n the graph befow

Total volume of
carbon dioxide
(cm®)
LTI SRR SV prdce i ~
-7 5 - - 2= .
- A
§
. 3
4
L - IE‘I
N ;
T T Ty 1 T T T—*
1 z 3 4 6 B 7
Time {min} DC power supply

How would the result change if the expenment is repeated by using same mass of marbfe Which electrotyte was used?

chips and 200 em? of 0 4 molfdm® hydrochlone acid?

A Drlute sulfunc acid B Concentrated hydraochlone aard
Maximnum volume of CQ,; collected Time at which the maximum volume Is c Copper(ll) sulfate D Cencenirated potassium jodide
{cm’) first reached {min)
A v More than § minutes
B v Less than 5 minutes ¥ A 80 ern® sample of alr Is trapped in a gas syringe The air is slowly passed over haated
zinc Ina tube until there is no further change in the volume of arr
c 2V More than 5 minutes R
D 2y Less than 5 minutes Z‘:n? i =

28 Whaich of 1he following electrotyfes will incredse in pH when electrolysed using platinum
alectrodes?

Heat-‘
What is the final volume of air 1n the gas syringe?
A Agueous copper(ll) sulfate

Concentraled sodium chlorids sciution A 40cm’ B &0cm®

B

3
C  Aqueous calcium nitrate solulion c 4Bcm D 72 em’
[v]

Dilute nitnc acid
a1 Which of foliowing reactions does not accur in a blast fumace n the extraction of won?

A CaO+CO;— CaCQ,
- B CaD + 5I0; —+ CaSi0,
C C0;+0C—2C0
D Feg0;+3C0 — 2Fe + 3C0,

Anglo-Chingze Schaol (Independant) Freliminary Exam 2015 ¥4 Express [Tum Over Anglo-Chinesa Schop! (indepandent) Pralminary Exam 2015 ¥4 Express [Turn Over
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32 Which pischart represents the composition of a galvanised steel roof?

A carbon 8 carbon

_V | >

zine

carbon p zine

V [

carboh

Useful fractions are ablained by the frachonal distllaten of petroleum. Which fraction Is

4 33
¥ malched by ite use?
fraction usa
A bllumen re for making roads
8 lubricating aills aircrafl fuel
. c parafiin (kerosene) fuel in cars
4;':’.:% ' D ™ petrol [gasclene) for making waxas and pohshes

34  Which of tha following Is a product formed when athena Is passed through bromine water?

-

¥ I‘* "Ei’ra*
r -;:H:"Ja-,:’.

a5

of marganne is shown below

12

vegetable olls + hydrogen gas — marganne

Which of the following options correctly ists the nature of vegetable oils, the type of reaction

Hydregen gas is used In the production of marganne The word equation for the produchon

occurting and the calahyst used?
Nature of vegetable ofl Type of reaction Catalyst used
- JA saturaled compound substifution reaction ron
B unsalurated compound addilon reaction nickel
c saturated compound addillon reaction iron
D unsalurated compound substitution reaction nickel

36  Acompound X has all of the following properbes

» ltisaliquld al room lemperature and atmospheric pressure
+ |tdissolves In water.
» ltdecolourises actdified polassium manganale(\il)

What could X be?
A elhang B athanelc ecid
[ elhano! D ethiene

37 Study tha reaction schama below

1 I 1k
CyHzz =3 CoHy =——3» CHsOH — CgHy204
Whal are reactions ), §f and i1i? -

Reaction | Reaction If Reaction Nl
A Fractional distliation Addilion reaction Estenficalion
B Cracking Addilion reaction Fermenlation
C | Frachonal distifaton | Substitulion reaction |  Additon reaction
D Gracking Addition reactien Oxdalian
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]
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38  Which of the following statements [s comect? 0*:\:"5 35?.,335.,5%@&33 '&'g
- . o ) @ o o
A Complete combustion of poly{chloroethene} produces carbon dioxida and water onty N
B Inthe polymensation of 100 g of chioroethene, 100 g of paly(chioraethena) fs formed = & ‘“ﬁa #Gﬁh Sﬁﬁm & Hﬁa f ¢§
C  Inthe polymerisation of chlorosthene to form poly{chioreathens}, thera is no change ] =
in the density = 120E gwangtxi Iﬁ,ﬂg e
D Both poly{chiorosthene) and chloroethena decolourse aquecus bromine rapidiy. = = - 3 #
- - - - ?_ w ka] —
- " - L zgpln o] < ia'agw e
39  The following monomer undergoes tondensation polymensation to produce a polymer a ' L 5 lmod oo e o
H—o—{F ¢ : ‘-Og «wgzr-a g:m-‘ig o,
Threa jepeat units of this polymer ara shown below P lf =WEJ& 04 Eai_ ?.Eig e
-0 -0 J o[ =
= mo g o5t 333 el
What by-product {s formed each time a monomer is added to the polymer? & 8 b
w
A Chlonne B8 Water 2 &6 Gwlg 2} [Bad
o) -
c H en D en chlonde >
o3| 8 i9 |
Aa (o
40 Kelvar is a naw product which Is a pélyamide (aramid) iis structure is ﬂ 2 ‘Si 85 a ¥a i
'ﬁ" ff» o o
OO .. Il AT
. ]
e ssg 1] 2]
Which two molecules could be condensed to fosm Kelvar? E 0 ]
=
A . 487 IB & _egl?; =
HINZ SN B HONCHE Ty-aR0H 8%
[ . = 5 £ ;
B a0l and HO05Z Sy >} e2i. B
C 3 5 . - o
L % 2F ™~
B e e O i oa], o

D favoie £ s BNes-¢ o 2]

Ao
ez
L1

1 =*nfatvg alomic mass
¥ = atamic aymbal
b = prolon {atamic) rumber

X

*58-71 Lanthanold sodes
190-103 Aclinaid eades

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

A1 The graph below shows the heating curve for a pure compound at room temperature and
pressure., j
I
120 : B
o ]
- 2 S0 ; 8 |
m “d
o 60 :
g " ;
= P o
30
S
Time (minutes)
a  Explain why this compound is not water. ’ ['2]
b  Draw the arrangement of particles in the compound at point A and B, 2]
Point A Point B
¢ State the type of bonding presént In this compound and e)‘tplain in terms of its
structure why the melting point and boiling point are below 120°C. [3]
[Total : 7}

— ] Need a home tutor? Visit smiletutor
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A2 Equal masses of magnesium carbonate were added into three beakers P, Qand R as
shown below I

Beaker P Beaker @ Beaker R

100 cm® of 2 moldm® 100 em® of 2 molidm® 100 cm® of 2 mol/dm®
dilute hydrochloric dilute sulfuric acid ethanaic acid
acid

After some time all the magnesium carbonate in the three beakers was reacted
completely leaving behind colourless solutions.

a Wnte a chemical equation for the reaction between magnesium carbonate and

ethanoie acid, CH,COOH. 1)
=
b 200 cm® of gas was collected from beaker P when it 1s connected to a gas syringe.
Would the gas coliected from each of the other 2 beakers be more than, egual to,
or less than 200 cm® whéri they are connected to gas syringes? 2
i Volume of gas from beaker (i 1
_ ii  Volume of gas from beaker R
% ¢ 1 Arrange the rates of reaction in ascending order for the reactions in beakers P,
Qand R. {1}
i Explain the differences in the rates of reaction in the three reactions. {3)
[Total : 7]

Need a home tutor? Visit smileyytorég
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A3 Inthe combustion engine, nitrogen and oxygen reacts to form nitrogen monoxide as
shown in the equation below: I

Nz (@) + O2(g) —»2NO({g) AH=+181kJ

a  Calculate the energy change when 6 dm® of NO is produced at room temperature
and pressure. [2]

b  Complete the energy profile diagram below and Jabel élearly the products,
activatton energy and the enthalpy change. (2]

A

Energy

Nz (g} + O (g)

L

Progress of reaction

¢  Explamn in terms of bond breaking and bond formtng whether the reaci:on is
exothermic or endothermic. ) [2]

d  State the source of nitrogen for the above reaction? 1]

e  Nitrogen monoxide can be removed i the catalytic converters installed in cars.

Wirite an equation for the reaction of nitrogen monoxide and carbon monoxide in the
catalytic converters 1

f  Inaddition fo mtrogen monoxide, nitrogen dioxide 1s also produced in the

combustion engines. Which of these iwo gases is directly responsible for acid rain?
Explain your reasoning. [2]

. [Total : 107
Need a home tutor? Visit smiletutgr.sg

-
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A4 [n an experiment, chlorine gas was bubbled into aqueous iron(ll) sulfate solution to form
solution X This 15 followed by adding aqueous sodium hydroxide and a reddish brown. .
precipitate Y is produced

The reactions are summarized in the reaction schetne below.

FeS04 (ag) Ch () > Solution X
NaCH (aq)
- - " P Y -
Reddish-brown
pptY i
a i Name the precipitate Y. {1}
i Write the ionic equatton with state symbols for the precipitation of Y. 12]

b Solution X Is thought to contain chloride ions. Describe the qualitative analysis test
to show chloride 10n is present. 2]

¢ The reaction between iron(ll) sulfate and chlorine is a redox reaction. Explain thrs |
in terms of eleciron {ransfer. 2]

[Total : 7]

NMeed a haome tutor? Visit smilgtutqr.sg
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A5 A student carried out a series of electrolysis experiments using aqueous copper(!l)
suifate as shown in the diagram below,

ammeter to measure current

copper electrode copper electrode

aqueous copper(ll) sulfate

He used the same concentration of aqueous copper(li} sulfate each time, but changed
the current that passed through the salution. He consistently performed each electrolysis
for 10 minutes.

The student weighed the negatwe electrode before and after each experiment and
worked out the mass of copper deposited.

The table shows the resulis of his experiments.

experiment | time/mins current/ A | mass of copper deposited/ g
A 10 10 0.21
B 10 20 0 40
l C 10 3.0 T 0.58
h b | 10 4.0 081
E 10 6.0 1.22
a  Plot a graph of mass of copper deposited against cutrent M
Mass of copper
deposited /g

12

oam Lo, 3¢ iy

10

o

08

a
=t
.
L)
o
»
-1
E
K]
[
£
=
=
K
x
»
L 3
=
=
=

]

0.6

T R AR

0.4

02

]

o
L
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b  Describe the relationship between the mass of the copper deposited and current as
shown by your graph in {a). ]

¢ The student carried out anocther experiment by passing a current of 5.0 A through
the solution of copper(ll) sulfate for 5 minutes.

Use the graph from {a) and the information above, predict the mass of copper that
would form In the experifent” [1 -

d  Withreference fo the abdve electrolysis, suggest the modifieations made to the
copper electrodes in the industnal purification of impure copper. {1

e  The student camned out another electrolysis experiment using aqueous silver nitrate
and silver electrodes. His results are shown in the table below.

mass of silver
electrolyte time / mins | current] A deposited ] g
aqueous silver nitrate | 10 40 27

i  Wirite a half equation with state symbols for the teaction that otcurs at the
negative and positive electrodes respectively, [2]

ii  Calculate the number of moles of copper and the number of moles of silver that
- were formed when a current of 4.0 A was used for 10 rinutes. [2

iii Compare and comment on the difference between the numbér of moles of
copper formed and the number of moles of silver formed when the same
experimental conditions are used. Suggest an expianatlon to account for the
difference. 2]

[Total - 10]

Need a home tutor? Visit smiletutor.sqg

—
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A6  The table below shows a homologous series of organic compounds called ether.

Name Number of Structural formula Boiling
carbon atoms point’°C
'Y
Dimethyl ether 2 H—(I:—O—?—H -230
H H
- ==’ o Ii‘ Il-I - -
Ethylmethyl ether 3 H—CI:—(IJ—O—?—H 7.0
- H H H
oy
Diethyl ether 4 H—(I.‘.—(l?.~0—(l:—(]:—l-l 344
H H H H
a  Suggest two evidences from the structural formulae to show the organic
compounds belong fo the same homologous series [2]

b  What is the molecular formiula of the ether molecule that contains 5 carbon atoms.

11

c 1 Define isomers

1l

ii Draw the full structural formula of the alcohol which is an isomer of dimethyl

ether.

(1]

ili  Describe a suitable chemical reaction to differentiate between the alcohol and

dimethyl ether.

[2]

iv  The alcohol in part {ii} reacts with butanoic acid under suitable conditions to
form a sweet smelling substance. Name and draw the full structural fonmuta of

this sweet smelling compound.

2]

{Total : 9]
Need a home tutor? Visit smiletuto
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Section B
Answer all three questions from this section .
The last question s in the form EITHER / OR and only one alternative should be attempted

Tie any extra sheets used loosely to this booklet.

Metal X is found In Group Il of the Periodic Table. A student placed 8.50 g of metal Xinto a

B7
flask contamning 80 cm® of 1.60 mol/dm® HC! The volume of hydrogen gas was measured
at regular intervals at 25°C The expenment was repeated using 0.50 g of metal X and 50

cm® of 2.00 mol/dm® HCL.

Expenment Mass of Metal X Volume and concentration of HC!/
1 050g 80 em®, 1.00 mol/dm®
2 0.50 g 50 e, 2.00 mol/dm®

The results obtained are shown on the following graphs

- Volume of H; 4
----------- 4

fem®
300 ] "'I -3-- = -
. /2
3 Graph 1 : Result from Experiment 1
Graph 2 : Result from Experiment 2

»Time/s

In Expenment 1, which reagent is in excess, metal X or HCI? Explain your answer.{2]

a
b Calculate the relative atomic mass of metal X 13)
c Experiment 2 was repeated and an additional 0.1 g of coppér was added duning the
reaction. The fesult is shown in graph 3. State and explain how copper affects the
(2

results 6btained iri this reaction.

d  Experiment 2 was carned out again but this time an additional 0.1 g of zinc was added
during the reaction. The resulf is shown in graph 4. Explain the result. - _ 23
{Total : 9]

Need a home tutor? Visit grafgtgiisg
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B8  Polyacrylamide abbreviated as PAM is a polymer formed from acrylamide monomer.

"H H O H
|1

H—C=C—C—N—H
acrylamide, monomer
it can be synthesized as a simple linear-chain structure or cross-linked. .A polymer is

called a linear polymer (Figure 1} because it consists of a long string of carbon-carbon
bonds

Figure 1 T}O‘O’OOO"O'O‘OOO-OOO\

O Repeat unit of acrylamide

The cross-linked polymer (Figure 2) uses a cross-linking monomer to criss-cross with
the long chain polymers. Each cress-linking monomer has two carbon-carbon double
bonds that enables it to do so. - -

H
I

H -
- o= ¢ MO et

cross-linking monomer

Repeat units of
cross-linking
monomer

The polymers are used in the manufacturé of soft contact lenses. More recently, it is used
in aesthetic facial plastic surgery as filler placed beneath the skin.

hitp ffen wikipedia orgfvikl/Polyacrylamida
htiptfen wikipedia.org/wikiN, N%2T-Methylenebisatrylamide
httpAichemed.chem purdue.edu/genchemtoprcraview/bp/Ipolymerderms hitm!
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Is the monomer acrylamide saturated or unsaturated? Explain with reference to its
structure -2} -

Using the structural formula of the monomer given,
I draw the structure of the linear polyacrylamide. Your answer must show at least
two repeat units. 2}

if - draw the structure of a segmentotthe eross-linked polymer. Your answer should
mnclude four acrylamide monomers and one cross-linking monomer, An outline
of the required segment is shown below. 2]

Repeat unit of
cross-inking monomer

Repeat from acrylamide

Suggest which polymer, linear or cross-linked would more likefy be
(i) afluid and
{ii) a solid.

Hence, suggest which is used to manufatture contact lenses and which is used as filler
in aesthetic facial surgery? 2]

In an addition reaction, 77 g of cross-linking monomer is reacted with excess iodine
molecules,

Calculate the number 6f moles and the mass of iodine molecules required for complete
addition reaction.
(relative molecular mass of the cross-linking monomer = 154) . [3]

[Total : 11]

19
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EITHER

B9

In the experiment to find how three gases, ammonia, carbon monoxide and sulfur dicxide,
affect the rate at which metals corrode, strips of four different metals were left in contact
with each gas in moist air.

After two weeks, the appearance of each metal strips was recorded as shown in the table

below.
= otar Moist air polluted with i
Metal alone Ammonia m%?::;z e ;g:':l:
Aluminium St shiny Still shiny Still shiny Still shiny

Copper | Smallpatch of | Coating of blue- | Smali patch of | CO8ling of 8

green solid green solid green solid gi)a;iiik and blue

Coating of red- | Thin coating of | Coating ofred- | Thin coating of

fron btown solid red-brown sohd | brown solid red-brown salid
Lead Stillshiny , | Stil shiny. Still shiny Coating of black

JEE

Name the gas that gives rise to the fastest rate of corrosion and explain why 1h‘Ls is sO.
<.~ 1]

Name and explain which metal is most suitable for stofing vinegar. 2

-

One more set of experiments were catried out using strips of welded iron and zinc.
The welded strips were then exposed to the each of the gases in moist air.

Descnbe and explain the appearance of iron after two weeks. [3)

Carbon monoxide and sulfur dioxide are atmospheric pollutants. Describe how they
are introduced into the atmosphere. 2]

State and explain the changes observed on red litmus paper when placed in a jar

containing ammonia mixed with moist air versus a jar containing dry ammonia. (2]
" [Total : 10]
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OR

B9 a Explam the properties of the following underlined substances in terms of their bonding
and structures:

i Graphife is a good conductor of electricity and is also used as a lubricant at high

temperature. 3]
- ii  Particles of gilicon carbide are iaminated {o paper to create sandpapers.

{hint: Silicon 1s a group IV element just fike carbon. Silicon carbide is a

compound that has a structure similar to that of diamond.) i2]

b Reactions of five metals P, Q, R, S and T are given below.

Metals | Reactions
P Does not react with steam but oxidizes slowly in air.
Q Explodes in cold water.
R | Exiracted ndustrially by reduchon with coke. Reacts with steam.
e S Does not react with oxygen at room conditions
A T Sinks and reacts with water.
I  Arrange the mefals in descending order of reactivily. {11
ii  ldentify which metal is calcium and write the equatlon for its reaction gtven in the
table above. [2)
P iii in an experiment, a stnp of metal R is placed in an aqueous nitrate of P. Explain
’ the reaction that would occur. {21
A [Total : 10]

21
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e 2NO (g} +2 CO (g} — Nz (g} + 2 CO2 {g)

f mogen dioxide aa itls anb%mw could
eacts with rawater acd rein  Nitrogen monodde s
elsa

Ad a1 bon{Ul hydroxide

Al a Metti and bolling point of tha compaund are 55°C and 50°C . -
wonglm;ntm 9»:10I mp;nd by port of e 0°C and It Fe* (aq)+ 3 OH (ag).—+ Fg(OH); (5)
100°C respectvely agueous siver
b To a sampla of sofubion X, add diute ning acld followad by
. Pant A PortE plirate A winte precmitate will be formed If chioride fon Is present
O [ lmn(ll)bmIosesanelectrmtofunntron{llglons.mlslsmdallon
Chionno gas gains electrons to farm chioride long, this 1s reduction

O .

O AS B Mass of copper 1
— doposited /g
¢ Covalant bonding
‘The compound has a gimple molecular struetyre whers the discrele
awlecules are held togather by weak mtermelecilar foross  These forcas
are easidy overcoma, -
- t
A2 a MgCO; (s) + 2 CH;COOH (aq) — [CHCO0)Mg (ad) +Hz0 () + CO, (5)
b | VolumeofgasfombeakerQ: Equalto 200cm’
B Volume of gas from beaker R . Equal to 200cm’
¢ | BeakerR, beaker P, boaker Q
& b Mass of copper deposited Is directly propartional to tha cuent appiied
i Ethanoic acld Is a weak acld and It [s only partially disseclated io give a
e U o b
Dlute hydro a B - are
dsn mﬁmﬁﬁ&ﬁlﬂwmwgamﬂgmﬂh d Anode Impurs copper,  Cathode, a small plecs of pure copper
It produces [ rogen lons compare .
diute audwmhgmgmxm @ i MNegalivedlectrode Ag'(ag)+& —Ag(s) -
hydrochiorie Posltive olactrode  Ag (s) — Ag*(aq) +¢”
A3 =n No of mol of ND = 624 = D 28 mal
gven out = 181 =226 I No of mole of siver = 2 71108 = 0 025 me!
Energy out = 0 25/2X181 k No of mole of copper = 0 81/84 = 0 0127 mg!

I Number of mole of silver is twica that of copper
(number of mole of copper Is half that of silver)

The charge of covpes(1l} lon ia +2 and the charge of ilver lon is +1

Given the same quantity of electrons, the number of copper(l
discharged is half that of siver long Brons
»- Prograsa of eeacion A6 a ‘They hava the same general formula, C gm0
‘The consecutive mambers Increases by a ~CHz group of atoms

[ Endothemnie. .

me&mwmheﬂNM£h1mhdmbﬁ;:d1 b CaHu0

[ n gas Is greaier than the enargy glven out to
hondshmsormmn dagasw e 1 ;sommwummﬂwmmdmmuhmu%mm
monca fructural 3
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i
H-G-G-0-H
A A

In separata test tubes, add acidified potassium manganate(V])) to
samples of sthanol and dimethyl ether and warm  Ethanol decolourises
1he pwrple solulion but not dimethyt ether

Y
.

Ethyl butanaate

BY

HCl s In excesa
Matal X Is the limiting reagent and in both expetimeins, tha samd mass of
metal Is tsed yp and same yolurne of gas produced

No of mala bf H; gas = 30024000 = 0 0125 mol
No ofmole of X = 0 0125 mol
Relative atomic mass of X = massfmole

=050 0125=40

Copper I3 & catalyst
It speeds up the reaction by providing an sheenative rearllon ga‘!hwag
which has & lower __Mumm '

The dilute fydrochlonic acid is fn excess  Zinsand rrragnash.m react

concurrently to produca a higher volume of gas and faster rate than
experiment 2

Unsaturated hecausa of a garbon-carbon dotdle bond

St
-
. I
B
W

T ey

N e

EITHER
BY a

OR
BY a

il

Fhuid I mona likely 1o be (ke Linear polymer
Sokd Is more Mkely to be the Cross-Iinked polyrmer
Fer is linear polymer and contact |enses are crossinked polymer

No of mole of monomer = 77/154 =0 5 mo!
No of mola of fadine = 2X0 5 = 1 mole
Mass of lodine = 4X0 5X12T =254 g

Sulphur dioxide Is an acldic oxide and dissoives n water to form acid

Alumnium hhasa proteciive layer of glumninum oxide

Iren remalns ghiny arey  Zinc provides gacnfival srotectlon for won  Zlne
15 ore reactws than ron and loses elecirons more aasily It corrodss in
place of fron

Carbon monowde is protuced fram the Incomplate combustion of carbon-
containing substances due to tha lack of oxygen
Sulphur dioxida Is produced at the power station when fossil fuel is

umed

Red Iitrmus furns blue in moist alr and smmenia gas mixture but remalns
red In dry ammonia

Ammonia needs 1o dissolve Inwater to become an alkal and releases
agueatss hydroxde 1ons

In tha structura of graphite, each carbon bonds to cther carbon aloms
using ihwee of the four valance efeclrong  The hon-bonding valance
alactrons of the carbon atoms form the sep of delocalised e'let‘.‘lron that
mada graphite a conductor of electricity, .
The catbon-atoms ere covalently bonded In layers eonsisting of
hexagonat rings, Be n that can be easily
ovenconte which make the layers slide over each other easily Graplite
can be used as a Jubneant at high lemperature due to the many strong
covalent bonds between tha carbon stoms

Sllmon carbide has a giant molecutar structure A [args number of carbon
nd sillcon atoms are all joined together by strang covalent bonds in a
ica structure A lot of @nergy would be needed

Q_"!UDEMIMMQ_LL.
to break these bonds and the structure is hard and rigld
QTRPS

T
Ca (s) +2 HO (i) — Ca(OH): {aq) + H: (g)

Dilspl n|

Ris morereactve ihanP R
displacas P from tha aqueous mitrale solution

than Pand it

ACS(independent) 2015 Final exam Y4 express
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+

Naturally-ooeumng bromine has a relative atormc mass of 80 and consists entirely of two isotopes of
relative atomic masses 79 and 81 3

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

Brommae contalins the two 1sctopas In equal proportions

Bromine has differen! oxidation states

Bromine isciopes have different numbers of protons

Bromine is a gaseous mixture of atoms and melsoules at room temperature

oOown>

Silicon carb-lde. 8iC, has a slructure similarfo diamond Boron nitrde, BI:J. ha's a strocture simtlar to
graphite Bronze is an allay of copper and tin
Which statements about SIC, BN and bronze are correct?

1 All are bonded covalentty
2 All except sllican carbide gpnduct electricity when soiid,
3 All have high melting pbinis

A  1andZonly
B 1anddonly
C 2andJonly
D 1,2and3

What comrectly descnbos the molecules in very ditule sugar solution at room temperatura?

sugar molaculas water molscules

close togethar, moving at randpm closa together, maving al random
widaly separated, moving at random | close togather, maving at random
widaly separated, moving at random tloss fgether, notmoving

"'fivideiy saparaled, not moving widely separated, moving at random

DO W

What can be deduced about two gases lhat have the sama refativa maélecular mass?

They have tha sama bolling point

They have the sams number of atoms In pne molecule

Thoy have the same rate of diffysior at room temperature and prassure
They have the same solublity In water at reom tempsraturs

oOwme

Dne volume of a gaseous elemént Xz corbines with an equal yolums of gasebus hydrogen to form
two volumes of a gaseaus hydiide .
What is the TormuTa fafthe hydride of X? . .

A HX B . HX ,
C H 0 THX - -

3 i
v

The mass of pne mole of a ghigride formed by-a metal Y Is 74,6 g The formula of the
chloride could be v '

A YiCl C YCl

CHEMISTRYPAPER 2 Tlis paper consists 01 30 prinfed pagss

B Yl D YCh

7 The diagram shaws the sfructure of a covalent compound containing the element hydrogan, H
lhe unknown elements X, Y and Z, g ydrogen, H, and

H
L/

. H—X—X _H.
| N4
H Y—7

To which groups of the Perlodic Tabls do these three slements, X, Y and 2, baelong?

X Y Zz
A 1 & 6
B 4 5 1
c 4 1] 5
D 5 1 4

8 How could a sample of potassium be oblained from potassium chilarida, KC1 7

methad 1 adding zinc to a soluflon of KCI1
method 2 elactrolysing an aqueous solubion of KC1
method 3 elactrolysing moltan KC1

A method 1 only
8 methods 1&and 2
C mothods2and 3
D mothod 3only

9. Which diagram repressats the structire of an alloy?

10. When a volcano arupts, which gas is produced In significant emounis?

A carhon manoxide

B chlorofluorscarbens

C  melhane

D sulfur dioxdde -

2015 Seed Prefimimry Examiostion Chemisiy poper2 0742




11. A concentrated aqueous soluton of copper(ll) chlonde Is efectrolysed using mert elsctrodes  What Is

3

the product at the negative electrode?

A chlorne
B copper
C  hydrogen
D oxygen

12 The enerygy profile for the forward direction of a reversible reaction Is shewn

4

energy

acfivation energy

prograss of reaction

Which row comectly shows both the sign of the activabion enerfly and {hé type of the enthalpy change

for the reversa reachan?

slgh :La;:‘tg{;aﬁon enthalpy change
A negalive endcthemlc
B negatve axolhermic
c positive sndothermic
D posiive axothamilc

13 Which Is an anlon that s present In the solution formed when an excess of dilute hydrochloric acid is

added teo talclum carbonate’?
A ca¥ B cr

c co*

14. Which ionl¢ equaton describes a redox reaction?

A Aglaq)+Cr(agq) — AGCls)
B 2H(aq)+COs™(aq) —~ COAg) +H000)
C H(ag +CH{sq) — H:O0

D Znl) +Cu¥lag) — Zn*'(2q)+Culs)

15, Carbon bnd sillcon are hoth In Group IV of the Periodic Tabls
Which statement is correct for both carbon dioidde and silfcon tloxdde?

They are acldlc oxdes

They contain ionlc bonds

ju e Rl g

They &ra readily soluble In waler.

Thay have glant molecular structures.

D

Hb

:

4

16 Four oxides are added separately to aquaous sodium hydroxide

1 aluminium oxide
2 carban dioxlde

3 copper(ll) oxide
4 magnasium oxlde

Which oxides react with aqueous sodlum hydroxida?

A 1and2only

« B 1,3and4only - -
C  2only
D 3and4only

17 Which Is most likely use of sulfurlc acld?

A @s ableach

B inthe manufacture of ammoenta
C  inthe manufacture of fertilisers

D  Inthe manufacture of batiery acld

18 Which property Is common to calcium, polassium and sodium?

Thair atoms all have one alectron in the cutermost shall

Thalrians all hava elght electrong in their outermost shell

The ions have are aftracted to the positive electroda

They are all deposited at the anoda when their motten chloride Is electrolysed

ocOmx

19 Which two statements indicate that metal M may have a proton number between 21 and 307

1 It conducts electicty

2 It does not react with water

3 Itforms two basic oxides with formulae MO and Mz0a
4 It forms two coloured sulfates

A tand2 B 1and4
C 2and3 [0 3and4

20 Which substanca, in the given physical state, is found at the bettom of the blast fumace?

substahce physical state
A | calclum carbonate solid
B calclum silicate Mguid
4 carban Vi quid
D fron solid

2015 Sec 4 Brelrmiryry Examinstion Chemlomy paperd 307172
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21 Gas 215 to ba separated from a mixiure of gases X. Y and Z by the apparatus shown in the dragram

ooppa}{m oxide

=B L.

agqueous sodium water
hydroxids

For which ridure will this system work successfully?

X Y z
A hydrogen catbon dioxide ritrogen
B oxygen hydrogen carbon monoxide
c nitrogen oxygen hydrogen
D | carben dioxlde nitrogen oxygen

722 Which reaction does not involve erther axddation or reduction?

CHa(g) + 20:{g) —  COa(g) + 2HDg)
Curlag) +Znfs)  ~ Culs)*+ Znz{eq)
CuO(s) + H:S0(aq) — CuSOdaq) + H:0())
Zn(s)+ Ha8048q) — ZnSO«{aq) + Halg)

o0Ow>

23 In the axtraction of Iron, carbon monoxide acts as

an oxxdising agent

a reducing agent.

a catalyst.

an Impurity 10 lower the melting point of the mixture to conserve enargy

cCOwWr

24, Magnesium can be obtalned by heating magneslum oxide with which elarment?

A calclum

B hydrogen

C  carbon mongds =
D  carbon

6

25 The diagram shows the electrolysis of molten lead(ll) bromids using inert electrodes

+ -

- -

slivery metal

molteh lead{Il) bromide

!

heat
What happans during thls electrolysis?

A Atoms changetolons

B lons changa to atoms,

C  Covalent bonds amns broken
D

New compounds are formed

26 An alloy of copper and 2ine Is added to an excess of dilute hydrochionc acid The resulting mixture is
then filtered Which observations are comact?

filfrate residue
A | colouress solution none
B | colourlass solution rad-brown
C blua solutlen grey
D blue solution none

27 Which par of compounds could be used in the preparation of calgium sulfate?

A calcium carbonate and sodium sulfate .
8  celelum chioride and emmonium sulfate

C  calcium hydroxide and barlum sulfeta

D calchum nittate and lead(ll) sulfate

2013 Soc 4 Prelunlnary Exami Chemittry paper 2 SQTMV2
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28 The compounds CO{NH:}2and NHNOC: are used as fertilisers

The proporilon of nltrogen by mass in CO{NHz)zis 1 that in NHdNCa
The preporflon of nltragen by mole in CO{NH2)Is 2 that In NHaNO3

Which words comactly completa gaps 1 and 27

1 2
| AL oqual to equal lo _
higher than equal to

higher than higher than
lower than lower than

o 06 w'>»

28 Tiration of an ecld against a base is a method often used In the preparation of salts
Which propertles of the acid, the base and the st are required if this method is to be
used?

acid base saft
A Insoluble insoluble Insoluble
B soluble Insofubla Insolubla
c solubla soluble insoluble
D soluble soluble soluble

30 The oxids of an element X increases the rate of decomposition of hydregen peroxlde Atthe end of
the maction the mdda of X is unchanged
Which details are those of X?

31 Scrap Iron is often recycled  Which reason for recyeling 1s not correct?

A It reduces tha need to collect the scrap iron
B It reduces the amount of waste taken to landfill sites
G ltreduces the amount of noltution at the site of the are extraction
D I saves natural resources
32 A student performs iwo reactions,

reaction 1 10 g of magnesium ribbon with excess 2 0 mol / dm’dilute twdrochloric acid
reaction 2 5 g of magnesium pawder with excess 3 0 mol 7 dm® dilule hydrochlone acid

in hoth experimants, the volume of hydrogsn produced, V, is measured against tima, t, and the
resulis plotted graphically Which set of graphs I corract?

A B
v v
reaclion 2 reachon 1
reachon 1 reachon 2
[b] > o .
D ! 0 t
Cc D
v
reaclion 1 reachon 1
reachon 2 7 raachion 2 -
D - /] -
0 t 0 (

33 which information is correct regarding the fermation of elhanol by the pracess of fermentation?

substepces gas avolived
fermented during fermentation
A carbohydrates carbon dioxide .
B carbohydrates carbon monoxide
C hydrocarbons carbon dioxide
f) hydrocarbons carbon monoxide

proton number { mass number
A 18 40
8 20 40
G 25 55
D 82 207
2015 Sz 4 Prel Exawinatfon Chenslstry peper 2 50732
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34 What are the reactions of compounds W, X, Y and Z?

36 Useful frachons are obtained by the fractonal distilation of petroleum

1¢

Which fraction Is matched by its use?

W X Y Z
}I-i lil H H H Ii! T fractlon use
C—C H—C—C—H H—C——C—H c=C A bitumen fuel in cars
| | _ | ]
COOH COOH OH COOH CODH CODH CH © B lubricating ails for making waxes and polishes
- - - ~ € | paraffin (kerosena) for makifig roads
decolourises has a pH a cr:}:ﬁtfy}zua‘ad D | peiro! (gasolens) “aircraft fuel
afqueous bromine of less than 7 to form an ester
A XandY W, 5 and Y W, X,YendZ e
ch statemenl, about th
B % and Y X antl 2 X and Z e compound shown below, is correct?
C WandZ W, XandyY XandZ H- -0
D Wand 2 XandZ W, Xand Y
C- -G, - -Ctl, - -CH,
. 4
; o)
35 Compound X has the molecular formula CaHO A It does not react with ammonia
X can be made by a fermentation process. B It does not react with magnesium
X can be oxidised to Y c Itis formed by oxidation of butanol
X can react with Y to form Z and waler D Itss propanorc acid.
= To which homologouys senss do X, Y and Z halong?
i 38 Compounds X and Y are both alkanes. Compound X has a higher bolling polnt than compound Y
What ¢ould be the formulae of compounds X and Y?
X Y Z
A alcohols carboxylic aclds eslers compound X compound Y
B aleohols esters carboxyllc aclds
A CaHya GoH1a
C | carhoxyhc acids aloohals esters B
D | carboxyhc acids esters slcchols Catlre CsHo
c CoHys CoHyg
. D CoHzo CeHys

2015 See.d Preliminary Examipation Chemgey prpe 2 507372
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39 Compound Q has the strusture shown.

Which structure is an isomer of Q7

<

b
L1 ]
Hulclﬁ_u.lo
=
T
T——0—T
|
T T
T =z
|
H.l,_ulno
H[C..H%
Hl..T.lC.IH
: 3

z
bz

—0Q=—I
T—0—I

rT—0—I

H—0—

T==—T
IT—0—0—I
T—0O—I

r—o—I

40 What is the partial structure of the polymer formed by the polymerisation of propene,
CHaCH=CHa?

A

T—)—T

T=—0—I

Lo Q=T

Lol

I—~——I

LT

Hl.ln_vl.lun
"y
-
T=—Li=T
Ha -
cl.ﬁ_ulm
H[ﬁ_ul.lH
—0—0

[strypaper 2 5072
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1.

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

12

H
CIN|O
Na | Mg AllSI|P
K |Ca Fe Cu| 2Zn
Rb R
{a) Answer each of the following questions using only these elements shown in the
diagram. Each element may be used once, more than once or not at all,
Give one element which
(i) has a giant malecular structure,
.................... 1]
{i) combines with oxygen to form a gas which contributes to acid rain,
............. I1]
(iii)  forms an ion of type X" which has only three completely filled shells of
electrons,
(1]
{(iv)  has a chioride of type XCl, whose aqueous solution forms a white
precipitate with aqueous sodium hydroxide but insoluble in excess of NaOH.
............. (1]
(b) (3] Arsenic reacts with oxygen to form arsenic(I1) oxide, As;03.
Consinuct a balanced chemical equation for this reaction.
...................... (1]
(ii) Arsenic({IIT} oxide I1s slightly soluble in water. Arsenous acid, H3AsO3, a weak

(i)

State the chemical‘fonﬁt-xl-é of thl; sa'I't' fo:med from the reachon 'I':.;ét'ween arsenous

acid is formed.

When 100 cm® of 0.05 mal /dm® of both arsencus acid and hydrochloric acid is
added separately to excess magnesium, will arsenous acid preduce more, less
or the same volume of hydrogen compared to hydrochloric acid?

(1

Will the pH of arsenous acid solution be higher, lower or the same as
hydrochloric acid?

[1]

acid and magnesium.

(1]
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Zinc carbonate themmally decomposes to form zinc oxide and carbon dioxide.

ZnCOs(s) > ZnO(s} + COx(g) -

In an experiment, a sample of a certain mass of zinc carbonate is heated in a test-tube using a
bunsen burmer.

The total volume of carbon dioxide formed is measured every 10 seconds. The resuits are
plotted on the graph below.

volume of
carbon
dicxida
fan®

G
0 tmals

(@)  Suggestwhy the yolume of carbon dioxide does not increase very much when the
zinc carbonate is first heated.

(b)  Using the same flame intensity and the same particle size of lead {l1) carbonate and
calcium carbonate, two separate but same experiments were carried out.

Experiment (i) the same mass of lead (1) carbonate is heated.
Experiment {ii} the same number of moles of ca1c1'ufn c.arbanate is heated.

On the axes aboye, draw the graphs you would expect frofa the fesults of these
experiments and fabel :-

Graph {i} for experiment {i} when same méss of le'aitl carbonate is hedled, = {1]

Graph {jii) for experiment {ti} when same number of moles of ca!cium carbonate is
heated. - . . i1]

The structures of sodium chloride and chlorine are shown below.

Need a home tutor? Visit smiletutor.sg
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sodium chloride chlorine

(a) The melting point of sodium chioride is 801 *C,
The melting point of chiorine is —101 °C.

{i) Explain, in terms of structure and bonding, the low melfing point of chlerine

---------------------

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

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

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

(b)  State the two electrode half equations when concentrated aquecus sodium chioride is
electrolyzed.

Anode reaction

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

(c} Chlorine gas reacts with ammania gas, NH3, to form hydrogen chioride and
nitrogen gas.

Construct a balanced chemical equation with state symbals for this reaction.

The ester, ethyl ethanoate, reacts with hydroxide ions to form ethanoate fons and ethanol, as
shown in the equation below.

33

AL Il ) bond (a WA WA i H F T 3 = =
INETU A TTUITIC TUlOT T VISTUSITITC OO SY
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CH3;CO0C-Hs + OH > CH;CO0™ + G;HsOH
ethyl ethanoate ethanoate ions

(a)  The graph shows how the concentration of ethanoate ions, CHsCOO™ , changes as the
reaction proceeds.

Y
-

N

0.3

concentration ; I EEE
of CH;COO" F ] ] [ 3
jons in mol/idm®

a.2

-.-%
= -
m
™

L

0.1f

1000 2000 3000 4000 5000
time/s

:

) Use the miformation in the graph to deduce the mass of ethanoate ions in 200 e of
the solution when the reaction 1s complete.

mass = . g [1]3
/

-

(i)  Use the information in the graph to calculate the average rate of reactior, in mol/dm’/s,
during the first 300 seconds.

Nl -l la daand Vo W WY LY Xl 4 L
Neet-anometotor 7 v st sretttorsy
2015 Sec 4 Prehminary Examination Chemistry parner?  $NT37 -



16

- -average rate of reaction .. . - mol / dm®/ s ]

(b) Below is a molecule of fats found in our bodies and foods are in the form of ‘triglyceride’
molecule, which is a saturated fat,

o B W BH H B W
5 I 4 1 5 1 1

(5 ?g_.amtggmca%mﬁ: =0 ‘%.uq.-ll{
:H ‘Hj' i{i H ;H

W OH B OB O
H B B B B
S e i e e
H How B B N
Triglyceride-Saturated

Use the example given ahd draw the display diagram of two products when hydroxide ion, OH",
reacts with this molecule.

——

[2]

Analysis of a yellow compound X , which consists of two ions, shows it has the following
composition,

|__Element 1 Percantage by massd aihome tutor? Visit smiletifor sg
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hydrogen 3.4¢0 - .-
nitrogen 12.0
oxygen 41.0
vanadium 43.6

-

(a)  Show that X has the formula H4NO3V.

- 1}

(h) Suggest one physical property of compound X caused only by the presence of vanadium
in the compound,

......................................................................................... {1]
{c)  Aqueous sodium hydroxide is added fo solid X and the mixture is warmed.

A colouriess gas that tums moist red [itmus blue is evolved.

Deduce the formula of each of the twa ions present in X.
positive jon peeipe MEQaLVE fON .....e.... . 2]

(d)  Anacidfied aqueous solution of X reacts with aqueous potassium iodide to form icdine.
State what you can deduce about the chemical fature of X.

The flow chart shows somé reactions of the compounds of a metal. - B

Need a home tutor? Visit smiletutor.sa
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meta carbonate A
Hy80,(aq)

! R

colourless gas B | blue sofution of C

excess NaOH(aq) excess Mg(s)

' }

light blue precipitate D colourless solution of E pink solid F

Identify, by name, each of the substances.

-

7. The diagram shows a simple electrochemical cell.

positive ;
e]ectrode\?

negative electrode

/1

dilute
sulfuricacid = | " - ’

The voltages produced by different combinations of metal electrodes are shown in the table.

Positive electrode Negative electrode . Voltage IV

leed. 2 home tutar? Visit smil

ptutor.sg
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silver R +0.10
Copper S +0.,48 ]
Copper T +2.70
Copper u +0.78
Silver COpper +0.46

{a)

(b)

% (o)

(d)

Use the information in the table fo deduce the order of reactivity of the metals silver, copper, R,
8T,V

most reactive

-------------------------------------

feast reactive 1]

State two metals from the table ihat will produce the highest voltage when used in the
electrochemical celi as shown in the diagram.

Anode W A and Cathode..... .ocvrriescconrmssin smnssversssssrmsssssssnes i

(i) Briefly state a method, to extract aluminium and zinc from its ore, such as aluminium
oxide and zinc oxide respectively.

PLITITIIUITY e e oeivees wevaemsmecanessoe oseeetssssensasesssstasmtastastssssssbten iarevetspuesnbastbbassasiansasandsaananssesanessas

{i}) When solid copper (II} nitrate is heated, it decomposed to copper () o'xide. nitrogen
dioxide and oxygen.

Write a chemical equation to represent the thermal decomposition of copper(l1} nitrate.

Draw the cross and dot diagram of ammonium fluotide in the space helow.

_ Need a home tutar? Visit smiletutor sg

2015 Sec 4 Prelminary Examination Chemustry peg



39

20

[2]
{a) {i) Explain why attaching iron with magnesium prevents iren from rusting.
e [1]
(ii) If copper is attached to iron, will iron rust slower, or faster or no difference?
Explain your answer.
2]
()  Otherthan cost, state one benefit of recycling of iron.
-1
(c) In the manufacture of iron in the blast fumace explain the presenca of nitrogen
in the waste gases.
(1]

A student titrates 20.0 cm® of a metal hydroxide, M(OH),, of concentration 0.060 mol / dm” with
a strong acid of concentration 0.050 mol / dm®.

. 3 . . .
it requires 24.0 cm™ of acid to neutralise the metal hydro&(gieea a home tutor? Visit smiletutor.sg
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(a) Calculate the number of moles of acid in 24.0 cm” of the acid.

SRR ;1 To] =TT 8

[by  Calculate the number of moles of OH ions in 20.0 cm?® of the metal hydroxide.

- vre vnversersarsees seenranes ITOIES 1

{c) Deduce whether the acid used 1s mare likely to be hydrochloric acid or suliuric acid.

................................. vevressessnsas weassssssssnvenss 1]

{d) Explain why barium sulfate should not be prepared by adding sulfuric acid to barium
oxide?

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

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

10.  Silicone fluids are polymers. Part of the structure of a silicone fluid is shown below.

Need a home tutor? Visit smiletutor.sg
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CaHg CaHg CoHy

—O0—8i—0—Si—0O0—§j—0—

Cots CoHg CHs

The monomer used in making this silicone fluid is a saturated compound. Deduce the structure
of this monomer.

- - 7 — - -

{a} Draw the structure of the repeating unit of this polymer

{1

(b) If this is @ condensation polymer, draw the manomer of this polymer.

[1]

SECTION B {30 marks)

Need a home futor? Visit smiletutor.sg
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Answer all three question in this section. The last question is in the form of an eitherfor and
only one of the alternatives should be attempted. -

11.  The table below shows some properties of the Group 0 elements (noble gases).

element density ?;gj!:ligselement boilil;cgcpolnt
hefium 015 269
neon -~ - 1.20 —D46 -
- argon 140 —186
Kryplon e 152
Xenon . as2 3

e e

{a)  Destribe the changes in density and boiling point of the elements in group 0 from helium to
xendn.

. 2]
(b) Exp‘T!ain why noble gases are inert and not reactive.

OSSP . S — [1]

{c)  Several compounds of the noble gases have been preduced in recént years, e.g. fluorides of
xeripn, ‘ )

o Complete the eguation for the reaction of xenon(IV) fluoride with water.

............ XeF3 ¥ coveeen H2O D L Xe # ,..XeO3 +_..0; + .. .HF [1]
{n)  Predict the pH of the solution after this reaction?

....... S— ~ ]

{d)  Xenon (V])fluoride, XeFs, with a m.p. of 49°C and b.p. of 76°C reacls with water to form a
mixture which éontains xenon, xenon{Vl) oxide, XeOs, and hydrogen flucride, HF and oxygen

gasinstep 3.
Xenon hexaftuoride, XeFs , hydrolyses to XeQs, stepwise in3 steps, of which only two steps is
shown below.

Step 1 XeF; +H,0 —XeOF; +2HF .

Step 2 XeOFs #+H,0 — XeO,F; +2HF

{) Determine the oxidation number of the Xefion in compound, XeO.Fz, fermed in
- step 2.

SR |}

Need a home tutor? Visit smiletutor.sg
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(i)  Using the information from reactions in step 1 and step 2, predict the balanced
chemical equation for the reaction in step 3 when XeO,F; hydrolyses furtherwith

water,

{m})  Neonis also a noble gas, state one commercial use of neon.

(1

~{w) - Is xenon (V1) fluoride a covalent or ionic compound? Give a reason for your answer from
the information given above

i2]
12.  Ammonia is manufactured by the Haber process
—
(8)  State what does the symbol == means
- {11
The table below shows how the percentage yield of ammonia varies with both temperature and
pressure,
pressure % yield at % vield at % yield at % yield at
/atmospheres 200°C 360°C 400°C 500°C
30 68 32 11 ) 4
100 81 51 25 10
200 86 63 36 _ 18
300 88 - 69 40 24
By () Using the information above, describe how, the percentage yield of ammonia
changes with termperature and pressure.
................ [1]
(ii) Explain how using a catalyst in the Haber process has an economic advantage.

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

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

.....

.. [11

- - Need a home tutor? Visit smiletutor.sg
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Farmers use chemicals to improve crop yield. Ammonium phosphate, (NH4)3PO;, is used as a
fertiliser and calcium hydroxide, Ca{OH)s, Is used to reduce the acidity of soils.
The relative formula mass of ammonmum phosphate is 149.

{c) Calculate the percentage by mass of nifrogen In ammonium phosphate.

PErcentage = ..mvenessnainanae Yo i1l

(dy  Afarmer adds ammonium phosphate 1o a field.
He then adds calcium hydroxide to the field because the soil is very acidic.

) Calcium hydroxide neutralises acid in soll.
Give an ionic equation for this reaciion.

() Adding calcium hydroxide together with ammonmum phosphate reduces the
“effectiveness of ammonium phosphate as a ferfiliser. Explan.

(ii) Use chemical equation’s, to show how the production of oxides of nitrogen
can be reduced in cars.

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

..........

............ 2]

() State one natural source of methane.

................................................................ ceomensmnssanenene 1]
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13.  The alkanes are a homologous series of hydrocarbons.

(a) Jezicar and Authoree had a discourse on the malecules below.

H H
" C H \ .
] Ry -
AL e e e
HoH HHHAH
Molecule A Molecule B
H H
|
H-C=C-C-C-H
oo
H H
Molecule C

Jezicar says that both molecule A and B are in the alkane homologous series, But

Authoree believes that molecule A and B are in a different homologous series because they
both do not share the same general fomula.

From the information above,
(1) suggest a reason, why Jezicar may be right.

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

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

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

e it es b s sm b an e s ene st atere % Srssoeeneesesesassones . R
{ii) State the condition/s for the chemical reaction between an alkane and chlorine

ConditionsS .. oo oo e e ceemereeseme vosssanrens |1]

(ui)  Interms of bond making and bond breaking state whether the chemical reaction
between an alkane and chlorine is an exothermic or endothermic reaction?

U I |

-

Need a home tutor? Visit smiletutor.sg
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i)  Molecule G behaves just lke an unsaturated hydrocarbon. Draw the display diagram of
the product formed when excess bromine is complelely reacted with molecule ©.

Il

W)  Draw a energy profile dizgram for the reaction between molecula A and chiorine. Label
the aclivation enargy, enthalpy change and also label (he axes.

-
e 0

{2)

(b)  Onemals of undecane, C11Hz4, is cracked to form a mixlure containing ¢ne mole of ethene,
ohe male of propene and one mols of anether substance.

State the formula of the other substance.

ffEEEEELLISaEEEEE=E F 4 ASSSSE EEE BAREE N ETEIA A

AN wrre wmE ewmeideEEslEEE TEREE  TTTTREREEIrE onobEp SRRl IEr ey -h-li-l-l-l-[1]

(¢}  Butanoic scid, CaH,COOH, reacts with sodivm fo form a salt and a gas.
State the nams and formicla of the salt.

R L L Lt et S P LR LT

formula ..o e - - 2]

Meed a home tutor? Visit smiletutor.sg
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If Butan 1,4 diol , HOCC2zH4COH, display diagram shown below

H HHH

I b 1 1
H-0-C-C-C~-C-0-H

I O |

H HHH

is reacted complet;]y with excess acidified potassium manganate (\-/-] Ii. State the display

diagram of the product form in the box below.

(13

Need a home tutor? Visit smiletutor.sg
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OR

14. A series of reactions based on propanoic acid is shown.
CaCoO,

CH,CH,COH »| three producis
F 3
reaction 1 reaction 2
ir = - i -
reaction3 |
CH,CH,CH,OH | = CH,CO,CH,CH,CH, )

(@ () When propanoic acid reacts with calcium carbonate, there is effervescence and
the solution feels warm. Write a batanced chemical eduation for the reaction
between propanoic acid and caleium carbonate.

(i)  State the name of the salt formed in reaction between CH,CH,COOH and
calcium carbonate,

.......... [1]

(iiy  Draw alabelled energy profile diagram for the reaction between CH3CH,COCH
and calcium carbonate.

{2]
by O Name the type of reachon for the conversion of CH,CH,CH;OH to
CH:CH,CQOH in reaction 27?7
......... [}

(i Suggest the name of type of reaction for the conversion of CH;CH,COOH fo
CH:CH,CH.OH in reaction 1.

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

e e e e evmesens mspeaecsstisass snis ssesas ammesens snenee NEEG.2.N0ME. HutOr2.Misit. smilefdlor.sg
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(d)  State the name of an alkene and the experimental conditions to convert this al
CH;CH,CH;OH. dlkensto

Name of alkene

CONAIONS <ottt sseeeee e e 2]
END
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1.
{a) (W €L51
{n M
(i} &
{Iv] Cafmg
(b} () 4 As+3 0:> 2 As;0s
{ii) Mere, Higher

{In MeylAsDy);

time for zlnc carbonate to decompase

o) Aol of Waform®

(&)
)
5 heefs 13
; i .
3 (a) {1} Chlorine has a simple molecular structure mada up of discrete molerulas Listle 2] Fenmatted: Fork: Bk, Undosirn
energy Is required to overcame the weak Intermolecular forces of attragtion between Its_ 9‘.‘;]:‘] di Toct Boid, Undesiing

’:;f‘:" Fanmatied! Fant, Bobd, Underina
it L e VD Tl
{0} I#i) Hydrogen chioride [s solube In water and dlssactates tote form H' snd CT Enﬁl!ﬁ 4 2 e

lans which can conduct electneclty

molecules, Hence it has low melting polnt.

[b) Anade. 2 CT (ag) = O: (g] + 2e-
Cathode 2H"{aq) + 2e-=> Ha (g)
{c] 2NHa (g} + 3 Clz (g} - 6 HC! [g) + Ma ()

4 [a) (1) When the reacticn Is complete, concentration of C4,C00 )5 0.45 mol/dm® i B ) LI

No af mol of cthanoate bons =045 x ‘:%;- =009 mol
Mass oF ethanoate ions =0 09 x 5925 31 g 3 5 1)

{a} (] Rate of reaction = 2ox = 0,000533 mol/dm*/s (3 s f)
&) H

1
| AN R
H —1_-0-!". Heo-C—C-C-C~C—g-i
It [
H~ ErmQ --H H {‘\ H H H
|
5(a)
H N [+] v
9% mass_ 340 | 120 [ a0 | 436
Ar 1 14 16 51
Na_ ol males 340 0857 | 2562 | G854
Ratlo 4 1 3 1

Fermulais HaNOyY (shown)
{b] 1t is a coloured compound {yeliow)
{e) Pasitive lon NH*

Negative Jon. VO,

{d] It Is an oxidisTng agent.

6

A. Copper [Il} carbenate
B Carbon digxide

C. Copper [Il} sulfate

O Copper (1) brydroxide

E* Magneslum sulfate

il 3l v
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F Capper

7 {a] {Most reactive] T> U > § » Copper > R > Silver {Least raactive)
(bl Anode T, Cathode STyer
{e}() Alumintum- Electrolysts of mo'ten AliOy, 2inc - Reduction of Hin exide by carbon

{e)i) 2Cu{NOy), = ZCuD + O + 4 NO,

2 (a){) Magnesium is mora reactiva than Iron, hence It lnses electrons more readily and will
corrode [n place of iran

{f) Faster Iron Is more reactive than copper, hanca it will lnse aleetrons more readily to Su

and will rust faster
-

{b] fron s a finTte rescurce and recycling Iron will ensure the siower depletion of the none
renawable resource

{e] Ar Is pumped Into the blast furnace, whith contalns 78% of pitrogen which Ts not used In
the reactkon

9{a) No almoles of acdd =0 050 u%uo,oolg mel

{6) No of motes af M{DH}1 = 0 060 x - = 0 0012 mal
M{OH)z D M+ 204"

Mo of molas of OH fons= 0 0012 = 2 = 00024 mol

{c) Sulfuric add

{d) H150, [2q) + Ba0 (5) - BasO4 (s) + H:0 (1)

The reactlon pradirces Insolible Ba50, which wit! form a layer of coating arcund BaO,
preventing further reacting with H;5Q4 Reactlon will not ga to completian

i ALY Seqld } _:\
A ‘n';k%‘ S
i ‘_J : FpEp {1 5 =
) ‘: b ‘,ﬁ“‘ G ()

R

iy

AR
7

10w C.HMr CiMlr .
1 \
o~ 8 or Si—0
| }
Cttr Gty "

C}\'\ 5

10 (b) ‘
H-0—~ sl.'-—o-ﬂ
C)\'ls'

11 @) Aoth density and boiling polnt Increase from He to Ar

(b] Noble gases have a fully filled outermost shell, hence they have no tendency to lese
or gain electrans

(b} (I} 4 XeF,+ 8 H,0 > e+ 2XeDy + D3 + 16 HF

fe) (h+6
(1) Xe0;Fy + W30 => XeOus 2HF
(i) A1l the bulbs of nean lamps
{lv} Simple covalent compound It has a low melting {49"C) and bolllng polnt (76°C)

12 [a) Reversible reaction

{b]{}) As pressure Increases from 20 to 300 atm, percentage yleld of ammonta Increases As
temperature tncreazes from 200°C to 500G, the percentage yleld of ammonta decreases

[fﬂ Catalyst provides an altemative pathway with lower activation energy which results In
more particles having energy greater than actlvatlen energy, thus jncreasing the frequency
of effective callisions and the rate of reactfon Thus lesser encrgy will be required and thus
lest cost spent on electricity

(c] % by mass -%x 100%=28 2% (3sF)

B R R R ]



{d) (1 H* (aq) + OH" (aq] > H0{1) €ither

(i1 AddTag calowm hydroxide to ammenium phosphat‘é will ;P_Sll]‘t in a reactlon where
ammania gas will be iberated MNitrogen essential For heafthy plant growth will b lost in the
form of ammonia gas

13 |b) CeHpa
{e) Name Sepdium butancate

{elin} Exhaust of car englnes/ Buming of fossu fuels in car englnes formula C;H,COONa

[

{0 2NO+2CO-> Ny +200; A (d)
A o
b O HoH
{ Decay of plantsfdead matter Y [\l [ i
H-0=-C— r_-f- - Crh -
i
R

13 Either

(8] 0} Molecule A and 8 are saturated hydrocarbons

{aI] I} U lighrt OR

{a| {Iii} Energy absorhed for the bond breaking of bends in alkané and chisrine s more than 14 (3) [i) 2C;HsCO0H + C2C0; =¥ (C3H5C00):Ca + 003 + HO
the energy released for the bond forming of bonds fa chiorine-substituted alkane, hence It ls
a endothermic reagtion

(2} (iv)

(i) Calcium propancate

(i) M1f LI

HHHHY
[T I
H-L-e-C-C—H
oy |
oW KW

* LTk el
—%  Pooctium Fvnta-rui

@) E;n.mj‘j Ik

{bj {1] Oxidation

(il Reduction

{c) Reagent CHyCOOH, cancentrated sulfuric acld
Condiltions., Heat under reffux

{di {i) Propene

{i) H;0 (g), 300*C, 60 atm, HyPO, {aq)

R



I Index Numbar* | | Class | | Paper 1: Multiple Cholce Questions [40 marks)
1 A sample of nifroger dioxide gas 1s cooled and the tomperature is measufad *
CATHOLIC HIGH SCHOOL every minute The following graph Is obtalned
Preliminary Examination Temperature!/°C
Secondary 4

- *
-

CHEMISTRY 5073/1

Paper 1 18 Saptember 2015
1 hour

Additional Materials Multipla Chelca Answer Sheat

> Time/min
READ THESE INSTRUCTIONS FIRST Which describes tha arrangement and movement of the parlicles in the
region C— D7

Wnte your name, index number and class op the Multiple Choice Answer Sheet
provided Armmrangement of particles Movement of particles

A Closely packed in orderly Vibrate about fixed It
There are forty questions in this Paper Answer all queslions For each quast:\on thers amangement ibrate ebout fixed posltons
are four posstbla answers A, B, C and D Choose the mpst apgmpnata one and record 5 Closely packed In discrderly o p
yolr choice in solt péncil on tha Multiple Choice Answer Sheel provided arrangement ng at high speeds

ked ind
c Closely :::n: et:m]lsordedy Moving freely over each other
24

A copy of the Penodic Table 15 given on page Mixture of particles closely | Somo particles are vibrating about

D packed in orderly and disorderly fixed posions while some are
You may use a calculator. atrangement fracly over each other

-
+

2 At_-zoo'c. a mixture of liquid oxygen, nitregen and xenon Is heated up by
15 C, The bolling points of some gases are given in the table below,

Gases Bolling point7 C
Nitrogen -196
Xenon -108
Oxygen -183
For examiner's use only Paper 1 {40
Total f 40 . Which of the substances will be in the liquid state at this higher temperature?
A nitrogen only ‘
B xenon only
; c a mixture of mirogen and oxygen
This document consists of 24 pnnted pages, including this cover page D  amixture of xenon and oxygen

Page 23 s a blank page.
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A gaseous mixture of ammonia, oxygen, carbon dioxide and chlonne was
passed through the set-up shown in the diagram below  Only one gas was
collecied in the gas jar

-

mixture —==
of
gases

acidfled aquaous sodium water
potassivm lodide hydroxide

Which statement describes a property of the gas collected In the gas jar?

A it bleaches moist blue Iitmus paper

B It forms a white precipriate when bubbled into imewater
c it relights a glowing sphint.

D It turns molst red himus paper blue

‘The spparalus can be used to show the diffusion of gases Two beakers
contelning gas P were placed over two porous pots containing gases Q and
R respeciively The results are shown below.

gasP 4——\]Ja:aker gas P 4~ baaker

What Is the corrett order of the relative melecular mass of gases P, Q and
R?

LowestM, ———— Highestl,

A R p Q
B R Q P
c Q P R
D P Q R

Solid samples of ammonium chioride, lead(Il) chlonde and sodwum chloride
were acaidentally mixed together, Which of the following sequences outlines
the besl method to ohtain the pure dry sample for each substance?

A dlssolving, filiration, sublimation, crystallisation

B dissolving, fractional distillation, filtration, evaporation
€ sublimaton, dissolving, fiitration, evaporation

D sublmahon, filration, evaporation, crystallisation

The diagram shows the chromatogram obtained by analysis of a single dye
Three measurements are shown

_—— linal poston of
solvent front

YT - final postion of dys

| onginal spit of dye

JENG O R, /——

JZi anigmal leve!
of solvent

Which expresslan shows the Ry value of the dye?

X
A .

xty

¥
B

X4y

X

[

X+ytz y
D

xXtytz

Pate30f24
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When a saturated solution of copper(I) sulfate Is allowed to ool from 86°C
to raom temperature, crystals separate out from the solution .

The following statements wera made about crystall saton

The concentration of the solution remains the same

The mass of the dissalved copper(lI} sulfate n the sclution changes
The mass of the solvent (n the solution remains the same.

The solubility of copper(lI) solfalg decreases as the temperature falls

E-S LI N

Which stalemeni(s) isfare cofrect?

A 1 and 2 only
B 1 and 3 cnly
c 2,3and 4
b 4 anly

Which of the following suﬁ;tano&e contém delocalised mobile electrons?

1 Copper

1} Graphite

) Molten copper(ll) chionde
IV Sold copper{Il) chloride

1and Il
land IT

It only

I, Wand IV

OO wpr

2]

Which graph shows tha solution formed when one mole of a weak acid, HX 1s
disselved m 1 dm” of water? -

A Concantratdon [Mmoltd %)
2

Koy
[ bafers dissolving

1 I sferdissclving

Koy
[ befora dissolving

W after dissolving

]
- -
* 3
* ]

o] Spavantrabon {malidm¥)
2

Hoy
] vefore dissatving

"t B ofter dissolving

N
HX HX H* by
D Consrniatin (ol

2
Koy
[0} basora dissohving

1-r-- N sfier dissolving

HX W x )
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11

12

Phosphine has the formula PHs It has simitar properties to ammonia What
are the ions produced when phosphine dissclves in water? )

A PHSH
B PH H'
C  PHS O
D  PH,OH .

A new indicator has just been produced in the laboratory it changes colours
according to the lahle below

pH Colour
0-3 Red
4-7 Green
8-14 Dark blue

This indicator woutd be suitable to distinguish between

A aqueous ammonla and sodium hydroxide

B afuebus sodium chionde and water

c aqueots sadlum nitrate and sodium hydroxde
D dilute hydrochlone acid and dilute sulfunic acid

When excess caldum carbonate pleces are added to diute hydrechlone acid,
the reaction gradually becomas slower and finally stops

Which statement best explains why the rate of reaction becomes slower?

A An insoluble layer of calcium chlorde 1s formed on ealciwm carbonate
B The concentration of hydrochloric acid gradually reduces {o zero

c The mass of calcium tarbonate decreases throughout tha reaction

D The pieces cf calcium carbonate gradualiy become smaller

-

13

14

Three substances were added separately to aguecus potassium sulfate and
agueous potassium carbonate. The three substances were

| agueous ammenia
11 banum nilrate solution
Il dilule hydrochloric acid

Which substance{s) -would gwe different observations when added.
separately to agueous potassium sulfate and agueous potassium carbonate?

A L only

B land N
C It and fI
D NWonly

The scheme below shows some reactions of salt Y

+ dilute

+BaNOa)
HNO;

oo N

golution ~| pracipitate

+ gxcase
aquenus NH;
b
White

precipitale
What is salt Y?
A aluminum sulfate
B caleium chlonde
c lead(II) chloride
D zinc sulifate

Paga 7 of 24
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17

When a mixture of iror{lI} sulfate, potassium hydroxde and banum ehlonde (s
stirred with some water, a mixtura of green and white solids 1s formed .

What are the identilies of the solids?

Green solid Whits solid
A iron(II) chlonde barnum hydroxide
B~ wron(lrhydroxide banunrsulfate
.C barium stlfate zron[II]_chloln_de

D potassium chloride banum sulfate

A textbook writes *"Nitnc acid, HNO3, Is a strong oxidising agent'

Which of the following cannot be a produgt of nitric acid [n its reachion with a
reducing agent?

A N,
B~ NOs
¢ NO
D NO,

Zinc oxide 1s produced by heating zinc carbonate

ZnCOy — 2n0 + CO;

What is the percentage vield of zinc oxide if 125 g zinc carbonate produces 75
g of zinc o:ude when heated?

75
A -EX‘JOO
81
—x 100
B = 1
B1
C 125x?—sx100

78
D 126 % EX 100

18 A pure compound contains 24 g of carbon, 4 g of hydrogen and 32 g of -

19

axygen What is the empincal formula of the compound?

A CHO

B CHO

¢ CHO

D CHO - .-

50 dm? of sulfur dioxide is reacted with 3.0 dm® of oxygen at room
lemperature and pressure The equallon for the reaction is given below.

280, (g) + O2 (g) ~ 2805 (q)

What is the total valums of gas(es) at the end of the reaction?
(Assume that the reaction goes 1o completion)

40dm?
5.0 dm*
55dm®

o 0O w >

6 0 dm’

Pano A of 24
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20 Two identlcal flasks, A and B, have been filled up with gases X and Y and

21

they are placed on a balance at room lemperature and pressure The resulls .

are shown below

Flask A Flask B

Which of the following statements can bé deduced from the results?

A The molar mass of gas partcles in flask A ls greater than the molar
mass of gas parbicles in flask B

B  The molar volume of gas particles in flask A is greater than the molar
volume of gas particles in flask B.

C  The number of gas parfictes in Nask Ais greater than the numbet of gas
partclas in flask B

D  The number of moles of gas particles in flask A s greater than the
number of moles of gas parbcles in flask B

The schems shows four stages | to IV in the canverslon of solld candlewax
Cag Hez into carbon dioxIde and water

! ] i v

CaoHez(s) — CaoHez{) = CaHezlg) — 20C02(g) — 30C02A4g)
+ 31H:0(g) +31H000)

Which of the following stages are exothermic?

land il
i,and
Tand IV
Mand IV

on0ow>»

22 The decomposiion of hydrogen peroxide 1s carned out under different

conditons in three expenments at rcom femperature and pressure A’
common calalyst used for decomposibion reaction 1s manganese(IV) owde
{MnO2) An equation for the reactlon is given below

MnO,
2 HzC2(aq) ———> 2 H,0()) + Oz(g)

Expenment - - Conditions
1 ] Absence of catalyst
2 Presence of MnO; powder
3 Presence of MnO3z lumps

Which graph shows how the volume of oxygen gas produced varles with time
in each expenment?

A B
Volume of Oz . Volume of O,
produced f cm produced / cm®
2
1
2 3 1
> Time . > Tima
c D
‘Volum\a cf O; Volume of O,
produced / cm® produced / cm®
2 3
1
> Time > Tima

Pada 19 of 24
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23 The graph shows the consumption of different metals 10 United States i
2007 It also shows the percentage of metals recycled and mimed in orderfo -

meet the consumption levels 25 Gaseous chlonne was passed through the following apparatus The
epparatus was continuously heated and the observations were recorded
US METAL CONSUMPTION (2007} below

chlerina gas In ' to pump

- -] & catton waol plug

gel beads containing
blue litmus solution

patassium iodide

Which of the following observations would be made at regions 4, 2 and 37

\ Reglon 1 Reglon 2 Reglon 3
Which of the following statements may be true? A red-brown gas black sciid violet qas
B red-brown gas violet gas black solld
A Demand for nickel is higher than for copper

i C yellow-green gas red-brown gas violst gas

B Less pollution is generated when lead is recycled compzred to when it
J D yellow-green gas wviolet gas brown gas

= 1S mine

[ Recycling zinc is cheaper than extragting zinc from its ore.

D  The mass of magneslum mined is approximately equal to the mass of 26 Rubldium Is an element in Group | of the Perjodic Tabla The following

ron mined statements were made about rubidium

1 Rubtdium cenducts electriclty only when it is in solid stale

2 Rubuidium is soft and can be cut easily with a knife

3 Rubldium reacts with chlonne ta form a while compound rubldium
chlonda.

4 Rubldium reacls explosively with water to formn an acidic solution

24 Egual masses of iron{ll} oxde were heated separately in oxygen and
hydrogen What changes {if any) would you expett i the masses of the
won(Il) exde after heating? " .

Mass after heating in oxygen | Mass after heating in hydrogan
= AIeTTNa I e i O Which slatements about rubidium are trua?

A decrease increase . .
B Increase decrease A 1 and 2 only
c Increase Ingrease B 1,2and 3 only
D unchanged decregsé G 2 and 3 only
D 2, 3and 4 only

Paga 13 of 24 e



27 Which statement about groups In the Penodic Table i1s correcl?

A Al groups contain both metals and non-metals

B Atoms of elements in the same group have the same number of

electron shells

c In Group !, reactvity decreases wth Increaging proten (atamic)

number.

D In Group VI, the melting point of the elements Increases with

Increasing proton (atomlc) number

28 Which one of the following properties Is true for all metals?

A All metals are gocd electrical conductors.
B All metals form coloured compounds

A

C”  All metals react with difute aclds to produce hydrogen
D All matals show vanable oxldalion states

29 ~The tabla below shows some properties of four metals and thelr compounds

Action of dilute Effect of hydrogen | Action of metal on
Metal | sulfuric acid on on heated metal a solution of the
metal oxide sulfate of J
G hydrogen evolved reduced no reaction
H 1o reaction reduced - no reaction
X hydrogen avolved « 1o reaclion, J formed
J hydrogen avolved no reaction no reaction

Which of the following shows a descending order of the thermal stability of
the meta! carbonates?

30 The diagram shows the processes that teke place durmg the productloﬁ of
ammona

What are substances W, X and Y? -
w X Y
A air ol ron
B ar ol nickel
c ol ar ron
D ol air mckel

31 Mothane, sulfur dioxide and carbon dioxide are gases which affecl the
atmosphere and the enviranment

In what ways do these gases affect the environment?

Methana

Sulfur dioxide

Chlorofluoracarhons

o0 o >

Global warming
Global warming
Qzone layer depletion
Photochemical smog

Acid rain
Ozene layer depletion
Acid ramn
Global warming

Ozona layer depleticn
Acid rain
Global warming
Acid rain

Most stable > Least stable
A H G J 1
B H J G I
c I J G H
D I H G J
Pana 15 nf24
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32 The diagram shown Is not complete 33 Consider the fellowing chemical cell.

- % -

LEE e E \L- ™
warra 3 o
l- TR T TR by (8
N Am = e iy

zinc electrode copper electroda

= " ﬁg&mda od - - - = sodium chlonde solution
graphlla s Which of the following changes would lead to an increass In the voltage of
elacirodes the cell?
Ii‘ I The copper electrode Is replaced with an Iron alectrode
Il The sodium chlonde solution is replaced with a sugar solution
What wauld bé shown at X after the solutlon has baen electrolysed for some Il The zinc electrode Is replaced with a magnesium electrode
ime?
A lonly
B
- A B Luandill
- € land i
D lHonly

— e —————

34 In an eleckrolysis experiment, the same amount of charge deposited 54 0 g
- of silverand 14 9 g af tin

Y

2]
o

What was the charge on the bn 1on?

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

. - - 35 Which row correclly describes the electrodes and electrolyte used during the
clectroplating of a chromlum bracelet with silver?

. Anoda Cathode Electrolyte
A bracelet sliver chramlium nitrate
B bracelet silver sllver nitrate
c silver - bracelst chromium nitrate
D silver bracelat silver mitrate

Pagai7 of 24. Pama 4R Af 94



36 Fouralkanes, H, I, J and K were extracted from a sample of crude oil.

Some properties of the alkanes are listed below 38 Compound 1 has a structure shown below.

rd
« K is more viscous compared to I 1
» J burns with a less sooty flama compared to Tand K H H H H
»  Hisless flammable than K. i I l é
What is the order In which the akanes were collected from the fraclional } I |
distllation? H -H H
Alkane . Alkane
collectod flrst collected last
A H K I ] Which of the compounds below are isomers of struclure 17
B J H K I
2
[ J I K H ; 3
i H
D K H J I I I
H=C— H—C—H H
i |
L O N H—C—(C=—0C
37 The struciure of an organic compound is shown below H—?—O:? l (IJ ([3
| N 1 f ) 8 H H W
/C—C*"'—"h-—- —c\
H—0O o—~H 4 5
Which ona of the following statements is not comrect? H S - 'L | l I ]
) H—c—,cZC_G_H
A lis agueous solution reacts with sodium carbonate [I | |
B It decolourises an aqueous solution of bromine. ﬁ_&_H H
c It tums acldified potassium dichromate(VI) from orange to green ' )
D 1t is an unsaturated compound

A 2and3 B Zand5 C 3and4 D 4and5

Pags 19 of 24. Prias 20 of 24



39

When an alkene reacts with two molas of bremine, the product formed 1s

Tl
Br—(l)‘—‘T'—-T-—-'C—Br
H H Br

This tmplies that the onginal structure of the alkene s

_—— —

490

A condensation polymer is made from the two monomers below
0 M. A
" and N'—CHQ"' D_CHg"""N
s N
H H
Which diagram shows part of the structure of he polymer formed?

1
H—0—C—#—C—0—H

R R
[
A ~—c-%—~c-—r|¢—-CH,-D—CH,-—1~|J—-c-—%—c—-T-—
H H H
0 9 Q @]
8 i il ii ]
-c—%-c—r;—m—rlq—c%—c_rfm
H H H
O o] (¢] 0
i I I i
c *C'—D—*C—T—CH:“%—CH,—I}J—C—D—C-T——
H H H
o) o H H o 0
R S
—cmw—c—-tt:—{:l—tl:—c—%c——
NH,  NH,
- End of Paper 1 -
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Ilndex Number: | LClass: | —|
CATHOLIC HIGH SCHOOL
Preliminary Examination
Secondary 4 - .- --
CHEMISTRY 5073/2
. Paper2 , 16 Septernber 2015
R . 1 hour 45 minutes
A&diﬁga‘nai ngteﬁaTs: . LNIL

READ THESE INSTRUCTIONS
FIRST

Wnte your name, index number and class 6n all the work you hand in.
Write in dark blue of black pen. -

You may use a soit pent:tl for any rough workmg You may use a calculator.
Do nof use staples, paper clips, highlighters, glue or correction fluid.

DO NOT WRITE CN THE MARGINS.

A copy of the Periodic Table is printed on page 1.

Section A

Answér all questions in the spaces provided. ~
For examiner’s use only: T
A o M ,Sec_t.lon A /50

At 1he end of ihe examinatlen fasten all your work for each sechon securely together
He‘lnd in each secfion separately

The number of marks is givenin brackets{ ] at the end of each question or part
quiestion,

This document consists of 11 printed pages, including this cover page.
Page 12 has been intentionally left blank.
[Turn over]
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Section A (50 marks)
Answer all quastions In the spaces provided,

A1 The data in the iable below describe ten propéﬂias of some substances.
The lellers are not the actual symbels of the_ claments in the Perodic Table. -

Element / Appearance at room Products of
Compound temperature and burning in oxygen
pressure
A Black solid Carbon dioxids
B Caolouriess gas Water
Does not burn in
L Colourless gas ( e
axygen)
D Yellow solid Suifur Dm-:me
Earhm Dlr:mlde and
E Colourless liquid
. ) ) T . ; . ml_ar

-

You may use the leller ance, more thm once of none & at all l'rl:r answer the

guestions below. A
(a) (i) Which subslance is mostly ikely to ba hydrogen? ... .0 . e 1]
{ii) Which substance Is most likely fo be a compound® .. e o [1]

{b} Carbon monoxide is an atmosphenc pollutant that may be produced
when substance A bum n oxygen.
What hammful effect does carbon monoxide have on human health? [

PageZof12
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{c) (i) Gas Cisan element that does not bum in oxygen. Suggest the name of  [1]

this substance C.

= {ii) Explain your answer in.(c)(i).

{Total marks: 6]

A2 The diagram shows the electrolysis of three different solutions using nert

electrodes.

e
"

@

Copper (1)
sulfate solution

il ——

Concehtrated
Sodium
chloride -~
solution

Silyer hitrate
solution

(@) (i) Write equations for the reactions that happen at each electrode in Cell B [2]
during electrolysis. include state symbals.

L LRI R Y

Page 3 of 12
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(i) Describe two observations that take place in Cell B. Explain your [4]
observations.

(b) If 6.0 dm? of oxygen is hberated from Cell A at room temperature pressure,
(i) Calculate the increase in mass of the cathodes in Cell Aand Cell C 3]

(i) Whatis another observation in Cell A? Explain your gbservation. [2]

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

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

(¢} The experiment is repeated and the electrodes in Cell C have been changed (2]
to silver electrodes. How would you expect the resuits for this experiment to
differ from the first experiment? Explain your answer.

[Total marks: 13]

Page 4 of 'iL2
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A3 A student carried out a senes of experiments to determine the rate of reaction
between zinc and dilute hydrochioric acid (HC/) by measuring the volume of
gas produced per unit time.,

In Experiment 1{conducted at 25 °C), he used § g of zinc granules and 30 cm®
of 0.5 mol/dm? dilute hydrochlonc acid.

The experiments were repeated two more times, with different variables.
Expériment 2: § g of zinc powder and 30 cm® of 0 5 mol/dm® of HCI, 25 °C
Experiment 3: 6 g of ziric granules 4nd y cm® of Z mol/dm® of HC!, 25 °C

The graph below shows the volume of gas produced over time.

Py
5 > Experiment 1
@
«©
-
3 Expenment 3
=)
-
»
Time I minutes
(a) ‘ipor%plete the diagram below with the appropriate apparatus used in the 1

experiment.

-

Page 50f 12
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(b) Write a balance equiation for the reaction between zinc and dilute hydroch lo nc 1

acid.
(c) On the graphabove, sketch and label the graph for Experiment 2. - . [1]
(d) Taking reference from the graph above, suggest appropriate values for yand  [2]
z
ZZ it . e e aen molAM®

{e) The student repeated the expenmenl at 50 °C. Explain in terms of energyand 3]
particle collisions how an increase in temperature increases the rate of a
reaction.

[Total marks: 8]
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A4  The fable below shows the results of some of the chemical reacttons of four
unknown metals.

formed when gas produced is being passed’
through Jimewater

Metals Thermal decomposition of metal Reaction of
carbonates metal with
cold water
A ] Greenish-blue solid tums black. White .| No readtion
precipitate formed when gas produced is
being passed through limewater )
B White solid remains. No gas was produced. | Very vigorous
reaction
C White solid tumns yellow, furns back to white | No reaction
after when cooled. White precipitate formed
when gas produced is being passed through
limewaler . ... . .. v A : LS
D | White solid remains white. White precipitate | Little bubbles

forméd on the
surface of the
metal

{a) Arrange the metals in ascending order of their chemical reactivity.

" (b} Metal Aand D are placed into two separate heakers of iron(TlI) sulfate
solution. Describe {he observations you will see in each beaker.

Page 7 of 12
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(c)

{d)

A5

(a)

Pure iron can be extracted using the Blast furnace in the presence of carbon
monoxide,

(i) State the three raw materials needed for the extraction of pure iron using  [2]
the Blast furnace.

(i) Whnte a balanced equation, with state symbols, for the reaction mentioned [2]
in (c).

Iron oxidises to form iron(IIT) oxide, which is also known as rust.

() State the conditions needed for rusting to take ptace. 1

(ii) Using your knowledge of the reactivity series of metals, describe and 2]
explain how rusting can be prevented.

- [Total marks: 11]

Hydrazine, NzHa, is used as rocket fuel. The equation for the combustion of
hydrazine is as follows:

NzHg (@) + Oz (g) 2 2H:0 (@) + Na (@)  AH =-622 kdimol

Explain, in terms of bond breaking and bond forming, why the above reaction  [3]
is an exothermic reaction.

Page 8 of 12
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(b} Draw the energy profile diagram, for the reaction between hydrazine and
oxygen. Label clearly, the

- AH of reaction,
- achvaticn energy, E,,
- reactants and products.

- -
- -—

(c) Hyt‘:T'razine also undergoes another reaction with fluorine
- NaH4 (g) + 2 F2 (g) > 4 HF (g} + N2 (g)
Use the following data to answer the question that follows:

Bond Bond Energy (kJ/mol)
h N-N 163
o N—H 390
F-F 168
H-~F 565
N=N 945

Calculate the AH for the reaction between ﬁ‘ywdrazine and fluorine.

Page 8 of 12
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(d) Hydrogen fluoride is a highly dangerous gas, forming corrosive and
penetrating hydrofluoric acid upon contact with living tissue. The gas can also
cause blindness by rapid destruction of the corneas.

- (i) Hydrofluonc acid is a-strong acid.-Define the ferm strong acid. -=- - [1]

(i) A student claims that hydrofluoric acid conducts electricity, therefore 2]
hydrogen fluoride Is an ioruc compound. Do you agree with the student?
Explain your reasoning.

El

[Total marks: 4 2]

- End of Section A -
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The Periodic Table of the Elements

. o GI'OUD
bl | . . v T v T v [ Vi 0
e | 9 B o 2
H He
hydragen heliom
. 1 2
? . g 11 12 14 16 19 20
Li Be B c N Q F Ne
Lihem | berylium borgn b llrergy vD Nusting naen
3 4 5 (] 7 3 9 10
23 24 27 28 3 3z 355 40
Na | Mg i Al | si P | S Cl | Ar
sodlum  |megheawm aluminlém | ailllson  {phosphosus]  salfur chioring Brgon
11 12 13 14  [15 16 17 18
as U 11} 45 48 51 A2 95 &6 59 59 84 65 70 73 15 79 [ g4
K Ca S¢ Ti v Cr Mn Fe Co NI Cu Zn Ca Ge As Se Br Kr
polessium | calowm | scandivm | tianlem | vanadim | chramium |mang iron cobalt nickel topper e gallurn | gowmaniumi| arsenic | eblenum | bromine | Xryploa
19 20 21 22 23 24 25 28 27 28 29 a0 131 32 Lk 4 " 135 136
a5 88 B3 a1 a3 96 - 101 103 106 108 112 i15 119 1221 128 127 13
Rb Sr Y Zr Nb Mo Tc Ru Rh | Pd Ag Cd in Sn Sb Te I Xe
fuidlum | stenlium | ptldum | zircenlum | nicblum | matyltdany | techrelium | suthanium | rhodiem { peltadium slver eadmium | aium tin antmeny | teliurlum wdlna xenan
a7 38 39 40 41 42 m 43 44 45 46 47 48 49 50 51 82 53 54
133 137 138 178 181 184 186 190 192 195 187 201 204 207_ 209 - - -
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Tr Pb Bi Po At Rn
cagsium | barum | lanthenum{ halnlwm | lantalum | wngsten | shoolum | esmium vigum | Platum gald merety | whetium lead bismuth | pofontum | ssieiine radan
5 56 57 |72 73 74 75 76 77 T8 78 80 B1 a2 83 &4 g5 a6
Fr Ra Ac
franclum | tatium actinlum
a7 88 89 "
*58-71 Lanthanaid series .
190-103 Actinvid geries —
140 141 144 - 150 152 157 368 162 165 167 169 173 175
Ce Pr td Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
cetlum  |p dyer [nebdymbum| premethium] samarlum | ouropium |gadolinfum | terdlum [ dywprosl ho! bl hullum | prerblum | Tulelium
g8 9 " 60 &1 62 83 64 r65 65 67 ;3 33¢] 70 Fal
Keyj a 2= elative stomle mass 232 - 238 - - - - - - - - - - -
X X = atamle symbal anh Pa : L{ Np ‘ Pu Am Cm \ kB:TE N qu! E uErsz ' Fr1n Md Mo Lr
o fuem  [pratactial uranlum | neplunt Fluton' Aclum | cariom arkefiuty | calfornlum |etneteinlum] fammiom delaw) beli I um
B = proton fatomlc] number | 3" o4 02 (g3 8¢ |85  |e o7 |ss  |us wo | w1402 (103
1]

The volume of one mole of any gas (s 24 dm?® at room temparature and pressure (rntp ) '
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Section B (30 marks)
Answer all three questions in this section. The last question is in the form of an
either/or and only one of the alternatives should be atlempted.

B6 Mass ‘'spectrometry is an |mportan{ technique which can identify the amount and
type of chemicals present in a sample by using a machine called a mass
spectrometer. In general, the two quantities that can be measured are the
mass/charge ratio (m/z) and the relativé abundance of particles in the sample.

Mass!charge (mi2} ratio: this is calculated by dividing the mass of an ion by its
charge. E.g. a sodium-23 ion, ®Na®, would have a m/z value of 23. Hence, the miz
of an ion with a charge of 1+ is effectwely its relative mass.

Relative abundance: this refers fo the percentage of a particular isotope which
occurs in nature. E.g. in a sample of chlorine, the relative abundance of chlorine-35
is 75% and chlorine-37 is 25%.

The steps below show how mass spectrometry is done:

Step 1: lonisation — the sample is vapourised. Energy is then used to knock off one
or more electrons from atoms or molecules in the sample, changing them into

positive ions. If enough energy is supplied, some bonds of molecules are braken
and smaller posmve lons are formed

I A P ]

Step 2: Acceleration — the ions formed from Step 1 are accelerated through the
spectrometer by the use of negatively-charged plates: ~ g

Step-3: Deflection and detection — the ions are deflected by a magnetic fi eld and
are detected electrically.

Step 4: Mass spectrum — the mass specfrometer records the miz and relative
abundance of all ions in the form of a histogram, called a mass spectrum.

Figure 1 below shows the mass spectrum of a pure sample of lithium:

Relative abundance {%)

A
96.25-1
Additional information
It is known that all ions analysed in
this sample have a charge of {+.
3.75 4 I

6 7 > miz

Figure 1: Mass spectrum of a pure sample of lithium

Page 2 or12 — _
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Figure 2 below shows the mass spectrum of a pure sample of chlorine:

Relative abundance {%)

A Additional information
75.0+ It ts known that all ions
analysed in this sample have
a charge of 1+.

250

35 37 70 X y

Figure 2: Mass spectrum of a pure sampie of chlorine

—> miz

-%.i:

Figure 3 below shows the mass spectrum of a pure sample of an unknown
hydrocarbon:

" Rélative abundance {%) ” : :
LN Additional information

It is known that all jons
analysed in this sample have
a charge of 1+.

14 15 26 27 28 29 30 37 38 39 40 41 42 43 44

> miz

Figure 3: Mass spectrum of a pure sample of an unknown hydrocarbon

85
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Figure 1
@

(i)

Figur:e 2
{b) (i)
(i)

Explain how the data in Figure 1 shows that there are two isotopes  [2]
of lithium,

Show that the average relative atomic mass of lithium is 6.96 [1]
rounded off to 3 significant figures. Show your working clearly.

Statethevaluesof xand y. ...c.o. ovvvs vv ceeveen e ver oo . [2]

There are only two known isotopes of chlorine, C/-35 and CL37. [2]
Use the data in Figure 2 to suggest why there are 3 additional
peaks of 70, x and y on the mass spectrum of chlorine

Page 4ot 12~ Need a home tutor? Visit smiletutor.sg



Figure 3

(c)

(M)

{in)

(i)

A student comments that the unknown hydrocarbon is propane [2]
Explain how the data in Figure 3 shows that this is true.

Suggest the formula of the ion which has a m/z value of 14. [1]

Another mass spectrometry analysis was carried out on a sample [2]
of butane. Suggest how the resuits of the mass spectrum of butane
would differ from that of propane.

[Total marks: 12]
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B7

The table below provides some information on four organic compounds:

Compound | Molecular formula | Decolourises brown | Turns moist blue
aqueous bromine? | litmus paper red?
A CoF4 Yes No
B CaHeOZ No Yes
C -.|- C3Hg 02 Yes - No
D HOzC - C2H4—' COzH No Yes
(a (i) Compound A can be polymerised to make polytetrafluoroethylene, [1]
also known as PTFE.
Draw the structure of PTFE.

(ii)  There are high and low grades of PTFE. 11
Molecules of hlgh-grade PTFE typically have a relative molecuiar
mass of 1.2 x 10°,

Calculate how many repeat units there are in a typical molecule of
high-grade PTFE. Show your working clearly. .~

(iii) Low-grade PTFE molecules typically have a relative molecular [1]
mass of 1.4 x 10,

Explain why low-grade PTFE has a lower melting point than high-
grade PTFE.

(iv) Descnbe and explain a pollution problem caused by getting rid of [2]

substances made of PTFE.

Em s saE s svaaErsET e B muLa vEmad
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(b) Compound B can react with another organic compound to form ethyl - -
propanoate.

(i) Draw the structure of the organic compound which can react with B 1]
to form ethyl propanoate.

(i)  Draw the structure of ethyl propanoate. [1]
(cif Compound C can be polymerised with Compound D. {11
During this polymerisation process, small molecules of water are
i eliminated.

Draw the structure of the polymer formed when G is polymerised with D,
showing 2 repeat units,

[Total marks: 8]
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EITHER

B8  This question concerns the chemistry of carbon and silicon, elements from Group IV
of the Periodic Table.
The table below provides some information on two different forms of carbon
(allotropes) and silicon:

Substance | Melting point/°C Electrical Uses
conductivity

Carbon Above 3000 Poor Cutting tools,
allotrope A drill bits

Carbon Above 3000 Good Lubricant
allotrope B

Silicon 1414 Good Semiconductors

in electronics

Table 1- Some information on carbon and silicon

(a} Carbon tends to form covalent compounds. [3]
By drawing the dot-and-cross diagram of a carben compound of your
choice, describe how a covalent bond is formed. You only need to show
valence electrons.

(b) Explain, in terms of bonding, why carbon ailotrope A can be used as a [2]
drill bit while carbon allotrope B can be used as a lubricant,

Page 8 of 12
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(c} Carbon is commonly used as a reducing agent. For example, it can ~[1]
reduce zinc oxide to form zinc.
Expfain, using oxidation states, how carbon is acting as a reducing agent
in the reduction of zinc oxide.

o - - —_—

{d) Silicon has the structure has shown below: [2]

Legend:
® represents a
silicon atom

Figure 4: Structure of silicon
This structure of silicon in Figure 4 above alone is unable to account for

one of its physical properties stated in Table 1.
State this physical property and explain why.

(e} Silicon reacts with oxygen to form silicon dioxide. ’ [2]
Describe cne similarity and one difference befween the structures of
silicon and silicon dioxide.

[total marks: 10]

FYmmm 04 £ AN

B At Neéd a home tutor?” Visttsmitetutor-sg



92

OR

B8 This question concerns the chemisfry of some elements in Group II of the Periodic
Table.

(a) Magnesium is in Group O of the Periodic Table. !t tends to form jonic  [3]
compounds.
By drawing the dot-and-cross diagram of a magnesium compound of
your choice, describe how an ionic bond 15 formed. You only need to
show valence- electrons. - -

(b) Magnesmm reacts wnth oxygen to fonn magnesmm oxude
(i Interms of bondmg. strong electrostatic forces of attractlon exist [2]
in both solid magnesium and solid magnesium oxide, but different
kinds of particles are involved.
State these particles.

(i) Both solid magnesium and molten magnesium oxide conduct [1]
electricity differently.
Explain how solid magnesium conducts electricity differently from
molten magnesium oxide.
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(¢} Both magnesium and calcium metals are reducing agents. - ¥
Some chemical reactions show that calcium is a stronger reducing agent

{d)

than magnesium.

Wirite a single, chemical equation fo represent one such reaction.

The table below provides some information on some salts of Group I  [3]
elements:
Name of salt Solubility
(maximum grams dissolved in
100 cm® of water at r.t.p)
Magnesium sulfate 35.1
Calcium suifate 021
Barium sulfate 2.45x10™
Radium sulfate ?

From the information give in the table above, suggest how you would
™ prepare a pure, dry sample of radium sulfate. Name the starting

reagents in your answer.

[Tota! marks: 10}

- End of Section B -

¥3
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2015 Prelim Answers

Paper 1

ic

2D 3C 4 A 5C i]:] 7C

BA 9A ioc

11C

12C_|13D 114D [15B [16B |17A “[18B |19A |20A

21D

22B |23C |24B [25C |26C |2YD |[28A {29C |30C

31A

328 [33D (34D (35D |36C |37B |38B |39C |40A

Paper 2 Soctlon A

F\s* @ - Pt3

- - 7&‘0
N\&ss‘% ﬁa ;0510-05 %ﬂ

Marking schame

Ramarks

Solution will tum from blua to coloutless [1]
Copper lons are preferentlally discharged
fram tha solution [1]

Atal

B

E

b

Carbon manoxide binds rreverssbly with
haemoglohin [1] to form carboxyhaemoblabin
which prevents transportation of oxygen to
the whole body, causing respiratory
difficulfy {1]

Rejact breathing dificulty

Ci

Any nobls gas

Noble gases is unteactlve/full valence
shellfoctet or duplst structure {1j

AZal

Gathode: 2H{ag) + 2e 2 Hz(g)
Anode 2CI {(ag) ->» Ch {n) + 2¢°

-1 mark if no state symbols

Effervescence of a colourless gas produced
at cathode. [1] Hydrogen Is [ess reactive
than sodium In the reactivity seres, therefars,
H* lons Is preferentlally discharaed [1]
Effervescencs of a greenish yellow gas
preduced at angde. [1] CI" lons are
preferentially discharged bacause ltisa
concentrated solution [1]

Reject chlotine
{ons/chlonde atoms,

Reject hydrogen is
preferentially dischargsd

(o)

No. § o A Xy

G 120 A G

- 0:60
oSS of Cu= 85 % &%

= 1609 n

ECF from A2al
ECF from withln question.

I

(5] Sllvar anode will dissolve compared to Comparlson must ba
seelng pffervescence sean at the ancde [1] made
Silver anada Is a reactive electrode compared
fo [nert carbon electrode [1]
Ala Markings must be shown
(b} 2HCi{aq) + Zn(s) = ZnCl{aq} + Ha{m) =t mark for no state

symbol
No marks for wrongly
balanced equation




(c)

Volume of gas f cm®

m

xpariment 1

&

periment 3

Time f minutes

(d)

Y = 30.0 cm®
Z=0.25 mofdm®
Or

¥Y=600cm?®

2 =0 125 molfdm®

(e)

Increase In temperature, Increases the
kinetlc ene of the partictas f1], mare
particlas have enargy greater ar equal to
the activation energy [1), higher fraguency
of sffactive colllsion,[1] increese speed of
reaction

Ada

ACDB

Metal A No visibla observation {1}

Metal D: Metal D dissolves/brown solution
becomes colourtess/Grey salld produced (Any
2 for 2 marks)

[(o3]1]

Coke, Haematite and Limestone

{i)

Fe;05(8) + 3CO(g) < 3C0,(g) + 2Fe(l)

=1 mark If no state symbots

()

Oxygan and water

Reject air

(in

Sacrificial Protection A more reactive metal
like magnes:ium or zinc can be placed beside
iron [1] 1t will corrode In place of Iron [1]

Bond snerqy absorbed fo braak the bands
af NoHe and Oz [1] s lasser [1] than the

enargy released for the bond farmatian of
H;0 and N, [1]

covalent comﬂ_gn_dj_]

made up of non-metals [1] therafore tis a

st A = Shi f th h
® m ;m - Foarlfa?‘t::wmi' %rr?é)nge.
activatlon energy and
comect reactants and
praducts. (<1 m if ore or
o Is missing)
Ammow wrong = Wrong
Yogem 5 eudis
{c) v v
i’""ﬁﬂ shorbed = 1o T390 (8)
+158(9)
- 20013 Trd
crar) O Q‘J’rg'.
- ;g,og €y E‘j
q
AW = 20%
Y £ M vl
@Iy | Astrang acids an acid that dissoclates,
completely in water o produce H' ions
iy | The statement Is false. Hydrogen fluonde 1s




Papear 2 Sectlon B

B

Marking scheme

Remarks

TSN

Isotopes have the same number of protens but  _
different number of neutrons

In Figure 1, there are 2 1ons detected which have
diffierent mfz values of 8 and 7 [1] This indlcales that

these 2 lons have different numbers of neutrons [1]

ACCEPT
*particies” i place
of ions

REJECT different
“‘mags numbers”

afl)

375M00 x 6 + 85625100 x 7 = 6.96 (3s)

Mo marks if no
working is shown

bl)

X=T2[1], y=74 11

bil)

Chlorine exists &= disfomlc moleculas [1]

There are 3 posslble comblnations
2 atorns of CI-35

1 atom of CI-35 and 1 atom of CI-37
2 atoms of Ci-37 [1]

OWTTE

i}

The largest méiz value s 44, which belongs to the lon
formed by the |amgest molecule This molecule would
be that of the unknown hydrocarbon as it Is unbrokan

1]

OWTIE

Eropane has g [olative molecutatmass of 44 [1]
CH,

if)
%r)

2
The highest miz value recorded would ba 58 [1]
There would ba mor&peaks 11

B7ai)

&

CETn
- P

ACCEPT 2 or
more repeat units

<)

ACCEPT 20r
mare rapeat units

Any approptiate compound
1 mark for comect number of electrons on carbon

atom

1 mark for commect numbar of electrons on tha olher

atom(s)

Explanation. tha carbon atom and X atom share a
alr of electrons to attain a noble gas alectronic

configuration [1)

0 marks for lonfc
compound

Fal)

M, of one rapeat unlt =42 x 2 + 19 x4 = 100
No_of repeat units = {1 2 x 10%)/ 100 = 12000

EZ)

Low-grade BTF& moletules are smaller, and hence
there ara fewer eleclrons.

There are weaker Intermplecular forcas In low-grade
PTFE which requlra tess heat to overcome [1]

b)

In allotrope A, every ca atom [s bonded to 4 cther
carbon atems by strong covalent bonds This makes
the whole struclure very hand,

In allotrope B, every ca atom |s bopded to 3 o
carbon atoms in hexaqenal |ayers. Lite forca la
neaded lo overcome these weak Inteqmalecular
forcas of attraction batwean lavers, making B
slippery.

To discuss mark
allocafion

c)

Carbon causes the oxidation state of zinc to dacreasa
from +2 In ZnO {0 0 [n Zn, hence eduging zing oxde

alv)

Subsltances made of PTFE are fog-blodenmadahble
1.

If they are disposed by buming, toxle g sgg are
refeased [1] OR If they are disposad by

valuabla land spaca nas to be used as Tagdﬂﬂ 3 [1]

d)

Good etectrical conductvity [1]

Evary carbon atom s honded to 4 other carbon
atoms, all valence electons ara used In bonding and
there appears to ba no moblle deloccalised electrons
orlons

bi)

9)

Simifarty. bolh sllicon and sllicon dloxida have glant
eavalant {etrahedral [1] struclures

Difference; the stniciure of gllicon only [nvoives silicon
atoms whila thera are silicon and o atoms

present |n sllicon dioxide [1].




OR
B3

a)

Any appropriate eompound .

1 mark for comact number of electrens and charge on
magneslum lon

1 mark for comrect number of alectrons and chadge on
thoe other 1on{s})

Explanation the magnesium atom transfers 2 valence
elggirons to X atom, Both lons attaln_ noble gas
slectronlc configurations [1]

by

In solld magnesium, strong elactrostatie forces of
atfraction exist between positlve and negalive 1]
In solfd magnesium oxlde, etrong alectrostatic forces
of aftraction exist between posliive fons and “sea” of
mobile, dolocalised alectrons [1]

bif)

Solid magnesium canducts elactriciy because of the
“soa” of mobile, delocalised elactrons
Molten magnasium oxlde canducts electncrty because

of mobila fons

c)

Any appropriate reaction, @ g displacement reaction
Invalving calcium and magneslem

)

Add anv soluble mdlum salt, o g agueous radium
nilrata to any so te salt, 8.g. agueous
aadium sulfate {1]

Filter the mbdure and keep the residue [1]

Wash residue with d'stilled water and press dry
betwean sheats of filter paper [1]
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Ethylamine gas, CaHsNHz, and hydrogen chiorids gas, HCE, react together to form a 4 Tha scheme showa a sequence of reactlons slarfing from compound Y
white solld, ethyfamine hydrochlioride,

At which positfan in the tube would a ring of solid while ethylamine hydrochloride
form? compound Y

-

- - -~ _ . -

N A B cC D Y oxess

y % HNOy(aq}
// @% é ' gas | 4 |colourtess

7 %ﬁ sclution
cotton wool soaked cotton wool soaked NaOH{ag)
In ethylamine solution in hydrachiorle acld !
white precipltate
Insoluble In excess
Amino acids ara colourless and cen be separsted and Identified by chromatography NaOH{aq)
az shown
What could compound Y ba?
glass covor
A eluminium hydrogencarbonate B calcium carbonale
—
c  copper(ll) carbonale b zinc carbonate
beeker
chrom fy 5 The apparatus shewn can be used to find the rate of some chemical reachons
Fapar solvant

S
L}

T l L + E ﬂ
P =
a localing agent

What additlonel apparatus andfor chemical Is/are required to calcutate the Ry value of
the amino acids present In a mixture?

A ander

B

C  aruler and a locating agent

D naithera rular nor a locating agsnt

The rate of which reaction can be followed using this apparatus?

A Mg+ HCi B AgNOy + Kl
in which palr do nelther of the gases change the colour of moist bice Bimus papar? € N=OH + HC?! D NaOH + CuS0q
A ammania and hydregen
B  ammonia and hydrogen chioride
C  carbon dioxide and chlonne
D  carbon dioxide an.d sulfur dioxide




Maturally-ocouring bromine has a relalive atomlc mass of 80 and consists ontrely of
two isotopas of ralatve atomie masses 70 and 81

What can ba deduced abaout naturally-occuring bromine from this information only?

A~ Bromwne Is radioactive -
B Bromine has different oxidabon states

[ Bromine isctopes have different number of protens

1] Bromine eonlains the two Isetopes in equal proportions,

Anfon 2" has m nucleons and n electrons

What does tha nuclous of an atom X conlaln?

number of protons number of naulrons
A n-2 m-—n
B n-—-2 m—{n-2}
[ n+2 m=(n=2)
D n+2 m—n+2)

Both magnesium oxide, MgD, and aluminium oxide, AfzCs, are sollds et room
temperature of 25 °C

The table below shows their melling and bolling polnts

malting peint (*C) boillng polnt ("C)
MpO 2852 3600
ALO; 2072 2880

Qvar which temperalure range will both pure compounds condud electricity?

A 25°Cip2852°C B 2072°C to 2852 °C
¢ 2852°Cto 2880 °C o] 2880 °C to 3600 °C

The siructure of metals consists of positve lons in & *sea of electrons’,

Which statemant comectly describes what happens to the paticles in the metallc
healing elerant of an elactric ketlle when the kellla 15 switchad on?

A Electrans move In both diractions In the element,

B Electrons move [n one direction only In the element,

C  Positve Jons move In one diraction oply n tha elamant.
b

Electrons mova n ona diraction and postive lons move in the eppasita
direction In the elemant.

10

1"

12

In the latica slruclure of lonlc compounds, coondination number 1s the number of
nearesl nelghbour lons of opposite charge For Instance, in sedium chiodde, each
Na’ Ion Is suounded by 6 CI lons and sach CF lon is sumounded by 6 Na' lons
Therelore, coordination number of Na* and C lons Is 6.

The table below shows the ions present and the coordinabon number of the iens in
some ionic compounds

fons present coordination number of
compound - formula
cation | anlon cation anlon
sodlum chioride | Na® cr B [ NaC!
Utanlum({lV) oxide | TT* o g 3 TiOz
[ [] R 4 8 7

What is the formuta of compound P?

A QR: B Q:R
Cc Qr, D QR

Silicon carblde, SIC, has a structurs simllar to diamend, Boron nliride, BN, has &
structure similar to graphite Bronze Is an alloy of copper and tin

Which statomants sbeut SIC, BN and bronze ara comect?

1 All are bonded covalently.

2 All have high melting and bolling peint.

3 All except bronze are soluble In organic salvent,

4 All except eTlicon carblde conduct electriclty when sofld
A 1eand 2 B Zand 3
c 2and 4 n] Jand4

Ona volume of paseous element X; reacts with an equal volume of gaseous
hydrogen to form two valume of & gaseous hyddda

What !5 the formula for the hydride of X?

A HX B HX
C HX D HX
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14

The dlagram shows the sluctures of the etoms of eloments ¥ and Z.

il
[

(2)
(2X8)
p=proton -
9 n = neutron
o= eleciron
Y z

Elemanids Y and Z react to form a compound
What Is the mass of ona mole of this compound?

A 11g B 29
C 23g D i0g

An equa! number of mofes of two chemlical compounds, R and §, are given
Tha chemilcal fermulee of these twa substances, R and 8, are shawn below
R NaAShO,
§ CaAlLSI0s
Which statements are Incomect?

1 R and S contaln the same number of mojes of oxygen
2 Both R and S have the same percentage by mass of oxygen,
The percentage by mass of aluminium In S Is twice the percentage by

3
mass of gluminlum In R
A 1and2 B 1and 3
[+] 2and3 D 1.2and3

15

16

17

Four students preparad hydrated copper(ll) sulfale by adding an excess of dlivta
sulfurlc acid to coppes()l) oxide Each student used a diffecent mass of copper(ll}
oxide

dilule sulfiric acid
CuD - > CuS0, 5H:C -

Mr= 380 Mr= 250

After the copper(ll} sulfate bad crystalised, the students dried and weighed the
cryslals

it I& known that 1 mole of coppar(ll} oxide preducas 1 mola of hydrated Eopper{!l)
sulfate from the reaction

Which student producad the highast parcenlage yield of hydrated copper(ll} sulfate?

mass of copperfll) oxida used /g | mass of crysial produced f g
A 4d 11§
B §8Q 235
[+ 120 350
D 160 465

20 em” of propyne, C;Hy, s reactad with 500 em” of oxygen,
The equation for the reaction is shown befow.
CiHy + 403 — 300, + 2H;0
What is the tolal volume of gas remaining at the end of the reaction?

{ell volumes are measured st room temperature and pressure)

A 6ocm’ B 100cm’
c  4socm’ D 520cm’
Which processes are endothermic?
1 Ciz — 2Ct
2 bumning & fossil fue!
3 obialing lime (CaC) from Timestone {CaCOs)
4 reacting hydrogen with oxygen
A 1and2 B 1anrd3

c 2and 4 0 3ard4

—_—
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2D

The changa in energy during a reactien is represented In the following energy profile
diagram

A
Energy / kJ

Reactant

Product

C

Prograss of Reaction

What doas Y represent?

A the enthaipy change for the foerward reection

B the actlvation energy of the forward reaction

c the activalion snergy for the reverse reaction

D the enargy released to form the bonds In the produets for the reverse reaction

‘Solutons ef hydrochlorlc acld, HC! and ethanoic acld, CHyCOOH, of the same
concentration react complately with 5 0 g of calclum carbonate, CaCO;, In separate
conlainers

Which statembnl Is correct?

A CHyGOOH reacts slower because it hes a lower pH than HG!

B Asmaller veluma of CO; is produced with CHyGOOH than with HGI
[ A groeater volume of Oz is preduced with CHyCOOH than with HC!
1] The sama volume of CO; Is produced with both CH,CODH and HG!

In which reaction doas a single mirogen atom have the greatast change In oxidalion
number?

A 2ND + 0 — 2NO;

B 4NH3 + 50z — 4ANO + 6HO
c ANH; + 6NO — 5N; + EH:0
D 3NO; + HO — 2HNO, + NO

21

22

Three electrolylic cells are set up Each cell uses inert electrades

The slactrolytes used fer each cell ara shown In the tab's below

coll 1 cencanirated silver chloride salutlon

cell 2 molten sodium lodide

coll 3 dilute nitc acid solulipn

In which of these cells Is a gas formed at both electiodes?

A 1and2 B 1and 2
c 2 only D 3enly

Tha diagram shows the slechrolysis of molten laad{il) bromide using inedt electrodes

+ -

s—-—

J

s[lvery motal

moltan lead{ll) bromlde

heat

What happans during this elactrolysis?

A lons change to atoms

B Atomns changs fo lons

c Covalent bonds are broken
D Now compounds are formad




The disseciation constant (i) for 8 base Indlcates the extent o which [t dissocates
Into lons In water The highar the dissoclation constant (Ky), the higher the strangth of

tha base

Generally, compounds from amine homologous seres foorm weak bases when
dissolved In weler Far Instance, when methylamine [s-added lo water, il lonlses
partially Inlo methylammonium fon and hydroxida lon as shown In the equation below

CHyNH; (ag) + H0 () 5 CHyNHY (sq) + OH (aq}

The diaseciation constant (Ks) end full strrctural formula for the first four membars of
the smine homologaus serles are given In the table balow

amine fult structural fonmula dissoclation constant {K:)
H H
I 1
methylamine L f" ;' 4ex10™
4 H
H ® 0
[ |
sthylamine =i 45107
H H H
H H H H
[ I
propylamine AR 35x 107
H H# H K
H H H H H
| T I B
bulytamine H= 'I:_ f_ T_ T- r 40%10™
H H H H H

Based en the data above, which statement Is comrect?

A Agquecus mathylamine tums Universal Indleater from green fo yellow
B Increesing the length of carbon chain Increases the sivength of the base

c There are more undissoclated malecules in a sclutlon of bulylamine than that
In ethytamine of same concentration,

D Glven that the K, of ammonia = 1 8% 10", there fa a higher concentration of
OH™ lons in ammonfa solufon than that In propylamine of tha sams

concatration

26

Three oxides are added separately to aqueous barum hydroxids
1 lead(ll) oxide
2 nitregen monoxide
a sllicon dioxide

Which owdai{s) react{s) with aqueous banum hydroxida?

A tend2 B 1and2
¢ 2and3 D 1onky

A colourdess solution contalns three different lons, Ag’, Ba® and an unknown anion,

Y

Whatls Y7

A OF B COs
c NOy p sob

Which two statements [ndicata metal M may have a prolon number between 21 to

307
1 It conducts electriclty
2 It forms two coloured sulfates
3 [t forms two basfe oxides with formulae MO and Mz0;.
4 It regcls with steam to farm a metal oxide with fermula MsO4

A tand2 B Tand 4
C Zand 3 b Sand4

Which property would all the hydrogen compounds of the Group VIl elements

possess?

A Theyare covalent.

B Theyam solids al room temparature
C  ‘They conduct elecircity when molten
D  They form alkaline aqueous solulions

19:



28 Which dlagram comectly illustrates how [ron Is preveniad from rusting by sacrificial

29

protection?

ToT T 7
Illlllll

A B
R iron carbon iron 4100 ine
earbon Iren

Identify gas P and solid Q.

p Q
A hydrapen zne oxlde
B hydrogen iron{!l) oxlde
c axygen sulfur
D oxygen carben

30  Which chart could represent the compas!tion of a galvanised roof?

___carbon

3 Threae different melels, X, ¥ and Z, are each aedded to an excess of dilute hydrochloric
acld

Tha graph shoews how rapidly hydrogen gas la givan off

valume of
hydrogen
gas/cm®

0 ’ time js

|dentify matai X, Y and Z.

X Y Zz
A Fe Cu Ca
B Ca Fa Cu
C Mg Pb Ag
D Mg Ag Fb

32 Whih pollutant gas Is produced by the decomposition of vegelation?

A CHy 8 Co
c NO D 80

T2 ,



Cruds oll Ia fractienally distiled in a fractionafing column Ths pesitiona et which
fractions X and Y are collecied ere shown

fractions

<

LT

cruds ol ——a=—

(SHERRY

f

Which staternant la comract?

X has a higher balling pofnt than ¥.
X has & longar ehaln molecules than Y
Tha temperature increases up the column

o0 m»

X condenses at & lower tempereture than Y.

Which crganle cempound requires the least oxygen for the complete combusflon of
ona rmole of the compound?

A CaHa B CyHs
c C3H:DH D CyH;CODH

Which bonds fsfare not present (n methanoic acld?

1 cC

2 c=C

3 c-0
A 1and2 B 2end3d
c 1 onky D 2only

36

37

38

With the presence of UV Iight, 1 mole of propane raacts with 3 moles of chlorine Ina
substitutlon reactlon

What [s the formuta of the organle product In this reaction?

A C:HiCla - 8 C.H:Cls [—
c CaHCly D CiHsCh

Arachidonle acld Is one of the most ebundant polyunsaturatad fatty acids in the brain.
[t has a molecular formuia of Cygkly COOH
How many C=C double bonds are present In 1 moleculo of arachidonlc acld

A 1 B 2
C 3 D 4

The diagram shaws a saction of a pelymer

Which statement about this polymer 1s comeci?

A 1t 15 @ condensation polymer.

1t decolourises aqueous bromine

Both the polymoer and lts monomers have the same emplrical formuta,
The structural formula of s menomer Is

@ _ s
PaniN
H i

o0 m

P

14 ~
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40

The diagram shows the partfal structure of Torylona

olemololom

From which pair of monomers is it made?

S S

Ho—_ o +

+

cC

HO—D—E—-OH +

? HO—-I—D—E—OH +

The diagram shows the stnucture of ethyl elhancate

H O H

HO——OH
HD—E—%—@—OH

HO—%—E——OH
1 0

HO—C—Y4—C—CH

oL, Ll
T
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Answer ALL guestions in the spaces provided,
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Answer ALL questions in the spaces provided.
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A1

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

The following information is given for the oxides of some elements in Period 3.

The elements are labelled as W, X, Y and Z. - -
Element | Formula | Melting | Boiling Behaviour of Reaction of
of oxide | point/°C | point/°C | oxide with water axide with
hydrochloric
. acid
w WO, -72 -10 Dissolves in water No reaction

to form a solution
that tums blue
litmus paper red

X X0 2852 3600 insoluble in water | Reacts with acid
Y Y0 1132 1950 Dissolves in water | Reacts with acid
v fo form a solution .5
nooT s ‘thattumsred® -| . . . 7.
fitmus paper blue
A 2204 2072 2977 Insoluble in water | Reacts with acld

'r.\_'f e g he P ovs [ERP -

Use the information from the table to answer the following questions. R S

+ .

(a) Which element has the highest tendency to gain‘electrons? Explain your answer. 2]

(b} () Draw a'dot and cross’ diagram to show the bonding in Y,0. [21
Show the valence electrons only.

saillabtar o

2o M WAP ST 2PN H
UTOUT TV ISTC STHITC tTOtUT- oY
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A2

(b) (i) Predict the electrical conductivity of Y.0 in the solid state. Explain your [2]

(c)

(a)

answer,

Arrange the elements W, X, Y, Z in order of increasing proton numbers [2]
[Total: 8 marks]

Duning a chemistry experiment, a student added 1.00 g of calcium metal to 3]

25.0 cm® of 1.50 mol/dm® of nitric acid. The gas evolved from the reaction was
collected and measured over fixed intervals until the reaction is completed.

Calculate the total volume of gas expected to be collected at the end of the
reaction.

113
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A2 (b) Atthe end of the experiment, a graph of volume of gas collected against time.was

(e}

{d)

(e}

plotted and shown below.

Volume of
gasfcm®

500f~- - - - -~ o2 -

N »Timels

Suggest a reason for the difference between the actual volume of gas obtained and  [1]
the theoretical volume calculated in (a).

o 3 : s D

The student intends to repeat the experiment using sulfuric acid. Other than mass, [2]
suggest one other important factor regarding the metal reagent that needs to be
kept constant in order to ensure that a fair second expenment was conducted.

N

Explain your answer,

Given that the volume and concentration of acid and mass of calcium metal used [2]
for the second experiment is kept the same as the first experiment, sketch the
expected graph on the same axes and label the graph as (d}.

Explain the shape of your graph in (d). I 3]

[Total: 11 marks]

Need a home tutor? Visit smiletutor.sa
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A3

The Ostwald Process is a chemical process for manufactuting nitric acid, HNO,. 1t is
done via two siages.

The chemical equation below Hlustrates the redox reaction that occurs in Stage Cne,
Stage One: 4NH3 (g) + 503 (g) — 4NO (g) + 6H,0 (g) AH =-805.2 kJ

(a) Draw anh energy profile diagram for the reaction above, indicating the enthalpy - 3]
change and activation energy clearly.

(b). In terms of oxidation states, explain why the reaction in Stage One is a redox [2]
reaction.

Stage Two consists of two steps.
Step 1: 2 NO (g) + Oz(g) — 2 NO2 (g)

In Step 2, NO; produced in Step 1 Is absorbed by water readily to form dilute nitric acid
as well as nitrogen monoxide, which is recycled to be used in Step 1,

(c} (i} Wnteabalanced chemical equation to show the reaction in Step 2. 11

() Name a physical process that can be carmried out to increase the [1]
concentration of the dilute nitric acid that is obtainad at the end of Stage 2.

Page 5 of 17 e
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A3 (c) (i) Expfain why tt is Important that the product in Step 1 of Stage Two does not  [2]
escape nto the atmosphere.

= - Total: [3 marks]

A4  The diagram below shows an experimental set-up of two electrochemical cells

Celi One

Dilute sHiver nitrdde sofution Goncentrated potassium

- —ema

Both electrodes X and Y are made of graphite. .

(a) Identify the positive terminals of both electtochemical cells and write the [3]
equations to illustrate the reactions happening at the electrodes. Include state

symbols,

Positive Terminal Half-equation

Cell One

Cell Two

(b) () Whatis the expected ratio of the volume of the gases abtained at electrodes  [2]
Xand Y?

Explain your answer with appropriate equation(s). Include state symbols.

Page 60f17 Need a home tutor? Visit smiletutor.sg
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(b) (i) Suggesta possible reason why the ratio of the volume of the gases may not [1]
be the same as what was expected m (b)(i)

{c) What is the colour observed in the electrolyte of Cell Two when the cirrcutt has  {2]
been switched on for a period of time?

Explain your answer.

[Votal: 8 marks]

(@) (i) An organic compound J contains 40.0% of carbon, 53.3% of oxygen and [3]
B.7% of hydrogen.

Calculate the empirical formula of the compound.

e Ly ane

(i) The relative molecular mass of the compound Is 90, ) 21

What is the molecular formula of the compound J?

Page 7 of 17 o
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A5 (b} The diagram below shows some information related to compound J.

Reaction J"l:
. GasR
Compound J TR as
Reaction I: Limewafer
H20 (g)
A I',i ,p White precipitate
C=C-C
- O—H
Campound &

() Reaction | is known as a hydration reaction. State the conditions required [1]
for the reaction to take place.

(i) Identify Gas R and the functional group present in compound J that allows (2]
Reaction 11 to occur.

(i) Compound J has an isomer. 2]

Using the information in (a) and the diagram above, deduce and draw the full
structural formutae of compound J and its isomer

Compound J Isomer of
Compound J

Page 8 of17 Need a home tutor? Visit smiletutor.sg
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(¢) (i) One of the isomers of compound J can undergo condensation [1]
polymerisation.

Define the term ‘condensation pofymerisation’.

(iiy Draw the structure of the polymer formed when compound J undergoes [1]
condensation polymerisatton. Show at least two repeating units.

(d) () Whattype of polymerisation can compound G undergo? [11

(i) Draw the structure of the polymer of compound G. Show at least two [1]
repeating units,

{Total:14 marks]
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- - Section B (30 Marks)
Answer all three questions in this section.
The last question is in the form of an eitherfor and only one of the alternatives should be attempted

B6 Read the information below about titanium and answer the questions.

Titanium is a metal that is ligher than carbon in the reactwity series. However, it 1s not -
extracted by electrolysis. It is extracted from rutle, which contans 50% titanium(1V)
oxide Although titanum is the 10™ most common occurring element in the Earth's crust,

it is a very expensive metal,

The flowchart below shows the extraction of fitanium.

Titanium{lV) oxide (TiO,) 1s reacted with chiorine and
Step 1: coke at 1000 °C to produce titanium(iV) chlonde (TiCly)
and carbon monoxide Titanium{lV) chioride is cooled
and collected.

Titanium{IV) chioride from Step 1 is reacted with

Step 2 magnesium at a temperature of 1100°C in a sealed
reactor for 3 days to obtain titamum. The sealed reactor

contains an atmosphere of argon.

S Tl e -
- - l

The reactor is allowed fo cool.
Step 3: The reactor is opened and the titanium is separated
from the other product, magnesium chlonde.

(@) Titanium{lV) chloride that Is produced in Step 1 exisis as a colourless liquid at room
temperature and pressure and boils at 136°C.

(i} Based on the information given, deduce the structure and bonding present 12]
titanium(lV) chloride. Explain your answer.

{(a) (i) What is unusual about the bonding present in fitanium(lV) chioride? Briefly [1]
explain your answer.

Page 10 of 17 Need a home tutor? Visit smiletutor.sg
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B6 (@) (i) Hence, suggest a possible reason why electrolysis of titamum(lV) chioride is 2]
not used as a method fo extract ttanium.

{b) (i) Write a balanced chemical equation to show the reaction that took place in  [1]
Step 1 to convert titanium(IV) oxide to titanium (V) chloride.

(i)  State an health effect of the product(s) produced in this reaction. [1]

{¢) (i) Write a balanced chemical equation to show the reaction that took place in  [1]

Step 2.
(i) Name the type of reaction that has occurred., (11
+(Iil} Suggest a reason why an argon atmosphere is necessary in this process [1]

(iv) Based on the information given above, deduce why titanum 1s expensive {2]
despite its abundance in the Farth’s crust.

. y ‘ o [Total: 12 marks]

Need-a-homeo-tuter2 \isit-smiletuter sq
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B7 (a) You are given two 10 molidm> of strong acids A and B, which have different
basicity. One 1s monobasic while the other is dibasic

(i) Give an example of a monobasic acid and dibasic acid. (11

Moncbasic acid

Dibasic acid

(i) Using your answer in (a)(i) as example, state and explain the difference in 2]
electrical conductivity, if any, between monobasic and dibasic acids

(iii) Using your answer In (a)(i} as example, briefly describe and explain an (31
expeniment to distinguish two given samples of a monobasic and dibasic acid
using a solution of 1.0 mol/dm® of aqueous NaOH.

(b) Aqueous solutions of chlorine and iodine are added separately to two test tubes
each containing a solution of iron(lf) ions. Aqueous sodium hydroxide is then added
to each test tube The resuits are given in the table below.

Addition of agueous Cl, Addition of I,
Aqueous iron{ll) ions Green solution turns Green solution remains
yellow green
After additon of 3 drops Reddish brown Dirty green precipitate is
of agueous NaOH precipitate is formed formed
() Name the reddish brown precipitate formed. i1

aad
>

N
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B7 (b) (i) State what s observed when excess aqueous NaOH is added to the brown i1}
precipitate.

(iii) Based on the table of results above, compare the oxidising powers of chlorine 2]
and iodine.

Include appropriate 1onic equation(s), with state symbols, in your explanation.

[Total: 10 marks]

. EITHER
. B8 Crude oil 1s a raw material which is processed in an ol refinery. Two of the processes
mnvolved in the refinery process are fractional distillation and cracking.

The table below shows the percentage by mass of different fractions in erude oil and the
demand for each fraction expressed as a percentage.

Number of carban Percentage in Percent‘a ge needed by
Fraction atoms per molecule crude oil {%) the ofl refinery to
supply demand {%)

Petroleum gases 1-4 4 "
Petrol 5-9 11 22
Kerosene 10-14 12 20
Diesel oil 14-20 18 15
vores | owras 2 ;

(a) State the physical property that is used to separate crude oil by fractional [1]
distillation '

(b) (i) Define the term ‘cracking'. (1]

1£3

Pape 13
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EITHER
B8 (b

(c)

(d)

(ii) Using the nformation from the table, explamn how cracking helps an ol [2]
refinery match the supply of petrol with the demand of petrol.

The hydrocarbon CisHsz can be cracked to form 2 moles of ethene, 2 moles of 1]
propene and one other hydrocarbon.

Write a balanced chemical equatton for this reaction.

Ethene can be reacted with hydrogen to give a saturated compound M.

() Draw the structural formula of saturated compound M formed. [11

- e ' - .

(i) Descnbe a.chemical test that can be used to distinguish between ethene and  [2]
compound M.

[Total: 8 marks]

Page 14 of 17
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B8  (a)

(a)

{b)

{0)

The table shows some information about a homologous series of carbon
compounds called alkynes

Molecular Enthalpy change
Name Condensed formula formuta of combustion
- —- - (kJ/ mol)
Ethyne HC=CH C:Ha - 1390
Propyne HC=C—CH; CsHs - 1466
Butyne HC= CH2CH; CsHs - 1952
Pentyne HC=C—CH,CH,CH; CgHs -2438

Using the information given, deduce the genera! formula of alkynes

How wili the boiling points of alkynes vary down the homologous series?
Explain your answer.

alkynes? Explain your answer.

o

125

[l

[2]

ﬂ_\,f'u'hat general frend can be observed in the enthalpy changes of combustion of [2]

Page 15 0£ 17
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OR
B3 {d) Researchers have been Investigating the use of propyne for replacing hydrogen as
a liquld fuel for space craft intended for low Earth orbit. Its major advantage is that,
unlike hydrogen, propyne can be used as a liquid fue! without the need for storage
" at extremely low temperatures,
- (i) Given that the enthalpy change of combustion of hydrogen is ~118 kd/g, [2]

which fuel, hydragen or propyne, gives a greater energy output per gram of
fuel used? Show your workings clearly.

(i) Suggest a reason thy it is necessary flor the space craft to store a‘nd usea [1]
fuel in its hquid state instead of its gaseous form.

[Total: 8 marks]

© End of Paper ©
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The Periodic Table of the Elements

Group
T [ [ v | wi 0
1 4
H He
hydmges* heSum
1 2
7 9 11 16 19 20
Li Be B 0 F Ne
Gihtum | baryllium Loren axygen | fuerdne | neen
3 4 3 8 9 10
23 24 2T 32 35,6 40
Na Mg Al 8 Cl Ar
eodlum  [magnesium shaminlum sufur | chorine | argon
n___12 13 8 [17 |18
39 40 45 48 51 52 85 58 59 &9 &4 65 70 70 80 B4
K Ca S Ti v & Mn Fe Co Ni Cu Zn Ga Sa Br Kr
pulmssium | caktm | scanium | ftanbkm | venadiom | chramium [manganesal  [mn goba | nlkel | copper | zinm gallym selentim | bromlna | keypicn
19 20 21 2 23 24 25 26 27 28 29 )] N 3¢, |35 38
85- 88 69 91 93 86 - 101 103 108 108 112 116 12 127 M
Rbk Sr Y Zr Nb Mo Te Ru Rh Pd Ag Gd In Te I Xe
alfum | sbontm | yirum | ziooelym | nicblun prolyhdenum techaetium | athenlum | rhodlom | paliadum | slver | cadmium | Indlom teludum | lodwe | xenon
7 a8 40 41 42 43 44 45 48 47 48 48 52 53 54
133 137 139 178 181 i 186 150 192 195 107 v 204 - - -
Cs Ba La Hf Ta W Re Os Ir Pt A Hag T Po At Rn
ceaglum | bedum | lenthonum | hefrlum | lenialim | tmgeen | rhenlum | esmiem | Ui | pleffwm | gold | mesony | thalhm polonfum | astative | adan
55 58 8 * |72 73 74 75 78 i 78 bi 80 81 84 85 86
Fr | Ra | Ao
franclum | tedium | actinhem
87 88 8 1
*58-71 Lanthanold serfes
$90-103 Actinoid serles
140 141 144 - 150 182 167 188 162 169 173 175
Ce Pr Nd Pm | Sm Eu Gd Tb Dy Tm Yb Lu
cerum  [presaxymivn neodymibim |promethlum| samarum | ewnplum | gedolinim | teblum  (diepmeium thullum | yilerblum | hellum
58 ] 80 81 £2 63 ¢4 b5 66 69 70 71
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CRESCENT GIRLS' SCHOOL {d)

SECONDARY FOUR Volume of gasfom?
2015 PRELIMINARY EXAMINATION F 3
CHEMISTRY PAPER 2 — ANSWER SCHEME
{a} EfementW - - . — ) - -
W forms an acldic oxlde and W15 a non-metal which tends to gan electrons
G’
WO; has a low melting polnt and_holling_polnt Indlsating It is & slmple covalent
compound which Is usually formed by non-metals > Timefs
by {1 o 2- (8) The teaction will be faster initially as sulfurls acid fs a dibastc acld and hance the
concentration of H+ lons will be twice/higher than nlirlc acid, leading to higher
frequaney of effectlve collislons
2 However, ealcium reacts with sulfune acld to farm en Insolubla_coallng of caleium
suffate around calclum and hance the volume of gas formed will not ba maximum
Al (@)
(I Postnon.conductor of electricity Eneﬁyﬂd
In sofid state, the lona are held In fixed poeillans
No moblle lons or moblla alectrona ko candust electrielty
) Y, %LZW
(a) Ca+2HNO; > Ca(NO3) + Ha 4NH; @)+ 5 O{g) AH=9052KkJ
No. of moles of acid =-§%°I; x1.5 = 0 0375 moles
No of moles nl'Ca=%§-r=0025 moles 4ND (g)+ 6 H:0 (g)
> Progress
c C
0025 moles of Ca requires 0 €5 molas of acld of reaction

Henca acld Is the limiting reagent.

Number of moles of Hy = 2222 = ¢ 01875 moles

Volume of Hz = 0 01875 x 242 0 45 dm? or 450 cm’ (b} The axidatlon state of N of NHy increases fram -3 to +2 In NO
The oxidation state of O in O; decreases from 0 to -2 in NQ

(€ () 3NOz+H;0-> 2HNO; +NO

(b} Calclum | a reactive motal and hance It can react with waler as wall fo form () Dlstiiation

equeaus calclum hydroxide and hydrogen gas
{l)  NOyls an acidic oxide and dissolvas In waler readlly to form acld rain which

{c} Particle slzef surface area of M must he the same as the suriace area aeffects the € o3 _matel structures and lmestona bulldings! dameges crops dus ta
speed of reactlon low pH of aoll

The larper the surface area, thg larger the area_of contact belwaen reactant

particles and hence faster tha reaction




() {m

Puositve Terminatl Half-aquaticn ‘T‘ I'I'l O
i
Celi One | Stiver # Ag' () +e > Ag(s) v H-O -C-C-C
| | \
. i - ~~"HH OH - -
Cell Two | X¥ 2CI @) > Ch{g) +2e v
HH 0o
(b) {3 Equationl-2CI (ag) > Cl (g) +2c . ’t
Equation2 2H* (aq) + 26 > Hy () H-C-C-C
OR ! Y _
2T (aa) + ZH" (a5) > Hy (g + Cla ) H O—-H
From the equations, 1CI; = 2a: 1H; = 2. Hence, when 1 mole of Cl; is farmed, O-H

2 mole of electrons 13 lost and accapted by H lons o form ene mole of He
Hencs, the pxpagied ratio of H; to Cl: formed s 11
(&) (i} Condensafion pelymerisaion occurs when monomars combine to form a

il This Iz because chlorne Is more soluble In water than hydrogan/ chlorine Is polymer with the removal of small molectfles such as waler

vory soluble In water while hydrogen_eas Ig Insolubls In water Thae voluma
of Cl; collected mey be lower than oxpected, rasulling In a different rallo {m

o 0 )
{c) VlalelfPurple solution obtained bocause when BB $H i ’.‘_ﬁ E-E:IJ .
* and CI Tons are dischamged, the —o-—(;-g.-q—o—cl:—(lz-c—o—g 3 G o—':‘ .
OH. Ions foft hohind_are_at a high coneantratlon/ the OH lons form a strong alkall H HH
with &* lons
DR (d) @ Addtion polymerisaton
Tha selution tumed gatouriess dye to the bleaching by the €); gas dissolved In tha
solutlon ) H H H H
a3 M Elemeant [»] H [4] | ] ! |
% Dy mass 200 57 553 C~C ?—'CI:
No, of molas | 222 67 53.3 t
w T38| eer | TEe3ad H COOH H COOH
Ratio 1 2 1

The empirical farmuta is CH,O

(M}  Molar mass of CHyO = 12 + 2 + 16 = 30 gfino!
n(CH0) =90
n=3
Motecutar formula — CyHyOs
(b) (I} 200°C, 60 atm; Phosphonic acld (HPOL)

(I ©O;pas
Carboxy! f -COOH functional group




Soction 8
BE {a) (i}
(i}
[{i)]
m 0
)
() W
{n
{ul}
(v}
BY (@ ()
(i)

(il

As titanlum({)V) chiedde exisls as a liquld at room temperature and pressure and
boils al $36°C, it bas a Jaw melting and kolling polnt. Hence, it should exlstas a
slmple covalent compound, with weak Intermolecular forces batween iis

moelculos

Ne Titanium s a metal and hencs usually forms lonle compound with chlorina
{a non-matal) but ttanlum(lV) chlorlde Is a covalont compound

Since tilanlum{lV) chioride Is a covalent compound, thus it gannot conduet
eloctriclty at any state since it

doas not have any moblle lons or fras moving alectrons

TiOz +2CL; + 2C - TiCL + 2C0O
GO {5 a polsonous gas as it comblines with hasmoalobin to form a compound

which prevents oxygen gas from belng transparted fo tha rast of the body/
causes resplratory difficulties

TiCly + 2Mg < T+ 2MgClz
Matal dizplacement! redox reactlon
To provida an lnert atmosphera to

pravent magnasfum fram reactine with afr sce itls a reaclve matal
The extraction of titanium requiras tha uss of magnesium which Is a reaclive
metal and raquires slectrolyss to be extracted

Altormative answar accopled;

The procass requires the pse of argon which |3 obtalned from fractional
distillation of llquid alr and Jarge ameunt of foseil fusls [z required In ordar to

malntaln the high temperature required.

Monecbasie — Hydrochlone ecld/Mitric acld
Dibaslc — Suliuric acid

The electrical conductmty of the (dibasic ac/d} will be higher than the (monobasic
acig) becausa

1 mele of fmonobasic acid) dissoclates to give 2 moles of mohlla fons (74" and
1X) white

1 mole of dibaslc acid dissociates to glve 3 moies of moblle lons (2H' and ¥¥)

Hencs, there Is higher number of moblta lons present In tha dibasfc acid when It
dissoclates

Titrate and

B&

maasure the velume of NaOH required to completely nevtraliss 25.0_cm® (fixed
volume) of acid Aand B

Since both aclds have the same coneantration,
the volume af the NaQH required for comp!ate neutralization ©
= witkhe twice than that of the monobasic acid as the -
maols ratio betwean NaDH HCI =1 1'1 whila mole ratfo of NaOH - H,50,=2 1

(b} ®  Iron{lit) hydroxide
{lll The precipiiste Is Inseluble In excess agquoous NaOH
{il} Agqueous chicrine was able to oxldise Fa® solutien to Fe® solutlen while lodine
waa unable lo do 50

Chlorine 15 a stronger oxidlsing agent than fedlne

Cl; fag) + 2Fe®" 3+ + 20T [a
EITHER
(a} Differences In bolling polat

{b} (0 Process of breaking down bons Into sma drocarbons

{f} Cracking helps to break down blgger hydrocarbon fractions
tke nantha and bituman which are
lower In demand [43%) but

exIsts [n hipher propeytion In crude olf {19%) inte smaller fractions (ke petrol
and koroesns which are

highor in demand {23%] bul

oxists In lower proportion In crude off (4%)
fe} CusHa = 2CH+ 2CHp + CgHz

{d} (i} CH)CH;
{1 When aqgueous bromine Is added saparately to both compound M and ethene

in Iy ht,

wh aguoeous hromine whife compound M will not.

OR

(8) CiHanz




{b)

(<)

{d)

The bolling points Incraase down the homologous serles

Ag the malaeulas got bigger,

the ymp dar waals' forces of aftraction between meolecules get stranger/

intermolecular forces get stronger e .

Larger _ameunt of energy requlted to overcome thém and hence bolng points

increass,

The enthalpy changa of combustion bocomes more neqnativel Increnass as the carbon

chain Increases down the homelogous serles

As the carbon chain Increasas, groater amgunt of enetyy [9 roleased to form the
o of mol €0, and H;0) fanmed

{0 1 mol of pmpyno relaases 1466 k) of enargy
1 mol of propyma =40 g

| @ 40 g of propyne releases 1466 kJ of energy
amount of anergy released by 1 g of propyne = %a 67K

Henes, hydrogen has a groater eneray output
{i)  As particles [n the lquid state are cloasly packed together, more moloculea of

tha fual can be atored In_the same yolume of space when transperted [n Aquld
slate as comparad to passous etale

OR
Fuel in the gaseous form is more explosive than when It b9 in [ts [lquid form as

gasepus particles contalns mar kinefic enargy than Equld parbcles
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Paper 1 Multipla Cholca
Addlonal Maledals: OTAS
Calculslors are allowed In the examination

READ THESE INSTRUCTIONS FIRST

Whnta In soft pencil
Do not use staples, paper clips, glue or conectlion fluid
Wirite your nama, class and mdex number on the OTAS

There are forty questions in this paper Answer all questions. For each queston there ame
four possible answers A, B, G, and D

Choose the one you consider cormect and record your choles in soft pencll on the separate
OTAS

Read the Insiruclions on the OTAS very carafully,

Each correct answer wiil score ona mark, A mark will net ba deducted for a wrong answer

Any rough working should be done in this booldet

A copy cf the Perociic Tabla Is on page 14 Total Marks

The use of an approved sclentific calcutator s expected, where
approphate.

40

L]

2

3

Thera are two unlabellad boitles, ong ol whlch is hydochiode acid and the ather is sulfuric-
acid. To distnguish the fwo adds, 2 student adds agueous sodium hydroxide to each of
the acids.

Glven that the concentration of the soltions used ara the same, which of Lhe followiig
apparatus would not be necessary In this Investigation?

A beaker B measunng cylinder

G stop watch . D thermomeler

The following dizgram shows a mathod to collect a sample of gas Y

i

2| conoenirated
sulfuric acid

Wiich of the following infarmation can be deduced about gas Y?

1 Y is alkafina.
2 Y is very soluble In water
3 Y 15 less densathan ar

1,2amd3
1and2

3 only
None of the abova

oO®WE

Which set of resulls Ts correct when the rezgent is added to a solullon contalning both
won(f sulfzte and sodwm nitrate?

reagent resulé
aqueots bafum chionde | grean precipitate seen setited at the hottorn of the |
fogttube
agqueous batium chionde wihile precipitate seen
agueous sotium tydrodde | gas turned melat red litmus biue when warmed
aqueous sodlum hydroxide | dark green sclution seen In encass reagent

oom| X

This paper conslsts of 14 prinfed pages including the cover page.
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4 A mpdure contalning equal volumas of hwo liquids Isplaoedlnmaappa:amsshmﬁ\ and” _
heated untl the thenmometer fizet shows & constant reading 8 Thalsotope cobait-60 Is used to desbroy cancer cells in the human body.

At whith position will there be tha highest proportion of the lquid with the higher baolling Which of the followng statements about an atom of cobaR-60 are comect?
1t contalns 33 nautrons.

1
2 Its nucleus has 27 posthve charges
3 it has a diffarent mumber of neutrons from some atoms of cobalt.

A {and2 = - B {and 3
c Zand3 D A of the abova

7  The diagram shows the molecule propyl methanoate
O HHH

] ]
K-C —O—?—?—?—H
HHRBH
What 13 the total number of efectrons thal are not Invalved In the bonding 10 the molecuie?
A B B 12
o4 20 D 28

8  Aqueous lead(l) mitrats and aqueous patassiem bromide are added to @ dish containing
water, 83 shown

pracipiate
agqueous lead(il} ntirate queots potassium bromide
18 |
=

A precipitale forms after a fow minutes

8  VWnich of tha followsng sclid has both lonic and covalent bonds?

ammonium sulfate
dine

slicon diedde
steei

oam>

o The two statements are about chlorine The statements may or may not be coract. They
may of may not ba linked

stalament 1 Chiorine hes weak covalent bords in is simple molecutar structure
giatement2 Chiciine Is soluble in waler

Wich of the following statemerts expiams the pheremenan?
WWhat 13 comect about these two stalements?
Parlicles colids, diffuse and then eect
Particles colfide, react and then difuse
Particles diffuse, cofida and then reacl
Partitles diffuse, react and then colide.

Both stetements are comect and stetemant 1 explains statement 2.

Both statements are comect but statement 1 does notexplaln statement 2
Statement 2 15 correct but statement 1 Is incosrect.

Both staternents are incomrect.

o0n>
oOom>»
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10

1

12

13

Cn collision, alrbags in cars inflate rapldly due to the production of nitragen
The nitrogen s formed In fwo steps a5 shawn below

Step i 2NaM; — 2Ma + 3M;
Step 23 10N3 + 2KNOg — K0+ 5Na;0 + Nz

How many moles of mitrogen gas ane produced from 1 mole of sodium azlde, NaNy?

A 1 5 moles -8 - {&moles
C 2.0 moles D 40moles

Dindrogen tetraaxde, N;Oy, (5 a poisonous gas. It can be disposed of safely by reaction
with sediurn hydrexdde

MN0.La) + 2NaOH(ag) — NaNOy(aa) + NaNO:{aq) + HOf)

Winat is the minimure volums of 0 5 molidm® sedlum hydroxlde needed to dispose of 1B4 g
of dinitrogen tetracxide?

A a0om? B Blem’
< 12500 cm’ 0 S000Cem”

Brine 15 a saturated solullon of sodium ehiorda In the electrolysis of bring, the products are
chictine, hydrogen and soditm hydroxide

What is the maximum yield of each of thase products when 58 5 kg of sodium chionds are
glectrolysed as brins?

vield of chiorine / kg | yield of hydrogen /kg | 7&/° "f“""'f{g’ hydroxids/
A 355 f 40
B 35 0% 80
¢ 17.75 T 4%
D 17 75 65 a0

Conslder the following reaction for which the heat of reaction is given

2805 (5] —+ 4Nz () + 5C; (g} AH = —23 k)imof

Which of the following statements eboul tha reaction is not corect?

For each mole of N:Os (8) reacted, 11 5 kJ of heat Is released.

Far 2 moles of Na (g) produced, 11 5 i) of heat s released

The enemy of NOsis less than that of the praducts.

The enargy involvad In band foming Is greater than that of bond breaking

oaoms

14

15

18

The o statements are about eleciraiysis of concentrated agueous potassium nitrate”
using graphite electrodes The statements ray o may fot be correct, They may or may
ot bo lnked

statement 1 The solutlon around anode lumed Imus red durng clectrolysis
statementz  Hydroxide ions ara discharged at the anoda during eleclrolysts
‘Which Is comect ebout the teo statements? - .
A Both statements ame comect and statement 1 explains statement 2

Both statements are comect but stalament 2 does nat explain statement 1

B
C Statement 7 Is comect but statement 1 s ingarrect.
D Both statements are incomrect

In the exiraction of slumunmum by electnalys’s uslng grapiite slstirodes, molien aluminium
oxida i3 dissolved in moiten cryclite which Is a sodium salt

siterment 1 Aluminium Is doposied at the negative electrods

sistsment 2 Alumihium lon s Jess reactive than sodium ion

Tha statements may or may nol be comedt. Thay may or may not be knked
Which is correct about the two statements?

Both staterenls are cotfect and statement 1 axplains statement 2.

Both statements are camect but statement 2 doas not explain statement 1

Statemeant 1 is correct but statement 2 s ncorrecl.
Both statements are inoorrect.

ook

When o hot glass rod Is placed in a gas Jar of hydrogen lodide, the hydrogen lodide
decomposes immediately

Which of tha following statements ebotd this reaction are comect?

1 Hydrogen lodlde has reactad with oxygen in the air
2 Tha hol red provides the aclivation energy
3 Ona of the products Is & dark purple vapour,

A 1 and 2 B 1ang3
c 2and 3 D Allof the above

GESS AEX, Chomlstry S072/1 Prelim 2 2015 OHH
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17  Which of the following processes isfare descnbed cotrectly?

1 Buming of coke regires ensrgy to start the reaction and hence fs endothenmic.
2 Freeding of waler is endothermicas the tamparature of the suroundings (s oold
3 Reachan belween sodium and water releases heat {o he sumoundings and hence
Is exothermle
- A 2only B 1and3
c 2and3 0 4,2and3 7

18 Yeastis an enzyme which catalyses the fermentalicn of stigar fo ethanol
Which of the following statements Is trye for thia reactien?

The amount at yeast presant is unchanged In tha reachon

The presenca of yeast Increases the final amount of sthanol preduced
Yeast changes the enengy of the rezctanis and products

Yeas! cperales effeciively at extreme [ow tamperatures,

oome

18 A piace of magnesium strip dissoved completely In 20 cm® of a dilute sufiwic acld sofution
and tha volume of hydrogen evoived wes recarded at regular ime intervala Angther place
of magnestum strip of the agma strfaca area and mass was added to 40 om? of the same
solution of diute sulfurtc acld.

Howw will the Iniial rate of readlion and tha total voltma of hydrogen evolved in the second
» experiment differ frem Lhose in the first experiment?

Initial rate of reaction total valume of hydrogen evolved
A intrease ncrease
8 increasa no change
c nochenge no change
] no change Ineremse

20 A househokl bleach contains sodium chlomte(l), NaCIQ, a3 fls active ingredient. When
sodium chloratell) Is stimed Inlo excess equesus hydrogen peroxide, the reaction that
occurs Is reprasented by tha fallowing squahion

NaGIO(ag) + H0x(aq) — NaCi{aq) + O(g} + HO)
Which of the following can be daduced from the reaction?
1 Hydrogen paroxdda acts as a reducng agent In this reaction
2 Tha fingl solution givea a pracipitate with acidified siiver nitrate
3 The final solutlon bleaches ftmus.

A 1only 8 3ony
c 1and 2 P all of the ahove

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

A aqusous broming B acidified potassium manganate{VIL)
c eoncentrated sulfuric acld o himewater

22 -The equatlon explans the colour change that ooturs when aqueous polassitm hydroxda
Is acded to aqueoys potassium dichierata{VT) untll no further changs 1= seen

KaCra07 + 2KOH — 2Kz 000, + HLO
ofange yellow

What happens 1o the cxidation state of tha chromium and the pH of the reaction mibxduce?

oxidaflon stata of chromium pH of mixtura
A decieases decreases
B decreases neregses
[ remains the sams decraases
8] remans tne sama NCreasss

23 The graph Shows kew tha pH changes in a reaction between an acid and an akah

14
pH

T—

Z

0 >

1 Ack] s added to a fixed amount of alkali,

2 Only salt and water are present at Z part of the graph.
3 Neutrafisation occurs atabout pH 7

Which of the above statements could ba deduced fiom the graph?

A 1and2 B 1ard3
c 2and3 D A of the above

BESS 4EX Chamistry 5073/1 Prefim 2 2016 CHH
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25

23

Some reactions of a substance, R, are shown i the diagram - -
1_zne + effervescence
substance R MM‘-—F effervescencs
3. Iron(17} oxdde

+ pale green solution
Wnat 15 substance R? - -

A aquenus ammona B ethanclc acd
[ potasswm dichiomate{VI) D steam

& mudure of the cxldes of two elements of the third perled is dissalved In water Tha sofution
s approximately naulral

What could be the constifusnts of the mibxure?

N}O; and MQO
CO; and 50s
NagO and MgO
NaxO and S0,

oOwR

Which two processss are Invalved in the prepersilon of zinc sulfate crystals from difute
sulfuric acld and zine oxide?

A neutralisation and filtration
B neupalisation and oxidation
c precipitation and filtration

D precipitation and cadation

Aqueous sthiamine has simitar properbes &s aguecus emmonia Whlch of the following la
tua about aqueous ethylamine?

It forms 2 gas with dilute sulfurfe acid.

It forms whits fumes wath hydrogen chloride

it forms a colourfess solutlon when 2dded 1o aqueous aluminlum nitrate.

it forms bius precipitate wth agueous copper{TT) chioride when added in excess

cOor

Which information about an efement can be used to prodictits chemical properues?

A colour of lis compatnd
] density

c malting polnt

D

position 1 the Perodwc Table

28

30

N

10

Wiuch of the following substances would produce effervescence when added to ajusous
magnesium chloride?

copper
lodine
sodiuim
zine

aom»

An element M 15 a grey sofid at rcom lemperature and pressure 1t fonm an oxide of
fornula, MOz {melts at 1630°C end bods at 4800°C) I also forms a chlonde of formula,
HMCL {mells &t -37°C and boils at 114°C)

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

‘Which wonds comectly fill in the blanks 1 and 27

1 2
A metal covalent
B mekal wonic
[ non-metal covalenl
[1] ner-metal jonic

Group I nitrates undargo thermal decompositon according to tha following equatich.
2X(NOyly — 2X0 + 4NO; + Oy

Which Group 11 niirate requires the highoest temperature to brng about ds thennat

decomposiion?

badum ritrate
celclum nitrale
magnesiam nitrate
strontium nitrate

SORP

Dite sulfurc acd is added to a mixiure of excess copper, magneslum and lsad i &
bezker The beaker is et for about 10 minutes and its contents are then filiered.

What does the filrate contan?

A copper(ll) sulfate, lead{lm) sulfats, magnasium sulfste,
B coppenl) sulfate, magnestlum sulfate

c lead{nl} sulfats, magnesium sulfata

] magnesium suffate

BESS JEX Chamlsty 5073 Prafim 2 2015 0HH
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33 {n which Industral process is the presence of water not egsential?

A aleciralytic purfication of copper

B mamfeciure of ethanc! from ethena

c manufacture of sthanc! by fermentation
D manufaciura of ron In the Blast Fumace

34 Powdered carbon and powdered copper are separately heated a8 shown

/:arbon

A

What obsarvations would ba seen when each of the substances |s heated over a period of

time?
carbon copper
- A less black solfd formed more black solid formed
B mere black solid formed more reddish-brown solid formed
[+ lesa black solid remalned more black solld fonmed
1] mora black solid ramalned miore reddlsh-tronwn solld formed

35 Which gag 15 present In the axhaust fumes of a car engina in 2 much grealer amount than
any other gas?

A carbon diosdda 8  cabon monoxide
[54 nitrogan D walervapour

36 The hydrocarbon CrHas can be cracked.
Which compound fs the least likely to be produced In this reactlon?

A CaHs B CHp
c Craliap D CiHu

12

a7 Thefollowing substances are some organc CompPOUNKis
1 ethvanol
2 eihaneic acid
3 methyl methanoate

Wiiich of the above substances has f hava the sama emplrical farmula CH07?

A 4,2amd 3 . =1 1and3 o -
c 2 and 3 D 2°|'||y

Which of the following compotnds can be oblained from propens in a single reaction?

1 CHoBr CHBrCH,
2 -~ CH:TH —w

CHa
3 CHsCHCHOH
1and2 B 1ad3
g 2and3 D  Alofthe above

20 Maftic acld ocours th apples.
OH

H -—$ — CHCOH
COH
malle acid
Which of tha following substances coutd react with mallc acld?
; ﬁ;?:{lmmm a]:gtassium fodide
a agueotrs sodium hydrodde

A 1and2
c 2amd 3

B 1and3
D Allof the above

GESS JEX Chemlstry 50731 Prellm 2 2015 OHH
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40 PHB (polyhydroxybutync acd) § a natueal polvmer produced by a range-of micmo-
orgamsms Ths structure of this polymer is as showrt below

KUAILIET AYI jO SIGRL MPOLE SUL

I

All of the ebove

~F o

PHB 1s made from fwo diffarent types of unsziursted monomers
b
D

- B

m 1 ]
£ .8 :
3% Ex =
R :

2 n
£ 4

g

g

ol

T

PHB 1 a condensation polymer

1

2

3
1and2
2ard3

Whech of the Fllowing statements are brue about PHE?

A
G
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GAN ENG SENG SCHOOL
Preliminary 2 Examination 20115

CANDIDATE
NAME
L INDEX
CLASS NUMBER -
CHEMISTRY 5073102
28 August 2015
Paper 2 1 hour 45 minutes
Secendary 4 Express

Candidates answer on the Quesfion Paper.
Calculators are allowed n the exammation

READ THESE INSTRUCTIONS FIRST

Wiite your class, index number and rtame on all the work you hand in.
Wiite in dark blue or black pen.

You may use a soft pendi for any diagrams or graphs.

Do not use staples, paper clips, glus or correction fluld / tape.

Section A
Answer all questions in the spaces provided.

Section B
Answer all three questions, the last question is in the form eitherfor.
Answer al! questions in the spaces provided.

At the end of the examination, Tasten all your work securely {ogether.
The number of marks is given in brackets [ ] at the end of each guestion or part question,

A copy of the Perlodic Table Is on page 17. For Examiner's
Use

The use of an approved scientific calculater is Section A
expected, where appropriate. ection

SectionB
532 S S,

B100 |
811 *Etther f OR
*Cirde where appropiafe voveenrsreranaraaves

Total

This paper consists of 17 printed pages including the cover pags.
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At

2

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

The diagram shows part of the Pertiodic Table,

He

Cc N| O | -F | Ne
s Ci | Ar

Br. | Kr

Answer the following questions using only the elements shown In the dfagram.

Each element may be used oncs, more than oncs or not at all.

(@) Which element has 2 elections oniy? {1]
{b} Which element hias a giant covalent struchire? {11
{c} Which element(s} form(s) oxides thaf often resultinacidrain? - . _ e (13
{d} \Which element hag diatomic molecules? s
{e) Which element gains electrons most readily? 1
()  Which element has one oxidation number obly? i
(g) Which element canform a compound of fornufaMgx? (1]

[Total: 7]
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A2 Nuclear fusion mvolves two aloms joining to make a heavier alom which reiesses a iof of.
energy in the process.

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

+ those tnat undergo nuclear fusicn and
» those that are made from nuclear fusion

The sequence of nuclear fusion reacions i a star is complex_ Below is oné nuclear fusion
reaction that could fake place in the Sun and the stars,

e
Atom A \ .
OR / Afom G
Alom B ;

{a) From the above diagram, what are the fwo elements mainty present in the Sun and the
siars? Explam your answer.

— i - -

e e e &

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

et v Ny
{¢) Explain why atom C is heavier than atom A.

——— e B et e & i bk SATLERL e s —— o —tbd —

— - ——— U _ A
[Total: 6]
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A3 Since 1975, the cars have been installed with catalytic converters fo convert harmful
poliutants into less harmful emissions befors 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 pollutants are mainly carbon monoxide, oxides of nitrogen and unburnt

hydrocarbons.
car engine T ]
s . . N
: Y EREANAL S T R
~ }-'-;”'s»t’-\?;ﬁ%‘—-.“ -
a v '--:.’5':.,"53145—,_ 0 K
=" e IS S car exhaust pipe
=T F

¥
cataiytic converter

(3) Which poliutant is least fikely {o be produced when the petrol Is just ignited in a cold
car engine? Explain your answer.

2
{b) Recent innovation in the aulomobile industry includes the use of gold to jmprove the
efficiency of oxidation process in catalylic converters.
e p . . . ..
(i) - Why does ihe use of gold improve the efficiency of the catalytic converter?
[
i}  The catalytic converler contains a very smaill amount of gold.
Do you expect the amount of gold 1o change after the catalytic converter ts used
for afew years?
Explain your answer.
- e . i
[Total: 4)

GESS 4EX Chemislry 507302 Pralin 2 2015 OHH
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A4 John Newlands was one of the first chemists who attempted to classify elements i a

systematic way based on atomic weight. In 1866 he suggested that there was a fepeating
pattern of elements with similar properiies every eighth element.

Part of Newlands' Periodic Table using his symbols is shown balow.

H F Gl | CoMli

Li Na K Cu

Gl Mg Ca Zn

Bo Al Cr Y

G S Ti in

N P Mn As

0 8 Fa Se

(a) Describe a trend that Is observed in both Newlands's Periodic Table and the Modem
Periodic Table that we uss {oday.

it

{b) - The symbols Gt and Bo have been changed in the Modern Periodic Table. Stats the
current symbaols used for Gl and Bo.

Gt

e e e e f e T I A B MR A e —— ek

Bo

— P

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

— e v e vm wr W E—

e

-

—— —- et e e ]
[Total: 6]
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A5 Hydrogen has many induskial uses. One possible way o manufaciure tydrogen involves

the reacton between methane and sieam,

CH.(g) + H20(g) — CO(g} + 3H:A(q)

The diagram shows the energy profile diagram for this reaction,

-9

energy

CHafa} + HO(a)

CO(g) * 3H,{q)
o rad)

progress of reaction

(@) Whatis one industrial use of hydrogen?

Y

M
(b} What do the arrows, X and ¥, represent ln the diagram?
2
{c} A student wrote the following statement
in ihe reaciion beiween methane and siearn, the energy for bond forming Is simailer
than ihe energy for bond breaking.
Do you agree with the student? Explain your answer,
e _ . _[@
[Total: 8]
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A6 Hydrogen peroxide is a colourless fiquid. An agueotis solution of hydrogen peroxide reacts
with the fodide ions in acidified potassium iodide to form water and iodine. T

H,0,(aq) + 2t"(ag) + 27 (aq) - 2H0() + L(aq)

(@ (i) Whichsubstance is the reducing agent in this reaction? Explain your answer.

—_— ———— e 4 m e e me e

W e e e e ——— e e et e e

g

({1}  Dascribe the observation when this reaction is complete.

— — y - Y
(b} . Anr investigation on the effect of concentration of potassium fodide and dilute sulfuiic
acid on the speed of reaction occurming batween hvdrogen peroxide and acidified
potassium jodide is carded out,
The table shows how the speed of this reaction changes when diferent congentrations
of same valume of potassium iodide and dilute sulfuric acid are used.
experiment concentration of concentration of . | speed of reaction
potassium icdide fn | dilete sulfuric acid in in mol/dmls
molfdm’ mol/dm*
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
(i)  Descibe the measurement that has to be taken duiing the investigation in order
fo calculate the speed of reastion.
e e e 1
(i} State two key conditions, other than no catalyst is used, that have fo be held
constant during the investigation.
e S
{iif} Using the information in the table, describe how concentration of the following
reagenis affects the speed of reaction.
polassium iodide
4

GESS AEX Chemlsiry SOTAN2 Prelim 2 9015 OHE Need a home tutor? Visit smiletutor.sg
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sulfiiric acid

LY
[Fotat 8]

AT Euhulmnﬁ;mmdﬂﬂrﬁmnﬁmmaﬁ'efumjamnmwebm%m
some ol their properfies. | - -

i strontium chiodde sulfur dichiciide
SppPREENCE wiile crystals red fiquidd
melting point 4 °C 874 ~120
bailing point 7 °C 1250 58
conductivity of iguid | Good paar
solubsilyin water | dissolvesbformaneudral | reacts with waler and form the
solufion foligwing:
* Do cifferent sulfer-cantzining
EUDSAN0ES
» one acidic compound that
forizes in waler acconding lo
tha folowing equation:
HAd2q) - H'(agq) + A(aq) |

{a) Esplaln why sulfur dichloride i= likely to be & iquld at reom temperatioe.
(1

{b) Stontium 12 a metal and sulfur [s a non<melsl, . Bxplain why both form chiorides of the
© fomuta XGCl,

(cs|

{c) Deduce the name of the acidiu soiution formed when sulfur dichloride reacts wih water,
[1]

S BEEl SN Sl e — e —— —_ R —

{d} Explain the difference ndecﬁﬂmﬂu:ﬂwufﬁwmmﬁmﬂmmmnqmd
mﬁuﬂﬁﬂmﬁaht&m&ﬂmrﬂmmmﬂ

B T T T S S S —— - - — o —

- - TEEN W - BN AEE i e el S S T LI WTHEESS BT B

.
[Total: &)

— it e e " — ¥ m— ——
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A8 Nylon and protein are macromolecules with amide finkages.

Nylon, a synthetic polymer, has the following structure,

L8] 13 0 O
- —
~Cc—/7 c—r»lx— P—Iil-—C—— A —Cc—n

H H H
Nylon

Protein, a natural macromolecule, has the follewing structure

—— o e

[ I | I

H o H 0w
Protein

{a) Describe two differences between nylon and protein.

=

2]

{b) (0 Draw oze repeating unit of nylon.

Repeating unit of nylon

it
(i}  Draw two monomers of piotein.
Monomers of protein
i}
[Total: 5]
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10

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

B9 lron is produced in the blast fumace using the ore haematide, ron(l) oxide (melting point
1566°C), &s one of the raw materials.
Titanium is producsd from the ore rutie, fitanium dioxide (mefting point 1843°C}, which cannot
be reduced by coke and hence raquires a different method of exdraction.

fron

Titanium

Haematite is reacted with coke
at 1500°C in a furnace fo
produce molten cast iron,

Cast Iron contains iron, about

Rutite is reacted with chiorine &t
1000°C fo produce titanium{Iv}
chioride.

Titanium(IV) chioride is cooled

4% carbon and some impurifies and collected,

such as silicon and phosphorus.

w

Titanium{lV) chloride is reacted
with magnesium 2f 1100°C ina

sezled reactor for 3 days.
Oxygen is blown info moiten The sealed reactor confains an
cast jron and molten recycled atmosphere of argon,
- iron at 1500°C in a fumace to
produce low-caron steel, 4
Lowcarbon steel contains iron The reaclor is allowed 16 caol.
and about 0.7% carbon. The reactor is opered and the
. Btanium s separated from the
other product, magnesium
.- chioride.

Titanium reaciors produce about 1 tonne of the metal perday.
Iron biast 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 afmosphere of argor.

&

(b)) The melting point of iron(ID) oxide is higher than the temperature in the tlast furnace.
Explein why iron{II) oxide could remain in molten state in the blast fumace.

I

oo

GESS 45X Chemisiry 50702 Prelim 2 2015 QHH
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{c)  Other than blowing oxygen nto molien cast iron, me {calcium oxide) is also added in
the same fumace during the production of low-carbon steel.

Explain the purpose of the additon of ime m the furnace.

— —— _.

(d) _ Thereis less fitanium than iron in the Earth's crust.
Other than fitanium's scarcily, explain why fitaniuf-¢dsts much more fhan ifon.

—— et & = ————— e —

]
{e}  Explain why water is used to wash titanium at the last stage.
. —— {1l
()  Suggest the pasition of itanium in the Reactivity Series of Metals.
Explain your anewer.
et e : ) e 18]
[Total: 12]
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B10 A student investigated the electrolysis of sedium chioride solution.
The diagram below shows the results of the electrolysis.

ga'sufk—---(ﬂ\I '/—\F——hydrogen gas

{a} Explain why hydrogen gas is produced at the negative electrade.

2

(b) Explan why gas A cannot be oxygen. Support your answer with relevant equations.

{41

{c} Descnbe atest {o verify the identity of gas A

—— A A REE—— o ————

[2]
fTotal: §]
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E{THER

Bi1 Aloohols are & hemologous series of organic compounds,
This homologous series of compounds typically undergoes oxidation.

Using propanof as an example, the reaction scheme of oxidation of alcoho! is shown the

box below,
partially oxidised
<= - CHCHCH0H ——— CHCH,.CHO ————  final product
propanol propanal

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

{a} Such oxdation of alcohol can be achieved by reacting the alcohol using one chemical in

the taboratory.
(i} Name the chemical that can be used 1o oxdise prapano! as shown in the above
reaction scheme,
— : -, . __ -
(i) Describe how the chemical in {a){i) would be used to indicate whether the
reaction is complete.
—— R
(b} Name the final product in the above reaction scheme.
N . e e e (i

(¢} Butanol undergees similar oxidation process as prapanol.

Name and drew the full struciural formula of the infermediate formed when butanol is
partially oxidised.

@
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{d) The table shows the formiulae and names of two compounds.

Compound Formula Mame
1 CH;CH,CHO propanal
2 CHyCOCH; propancne

A student said:

- -

“1 think compound 1 and 2 are from the same homologous series because their
relative molecular mass is the same.®

Comment on the student's statement.

— — - (3]

{ratal: 10j
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B11 Cooking oils contain polyunsaturated fats, which are healthier than polysaturated fat;:.

GESS 4EX Chemistry SO72/02 Prelim 2 2015 OHH

i5 "

A stlentist wanted fo find the amount of polyunsaturated fats in cooking olls.

The scienfist tested four cooking oils, ¥, W, X, ¥ and Z. The volume of ol =nd the
concentration of bromine water used are the same for each test.

The resulis are shown below,

Number of drops of bromine water reacted
Cooking oit
Test 1 Test 2 Test3
v 12 13 15
w 28 18 29
X 18 19 18
Y 4 5 3
Fa 15 14 16

(@) What is meant by the term ‘polyunsaturated?

.. — {1
{b) What type of reaction has occurred between polyunsaturated fats and bromine wafer?
__ SasSs\ v & A A | @9 . _ _ H
{c}) Describe how bromine wafer is used to obtain the resuits in the table.
e - ] (3]
{d} Which one of the resulls in the table should be tested again? Explain your answer.
- 2l

Need a home tutor? Visit smiletutor.sg
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16 .

{e} T_i;e cooking oll V is claimed to have more polyunsaturated fats than other cooking
oils.

Do you agree with the claim? Explain your answer.

- 3]

[Total: 10}

-
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The Pariodic Table of tho Elements

Group
[ | N Vi Vit 0
1 4
H He
Hyxlrogsn Halwnm
1 2
7 4] 1 1z 14 16 18 20
Li Be 8 c M Q F Ne
Lithium Boryillum Baoron Caten Mitrogen Qaygon Frunlre Hoail
3 4 & & 7 s g 10
23 24 ar 28 <3| az 36.5 40
Na Mg Al 8l P 8 ct Ar
Boxlum Kagneshan Alpmtatim Siicon Phosphorus Sultur Ghlonng Argon
ok 12 13 14 15 18 17 18
20 40 45 43 51 52 &5 56 59 58 64 &5 7Q 73 75 79 an 24
K Ca 8¢ Ti v Cr Mn Fa Co i Cu Zn Ga Qe As' Se Br Kr
Pougszium Caleium Segndivm Titanm Vionodum ¢ Clueamem | Menmness 154 Cobdi Niched Cappat Ino Gaitum | Gormestum | Atsantce Salanhm Expaming Keaqton
19 20 21 22 23 24 25 26 a7 28 29 30 al 32 a3 34 a5 36
85 88 =] 81 a3 88 101 103 108 0B 142 115 118 f22 128 127 131
Rh Sr Y 2 Nb Mo To Ru Rh Pd Ag id in Sn Sb Te l e
Rupldiem | Strenlum Yeilumn Zirepnjurn | Nioblum  |Maybdenuin] Technetum | Ruhealvm | Rhotlum | Pulladiom Sllvgr Candrrliden Ioutium Fn Arimeny | Tolelum lodtng Xonon
3T a8 39 40 41 42 A3 44 45 46 47 48 4e 7] 61 52 532 &4
133 137 138 178 181 e 186 180 82 185 197 201 204 207 206
Cs Ba La Hf Ta W Re Cs Ir PL Au Hp TL Pb Bl Po AL fn
Cagsam Barum Lantisnum | HMokuwn Tentatum | - Tungatan Ahentur Czrmtum adeen Fiabpum Geid Fusrurny Thailum Lezd Aismuth Prdonlumn Aninhns Radon
55 7 o4 57 “"Tz 72 T4 75 76 77 73 kil BD 81 az B2 B4 BS BE
225 227
Fr Ra Ao
Feohgiltm Ractum soiciym
67 e 88 T
*68.71 Lanthanold serice
100-108 Actingld seties
14D 141 144 150 152 157 i58 162 165 16?} 169 173 17E
Ce Pr Nd Pm Sm Eu Gd b Dy Ho Ery Tm ¥h Lu
Calom  {Puesodimarn] Hoodpmt Pipielibam | Semamytn | Evroplum | Qedolimum | Toiiom | Dyspreatunn | Halntum Gebium Thullym Ygrhom Lutoltym
50 59 60 B4 62 83 84 65 €6 G7 58 '60 70 7
-] - 232 239
4= [atatua atontio mass Th Po u Mp | Pu | Aam | om | Bk ct Eg Fm | Md No Lr
Kay x X mplamts cymbal Thodym  |Prétacinium] Untiubrty | Nepleium | Plulealen | ARetigicm Curhue Barolum | Collomiem | Bnstalnam | Form) husdalgwr WNalliem | dawmangium
b b = profen {kdamie) aumber | gp 91 82 g3 84 65 68 By 08 ] 100 101 102 103

The veluma of ona mole of any gas is 24 dm” at room lempscature &nd pressure (1.L.p.)

A3
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profen number

Paper2
Qn Answer Karks | Remarks -
Ala |He [Azcapt nama of tha atement] 1
b [+ [Accept name of the slement] 1
[ SandWN [Accept name of the element 1 Ignore O { oxypgan
d FICHHBrfOIN  [Accept nama afthe element, molecular 1
- - farmula) .
-] F [Accept nama of the elemant, motecular farmutal 1 | Rejestspeling error
f Any one of the noblagases e g Ne [Accapt names of the 1 Many studants do nof
element] understand the
mazning of ‘element
fias only ana oxldation
+ | slato’
d 0/8 [Accept nama of the etement] ]
A2a | Hydrogen and Helum [1 mark each] 2 | Scme students hava
Atorns A AND B have 1 proton while afom C has 2 protons., 1 | difficulty understanding
tha contest and apply
thelr atomic structure
knowiedge to it
b Isolopes 1 | studentsthought e to |
name tha alemant
rather than refering to
the partlcles which are
atoma,
© Atom C has 2 protons and 1 neutron while atom A has only 1 1 | Many students did not
profon T . thirtk of negligble mass
The mass of electrons is negliglbls f efectyons are oo light to af glecirons which
contnbauta signlficantly to the mass of an atom 1 | shows they could not
ntemret the comtext
gher
Aza | Oxddes of nirogen i | Many laught CO and
The fa m_anat_ul;g Is low and hence alfrogen and oxygen In 1 | unburnt hydrocarbons
the alr are foss |1 kglzmnlike yloc gmb[m[mag and form which are not accepted
oxides of nitrogen bacausa these would
mora likely 1o ba
produced rather less.
bt Gold {5 a batter catatyst than other metals in speeding up the 1 | Students need fo
reactionfoxidation i the catafybe converter understand the
rweaning of knprove
efiiciancy of cwddation
vituch Impfies that
there 2re catalysis In
tha catalytic canverter
already but am mcre
| efficient with gold
bR Mo, catalyst { gold remalng chemically tncha ngggt Ia ot 1 v
used up atthe end of tha reaction.
Ada |« FEements aro arranged fp order of incteasing atomlc f

b Gl=Bs
Bo-B .
[ Similanty T
+ Some elemems such as £ and CT with the same number - N
of valencefouter olectrong are grouped together
[Accept: 2 comect ink between any two named elements
and sama groupfcolumnl
Diferences:
+  Melals and non-metals are in tha same pearfed ! now in
Newiand's Periodic Tabta but matals are placad in eaparate
=~ Tgroups such s Transiton Metals from non-metals inthe .
Modermn Perlodic Table
» Elsments with the ame number of valencs electrons such
as F and Cl ars amanged In harizontal rews In Newland's
Periodis Table nslead of verfical eolumas in the Medem
Parlodie Table
+ Nonobls gases / only group | to VIl elemants end transition
malals
Aba | Tomanufacturs ammomia [Accapt use in Haber Process] Industrial [s defined as
farge scale aswell as
Accept conversion of vegetabla olis to maryarine comman In dafly [fe.
- Hanca fuel call is not
accepted
b X. aclivation energy f minlmum enargy to start the reaction
¥ enthalpy change / enargy change
G [No marks for response to agiea f parially dgree / partaly Some sludents &bl
disagres ! disagree with the stalement] confuse with directian
of entergy change for
From the diagram, energy of the reactants am ]ower than bond breaking and
energy of the products / enengy of products are higher than bond forming
energy of tha reactants / engrgy change Is positive
‘Tharefore reaction Is endothermic.
i fvan out for hond tngy than energy take:
in for bond breaking /
e 9, I i
Agal | T /ilodida Ton f ackdiled potassium lodide / acldifled K] Many tehd to axplsin a
reducing agent a3 one
H;0;1s reducad as the oxidatio that widises ftsolt
decreasos frem —1 In H:0;to -2 n H;0 rather than cne that
raduces others
OR
HiC: ia reducad as it logas oxygen and form H0
all Solution turned (from calouifess toy hrown
bl Record tha thma taken at the instant when the golution Just Maiy slmply descnbod
turned b eolyv / for a cross to be obscured Ima 1akon for complete
raacdlon without
descnblng how ona

could see reaciion i3

raafiu aarmnlsfa
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« same{emporature
. ueatis en peroxide ! Hy0, has to be o excess f

same number of moles

bl

From experiment 1, 2 and 4, as the concentration of
polassium lodido Increases, the gpeed of reaction

Incroases

From experiment 1. 3 and 8, as the concentration of sulfutfe
acld Increases, the speed of reactlon remalng congtant{ the
speed action is not affected by (conceatration of}

sulfuric acld

-~

Many did not use the
Information by citing
the expernents that
enable them to meke
1he conciusion for the
[mpact of each
solution

Ata

The melting point of sulfir chioride is below [ [ower than
rogm temperature AND bolling polnt [s abova { higharthan
roorm temperature.

Strontium has 2 yalence electrons and hence lases two
valenca electrons to chicring,

Sulfur hag & valance electrons and hence shares two
valencs electrons with chioring

[1] mark awarded «f stdents only mention sironfium loses 2
elecirons and sulfur sharesigains 2 electrens

Hydrochloric acd

Liquid/mciten strontium chloride ia an onlc compound which
has a glant lonte crystal lattice that has been broken down {
elactrostatic attraction Is overcons and hence thers are [l |
Into mohlle tona [1].

Liquld suifur chicride has a glmple mofocular strueturs M)
consists of gnly molecules [1]

Afa

1. NyloR has only fwo monomers but proteln has 3
monomers/atleast 3 monomars / many Monomons

2, In nyton, ors mengmer has two COCH and the ather
monomer has fwo NH; but In pratatn, each monomer has

one COOH and opio NH;
OR

In nylon, one monomer is a dicarboxylic acld and the
other Is a dlamine but In proteln, all
1o} gts are amino agids

bi

Nylon repeating untt

HE——%—EmN— o

H H

Magnes(um could displace titanlum from titaniumilv)

b Proteln monomers = Any two of the following Many drew the
' monamars with
eliminated s
H-—rr—‘ ]—o——" OH H_T—%—ﬁ_ oH soms
H o H O
g
H 0
BSa | Oxygen Is peeded fo react with { oxidised carbon to reduce Students need to be
carbon conlent and produoe [ow-carbon steal, taught how o read In
between the fines of
(To produce itaniumy, araon Is used to create an tnreactive the question. In this
Inert atmosphene case, therg ara 3
as any oxygen would react with / alr would oxidise questions ¢
mecnasium { titanium. axplain why use Og In
low G stee,
explain why use argon
In'TT,
explain why cannot use
_ QT
h The presence of Impurities such as silicon dioxida { sand wany did not refer to
fower tha melitng point of iron{ID oxida and hence iron{lil) the context and ate the
oxide coufd melt at lower ternperalitres impurilles..
Accept Impudties such as slifcon and phosphorus
OR  The eneray eleased from the combustion of _
carbonfcoke resuits it moye h her temperature In 4
blast fumaca for the Iron(lll] oxdda to msft.
[ To react with acidle Impurities such as sflicon dioxide and Many did net desenbs
remave them as moiten sag addic which hastobe
emphaslzed as Gad
¢an ohly remove stch
Impunties and net any
_ other fypes
d Thera are more states ta manufagturs tlanivm less efficlent/ Students must pick out
mong eneny are neaded the relevant data that
best support why Tiis
In one day, blast fumace could produse (24 x 20000 =) more expansive
480000 tonnes of metal while the teactors could only producs
1 tonne of metal and hesice the rate of production Is stower.
istudent must extract the data on tha guanifbes of metal
producad fo support tha production rats is slower]
Blast fumnace uses cokelcarbon which Is abugrdant ard
eheaper than magnesitm / Magnestum used In reacior is
more expensive than cokefcarbon because it Is extracted by
eloctrolysls
° To remove sofuble magnesim chigride from tianum
f Titanium is balow magnesium AND above 2ine in the Many students cannot
reacivity senes see why Ti must b

e




chiotide and hence magnesium s more reachive than dtanum

Titanfum dipxide cannot ba raduced by cake but ron{li)

axide ean be reduced by coke.
Therefore, tianium [ mars reaciiva as i forms more stable
comgpound than jron.

d Compound 1 and 2 ara Isomers {
They have the same molecular formuta f same type and 1
number of azch atom and hence relalive molecular mass is
the same.
4 - -
Howaver, their funciionat groups are natthe same and henca
{hey da pot come from the same olegous sarfes
OR A polymer £ macromolecule with many ©=C { cathon-¢arbon 1
B11a_| doubls {covalent) bonds
b Addifon 1
Reject: Addition polymerisation
& Agd bromins (valer) dropwse 7 9rap by drop o e Tiks T
Count the number of drops falhofats 1
Uniil bromina (water) remaln raddish brown 1
d Test 2 for oit W both nzed to be comect fAllow W, 18] 1 Relect answer that
says "W onl
Resul} s not conslstent with fest 4 and 3 { Is anomatous 1 Inpllas al?rtll'l):‘ea:tietmts
of W have to be tes
IReject: doas not fit pattermtrend) again Instead mcmftsed
test
) Ne [No marks) Many students simply
congiuded V d
The greater the number of drops of bromine (water) used, 1 have more e et
ﬂ:le more polyunsaturated { unsaturated fata in the cooking polyunsaturated {ats
il than other cooklng olls
1 which is rejected as It
_w_:v and X hays more polytnsaturated f ansaturated fgts than implles that V has less
1
[Accept W has tha most unsaturated fats] g‘?ai?sam‘ﬂd b
[funare Z has mare unsaturated fats] 1

¥ has moch mors polyunsaturated ! insaturated fats than ¥
only

H-G-G-6-G

HHH H

B0 | Boti_hydrogen fons {1 AND sodium ips{ Na” in sodium
chiaride solution ars attractad fmigrate to the. nedative
electrods [ are In the solutlon.
Hydrogen lons H* are mora preferentially discharged !
. -{ reduced than sodiem Jons £ Na® and hence hydrogen gas s
produced ot the hegabve electode. ™
b At anoda i posiiive electrode 2CI(aq) —» CLig} + 2¢” This question cannot
ba just merely proving
The volume gag A ls the same as the volume of onel why the gasisnot
Tha vencentratlon of chlorlds fons # CI”1s higher than axygen becausa based
hydroxide Jons f OH-. o0 the context given,
Therefore chtoride lons { CI” are discharged f oxidised ?dli@nu?f‘;:s
23
instead of hydroxide lons / OH at the anade mstead of Just proving
IL is het
c S A would firn most blue Hmus red and then bleach it! Reject the whola
bieach molst ved Jitinits paper answer f thatestand
And hence iLTs chlorine. observation are wrang
as this would contradicl
wath the identity of the
gas
Either
Bi1al | Acldiffed aquoous potassium dichromate(Vh { potasaium
manganate(Wil
all Add zudiled agueous hotasshitm dichromateVl} { potassium Thils question is meant
manganate(Vil] deopwise / drop by drop fo propanel. 1o test student’s
procedura! knowledgs
If potassiem dichromate{VT) tum from erango fo green ! rather than content
otassiom managuatelvil) furp from purple fo colouriess knowledge Many
‘with every drop, reaction s not complete, stodents explained
instead of dascribing
It potasstum dichromate[Vlj romalns orange / potassfum the steps taken fo
manzgnate(VI) rerpaind purple/ not decolourlsed, reactlon obtsln resulls which
1a complets, show fack of
understanding In
Lastion stem
b propanoic acid
c Butanal
I i ] .r,o
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Class Index Number Nama
1 Cxygen was prepared from hydrogen peroxide and collecled as shown In the diagram
2HO; + 2HLO + 0,
3 > ~h
o, - B EFF - s .
o
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1 heur
Addtional Matenal.
OTAS
—water
READ THESE INSTRUCTIONS FIRST manganesa(IV) oxida
Write In soft pencil fi
Witte your hame, class and index number on the Answer Sheet Tha first fow tubes of gas were rejected becausa the gas was conlaminated by
A hydrogen
There are forty guestons on this paper. Answer all quastions For each question there are B hydrogen peroxide.
four possible answers A, B, C and D.
Choose the one you conslder carrect and record your cholce [n soft pancil on tha separate C nitrogen.
Answer Sheet. D water vapour
Read the Instructions on the Answer Sheet vary carefully.
Each correct answar will score one mark A mark will not be daducted for a wrang answer.
Any mugh wnrk]ng should be done In this quesﬁon paper. 2 Which of the fOT[UWII'Ig is the best method of obtalnlng pure water from ink?
A copy of the Periodic Table Is printed on page 17 A chromat H
The use of an approved sclenfific caleulator [s expected, where appropnate : egraphy
B distliaton
At the end of the examinatlon, hand in the following separately C filtration
{1} Opfical Test Answer Sheet (OTAS} .
(2) Question Paper D freezing
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3 The diagrams show mixtures of chemicals that react to produce gases
In which reaction will the litmus paper change colour?

A B
damp blue dampred _ .
[tmus paper litmus paper

el clftite dilute

hydrachlotle acid hydrochlorio acfd
anc sodium carbenate

c D

J_ damp blus dampred
fitus paper fifmus paper
aqueous sodium arueous sodium
hydrexide hydraxids -
ammonium chioride codium nitrats and

aluminium

4 Which staterent about the numbers of parilcles In atoms is comrect?
Apart from hydrogen, most atoms contain

A more electrons than protons.
B more neutrons than protons.
C more protons than electrons
D more protons than neutrens.

-

4

5 In one molecule of carbon dioxide, COj, what Is the total number of electrons present and
how rnany ara invalved In bonding between the carbon and oxygen atoms?

tolal number of elactrons electrons invelved in bonding
A T8 4 -
B 16 8
c 22 4
D 22 8

& Tha symbols and electronic structuras for scme elements are shown below.
sllicon, S{(2,8,4) oxygen, O(2,6)  hydrogen, H (1)
fluonne, F (2,7) nitrogen, N (2,5}

Which formula Is comect for a compound containing sthicon?
A SisF B SiHgs C SINs D S0

7 The formula of an oxide of uranium [s UQO,.
What is the formula of the corresponding chloride? -

A UCt B UG/, G UGt D UCr

8 Elements X and Y combine to form the gas XY;

What are X and Y7
X Y
A | caleium chlorina
B | cartbon hydregen
C | cabon axygen
D | hydrogen | oxygen

9 An 8 g sample of oxygen atoms contalns the same number of atoms as 16 g of element X.
What is the relative atomlc mass, A, of X?

A4 BB C16 D32
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10 Which of the samplez:s below has the greatest mass?
A 60x10%0 moleculas of hydrogen
B 5 0 mol of neon atoms
€ 12 x10% atoms of silver ==
D17x 1ozgof|ron

11 An electrical circuit s sat up using copper wire

I
Il.
|_-copper vare

S

Which process takes place in the copper wire?

A Electrons move along the wire to the negative tarminal, positive ions stay in position

B Electrans move alang the wire to the positiva tarminal, posthve lans mave to the nagative

terminal
C Eleclrons move along the wire to the positive ferminal, positive ions stay in posthion
D Negative lons move along the wire to the positive terminal, positive lons move to the

negative terminal.

12 A, substance Q conducts electricity both whan schid and molten
What s Q7

an alloy
a hydrocarbon

a metal oxide
a salt

o0 WP

6 -
13 The diagram shows the elecirolysls of concentrated agueous sodium chionde,

chigiide and litmus

What Is the colour of the Idmus at aach electrode after five minutes?

oolouratanode | colourat cathade
A blue red
B red blue
c rod colourdess
D colguriess blua

14 In which of the following reaction is sulfur dioxlde acting as an oxidizing agent 7

A 80; +2Hz0 + Cf; — Hp50, + 2HC!
B SO, +2NaOH ~» NazS0; + H,0

C 250+ 0 - 250,

D SO, +2H;S — 2H,0 +35

15 Substance X liberates lodine from aquecus potassium lodide and decolourlses acidified
aqueous potassium manganate(Vll),
How is the behaviour of X described?

A as an oxldising agent only

B as a reducing agent only

C a8 an oxldising agent and a reducing agent

D as nelther an oxidlsing agant rar a reducing agent
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18 Which graph shows the effact of Increasing temperature on the rate of reaction of
calclum carbonate with dilute hydrochlotic acid?

A . B
rate rate
ol - ok -
0 temperature 0 tamperature
[~ D
rale rata

0
0 temperature temperature

17 Sulfurdc acid (H2S04) and nilrle acld (HNO;) are both strong aclds.
Ethanolc acld (CH;COOH) Is a weak acld

2000 cm® solutions of 0.10 M concantration of each of these three acids were separately

fitratad with a 0.10 M solution of sodium hydroxide (NaOH)
In order to react completely

A all three acids would require the same volume of NaOH

B CH3;COOH and HNO; would require the same volume of NaOH but HzS04 would
requlre more,

¢ HNO; woukd require more NaOH than CH;COOH but less than Hz80;.

D HaS0, and HNQ; would require the same volume of NaCH but CH3COOH would
require less |

8

18 A25cm® sample of difute sufuric acid contalns 0 025 moles of the acld
Whal is the concentration of hydrogen {ons in the solutien?

A 200 mol/ dm®
B 100mot/dm®=~ ~ - .
€ 050 mol/dm®
D 025mol/dm’

19 Titration of an acd against a basa is a method often used in the proparation of salts
Which properties of the acld, the base and the salt are required if this method is to ba
used?

acid base salt
A inscfuble msoluble Insotuble
B scluble [nsoluble insolubte
c soluble soluble insolubla
D soluble sofuble soluble

20 One mols of compound X gives three molas of ions in agquecus soluticn
X reacts with ammonium carbonate to give an ecidic gas
What is compound X7?

A caicium hydroxide

B ethanolc acld

C sodium hydroxide

D sulfunc acid
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21 The graph below shows the changes in pH of a reaction solution duning a dirafion of
0.10 M NaOH with 0 10 M CH3COOH

Titration of 20 00w 1,10 M NaOH with & 10 M CHyCOOH

14 -
12

10 N

3
FH
‘ —
4
2
0 L M L M L .
[+] H lo 15 0 25 30 35
volnme CH;COOH (ul)

A suitable Indicator for the titration and the colour change cbserved Is

indlcator colour change observed
A methyl orange red to yellow
B methyl crange yallow to red
G phenolﬁﬁthalem colourless to plnk
D phenolphthalsin pink to colaurless

22 Which statement about the Perlodic Table s carrect?

A The colour of the elements becomes darker down Group Vil

B Tha melting point of the slements Increases dewn Group |
G The reactivity of the elements increases down Group V!
D Ths reactivity of the elements decreases down Group |

23 Elemant X is a solid at room temperature
It needs one slectran per atom to gan the electronlc sfructure of a noble gas
It 15 the laast reactive elemant In its group
What 1s the element X7

A Af B Cs CFE DL

10

24 The resuits of threa halogen displacement experiments are shown.
Tha table shows the rasults

hahde sclution
expenment | halogen added
_ o ¥ 2-
X3 - Y, displaced | Z, displaced
2 Y, no reaction - no reachion
3 Z, no roaction | Y, displaced -

What are halogens X, Y and Z?

X Y Z
A Br Ci I
B Br 1 Ci
c cl Br I
D Gt 1 Br

25 Rubidium [s In Group 1 of the Periodic Table.
What ara properfies of rubidium chloride?

formula | cRECGRIG | Tovater
A RbCI 70 Insofubla
B RbC! 700 soluble
c RbCI, 70 soluble
3] RbCE, 700 inscluble
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26 The carbonate of metal X Is a white solid t decompases when heated. 30 Which method can be used to obtaln ammonia from ammonwm sulfate?
Carbon dloxide and a yellow sofld oxide are formed
What is metal X7 , A Heating it with an acld
A copper . B Healing it with an alkali
B iron - =T € -Heating it with an oxidising agent . --
C lead D Heating it wth a reducing agent
D sadium

31 Vegstable matter is blodegradable
Which gas is refeased Into the atmosphere when vegetable matter biodegrades?

27 Iron pipes corrode rapldly when exposed to sea water
Which metal, when attached to the Iran, would aot offer protection against corrosfon? A carbon monoxide

B methans
C nifrogen dioxide
D sulfur dioxide

A aluminium
B copper
C magnesum

D zine
32 Samples of four dlfferent substances are added to separate volumes of water
28 Three types of steel have diffarant properties The temperature changes are measured.
steol 1 easily shaped For which substance does an excthermic reaction ocour?
steel 2.bnttle
stea] 3 resistant to commosion
What are tha namas of these fhree types of stael? substance added temperature change
steel 1 stea| 2 steel 3 A ammonium chlonde decrease
e
A high carhon mild slainless B etanal non
H ice decrease
B high earbon stalnfess rnild
D sodium increase
c mild high carbon stainless
D mild stainless high catbon

29 Which oxide |s most readily reduced 1o the metal by heating in a stream of hydrogen?

A calclum oxlde
B lead(ll) oxide
C sodim oxide
D zincoxde
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33 A student investigated the reaction of diffarent vegetable oils with hydrogen

100 em® of hydrogen was passed through 1 g samples of vegetable oils containing a
suitable catalyst.

The volume of hydrogen remaining after ezzch reaction was recordad

volurme of hydrugen

vagetable oil remalning/cm

100
a7
63

0

L7 B I o T <

Which vegetable ails are unsaturated?
A Ponly
B Qand Renly
G Q,Rand Sonly
D Sonly

34 A compound associated with the smell or flavour of raspbemes has the structure
o H H
1]
S NANY

H Y TH
H

N\

H

To syntheslse this compound In the labaratory you would react
A butano| and methanoic acld.
B methanol and butanoic acld.
C methanol and propanofc acid.
D propanol and mathanalc acld

14

35 A large polyetheno moleculs is found to have a relative molecular mass of 4 0 x 10,
The number of carbon atoms m this moleculs would be closest o

A 1500

B 2900° -
C 3300

D 18x10%

36 Mathanoa, CHa, the first member of the alkane homologous series, has a bolling point
of -161°C
Which molecular formula and boiling peint could be correct for anether alkane?

molacular formula | boiling point/°C
A CH,y —88
B CaHs ~185
c CiHs ~69
3] CaHs -42

37 A faclory manufactures poly{ethena)
Which raw matenial will the factory need?

A bituman
B msthana
C methanol
D naphtha

38 Under certain candilions 1 mela of sthane reacts with 2 moles of chlorine In a
substitution raaction
What Is the formula of the organic product in this reaction?

A CzHsCt B CaH4Cly C CaHaCly D CHzC/2
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39 The displayed formulas of two compounds are shown

H H
L

H_T A ) P
T\o_%_n T N

What are the simllariies and difierences between the two compounds?

16

40 A compound known in Industry as ‘MTBE' is used as an addrtiva in "lead-free’ petrol.
The structural formula of MTBE is shown

similariles differences
A molecular formulae rezctions
B molecular formulaa relstive molecular masses
c structures muolecular formulae
D structures relative molecular masses

[
H H—C—H H
- o1
H H—(%)—H H
H
Which compound Is an lsomer of 'MTBE'?
A B
Crr CrT
1‘?‘?‘%“%’"“ “_‘%_‘TL’_T""_‘%'”
H H O H H H H
[ D
H T H IiI
H—é—H H—C— _O_CI:—H
|1y g
H—O—-—{l.‘.—ti.:—o—H H |I.|
I HH
H—C—H
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2

Section A

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

The diagram shows the structures of five compounds, A, B, C, D and E,

containing carbon.

A B ¢
H H
Gl
| \
0—C—0 o C—
- AN
cl | et H H
cl

E

H H

H—C—C—0—H

H H H

Answer these questions using the letters A, B, C, D or E.
Each compound can be used once, more than once or not at all.

Which one of these compounds”
(a) can change the colour of aqueous bromine
(b) is a product of respiration

(¢) is the main constituent of natural gas

(d) is a product of substitution reaction

(e) is aliquid at room temperature and pressure

M

o

[1]
M

(1]

[Total : 5]
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A2 (a) The Kinetic Theory explains the properties of solids, liquids and gases in g‘;mmer.s
terms of the movement of particles. Use
Liquids and gases both take up the shape of the container but a gas always

fills the container. Explain this, using the ideas of the Kinetic Theory.

fiquid gas

fills container

does not fill container
but has shape of bottom
of container

(3]
(b) The following apparatus can be used ta measure the rate of diffusion of a
gas.
n
||1|||||1||L‘:|\
t metal foil,
¥ f t Jr:] ges escapes
/ ’ through small
hole in foil
constant gas
pressure gas
applied syringe

{i) What measurements would need to be taken to calculate the rate of
diffusion of a gas?

[2].

Need a home tutor? Visit $miletutor.sg
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4
A2 (i) Which gas, carbon dioxide or suifur dioxide, would diffuse faster? Eﬁ;mfners
Explain your choice. Use
(2
(c) A20 cm® sample of butyne, C4Hg, is bumnt in 150 cm” of oxygen.
26 Hy{g) + 110,(y) — 8C0,(g) + 6H,0{)
What is the total volume of gases left at the end of the reaction? 3]
[Total : 10]
Need a home tutor? Visit smilgtutor.sg




A3 Insoluble salts are made by precipitation.

{a) A preparation of the insolubie salt calcium fluoride 1s described below.

To 15 cm° of aqueous calcium chloride, 30 cm® of aqueous sodium fluoride is
added. ~ - - T

The concentration of both solutions is 1.00 mol/dm°. The mixture is filtered
and the precipitate washed with distilled water. Finally, the precipitate is
heated in an oven.

(i) Write the ionic equation (including state symbols) for the reaction.

2]

(il) Why is the volume of sodium fluoride solution double that of the
calcium chloride solution?

(1]

{iii) Why is the precipitate washed with distiled water?

[1]

(iv) Why is the solid heated?

|

For
Examiner's
Use

179
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6

A3 (b) The formulae of insoluble compounds can be found by precipitation reactions. grammeﬁs

2.0 cm’ of agueous scdium phosphate, Na;PO, was added to 12.0 cm® of Use
an aqueous solution of the nitrate of metal M.

The concentration of both solutions was 1.00 mol/dm®,
When the precipitate had settled, its height was measured. - -1 -

3 ;

f,soiution

preciptate of
the phosphate Ve

of metal M  height of
¥ precipitate

The expetiment was repeated using different volumes of the phosphate
solution. The results are shown on the following graph.

164
12+
height of
preclptate 8-
dmm
4_
0 T T T T T T ™

0 2 4 6 3 10 12 14
volume of phosphate solufionfem?

What is the formula of the phosphate of metal M? Explain your reasoning.

[31

[Total : 8]
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A4 Ethylamine, CH3~CHz—NHj, is a base which has similar properties to ammonia.
(a) In aqueous ethylamine, there is the following reaction :
CHy=CHNH, + H,0 = CH-CH,-NH," + OH" - -
Given aqueous solutions of ethylamine and sodium hydroxide, describe how

you could show that ethylamine is a weak bass like ammonia and not a strong
base like sodium hydroxide.

[3]

(b) Ethylamine, like ammonia, reacts with acids to form saits.
CH~CH,-NH, + HCI —» CH-CHNH,CI
ethylammondium chioride

Suggest how you could displace ethylamine from the salt, ethylammonium
chloride.

[1]

(c) Explain the chemistry of the following reaction:

When aqueous ethylamine is added to aqueous iron{{ll} chloride, a red-brown
precipitate is formed.

[2]

[Total : 6]
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A5 The reactivity series shows the metals in order of reactivity.

(a) The reactivity senes can be established using displacement reactions. |
A piece of zinc is added to aqueous lead(ll) nitrate. The zinc becomes coated
with a black deposit of lead. ;

Zn + Pb* - Zn®* + Pb

Zinc is more reactive than lead.
The reactivity series can be written as a list of ionic equations.

Zn
Fe
Pb
Cu
Ag

I + 2e
Fe? + 2e
Pb2 + 2e
Cuz + 2Ze-

Ag* + e

4

R/

(i} Explain why the positive ions are likely fo be oxidants (oxidising agents).

1 Wb
[ [

p e -

(i) Deduce which ion in the list above is the best oxidant (oxidising agent):

(iii) Which ion(s) in the fist can oxidise lead metal?

[1]

1]

(1
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(b) A reactivity series can also be established by measuring the voltage of simple
cells. The diagram shows a simple cell.

voltmeter

O/

cadmium copper
elecfrode electrode

Results from cells using the metals tin, cadmium, zinc and copper are given
in the table below.

‘cell eiectr ode 4 el?ch'ode 2 voliage/volts
positive electrode | negative elecirode
™1 copper cadmium 0.74
.2 copper fin 043
3 copper zine 110

Write the four metals in order of increasing reactivity and explain how you
used the data in the table to determine this order.

i3]

[Total : 6]
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A6  An electrolytic process known as eleciro-refining is the final stage in producing
hghly purified copper. In a small-scale trial, a lump of impure copper is used as
one electrode and a small plate of pure copper is used as the other electrode.
The electrolyte is a mixture of aqueous sulfuric acid and copper(ll} sulfate.

polanty

DC g;owar-smply

[

loump of —
impare copper

(a) Indicate in the box labelled 'polarity’ on the diagram above the polarity of the

impure copper. e!ectrode by puttlng eﬂher + or - 1
In a trial experiment, the electrodes were welghed before and after
electrolysis.
The results are provided in the followmg table.
Mass of lump of Mass of
impure copper pure copper
Before electrolysis 10.30 kg 1.55 kg
After electrolysis 0.855kg 9.80 kg
(b) On the basis of these results
(i) calculate the percentage purity of the lump of impure copper; (31
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A6 (ii) state one factor that may affect the accuracy of these results.

; . = M k- -

(¢} Lumps of impure copper typically contain impurities such as silver, gold,
cobalt, nickel and zinc. Cobalt, nickel and zinc are oxidised from the copper
lump and exist as ions in the electrolyte. Silver and gold are not oxidised and
form part of an insoluble sludge at the base of the cell.

Why is it important that silver and gold are not present as cations in the
electrolyte?

[1

[Total : 6]
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A7 There are two types of polymerisation - addition and condensation.

{a) Describe the difference between them.

(b) Poly(dichloroethene) is used to package food.
The structural formula of dichloroethene is shown below.

H ct
Yot
/ 0\
H ct

Draw the structure of poly(dichloroethene) showing two repeat units.

[2

[2]
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A7  (c) The polymer known as PVA is used in paints and adhesives. o iners
lts structure is shown below. Use

— CH,—CH—CH,—CH—
OOCCH,  OOCCH,

Deduce the structural formufa of its monomer. 1

{d) A condensation polymer can be made from the following monomers.

HOOC(CH,),COOH and H,N(CH ) NH,

(i) Draw the structure of this polymer showing two repeat units. [2]

(ii) Describe the pollution problems caused by non-biodegradable polymers.

2]

[Total : 9]
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Section B
Answer the questions in this section in the spaces provided.
Answer three questions from this section.
The last question is in the form of either/or and only one of the altematives should
. be attempted. - - 5

The total mark for %is section is 30.

B8 (a) Enzymes are biological catalysts. They are used both in research laboratories
and in industiry. Enzymes called proteases can hydrolyse proteins to amino
acids. The amino acids can be separated and identified by chromatography.

A drop that contains a mixture of four amino acids was applied 1o a thin layer

chromatography plate. The plate was placed in sclvent G and the following
chromatogram was obtained.

B c

"""""""""""" solvent front: solveat G

T

application

The Ry values for each of the amino acids in solvent G are provided in table

below. ’
amino acid Ry (solvent G)
alanine 0.51 f
arginine 0.;16
threonine NV A R
fyrosine ’ 0.;38

s Lk e

i
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(i) Name the amino acid that corresponds to spot 1.

(1]

(ii) What factor determines the different Ry values of the different amino acids?

(]

(iii) Explain why the chromatogram must be exposed fo a locating agent before
Ryvalues can be measured.

_[1]

(iv) Measuring Ry values on a chromatogram is one way of identifying amino
acids. Suggest another.

0!

(v) The plate was dried, rotated through 90° in an anticlockwise direction and
theén placed in solvent F,

The Ryvalues for each of the amlno acids in solvent F'are provuded in table
below. S

amino acid R (solvent F)
alanine 0.21
arginine 0.21

threonine 0.34
tyrosine 043

The following chromatogram was obtained.

solvent front:
c solvent G i)
H
- -*: ------------------------------------- solvent fronf: solvent F
'
I
1
L}
1
[}
1 *
! .
' v ]
'
1 X4—1— application
] point of drop
B A
chromatogram I
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5
B8 Circle the spot on chromatogram !l that represents alanine. {1]
Explain, in terms of the data provided, why only three spots are present in
chromatogram | while four spots are present in chromatogram Il
2]

(b) The enzyme called zymase cafalyses the anaerobic respi}étitin of glucose
during fermentation which can be carried out in the apparatus drawn below.

After a few days the reaction stops. It has produced a 12% aqueous solution
of ethanol.

allows carbon
diexide 1o escape
but prevents air entering

aqueous glucose
and yeast
{i) Complete the equation.
CeH120s — + 1l
(if) Suggest a reason why the reaction stops after a few days.
[]
(iif) Why is it essential that there is no oxygen in the flask?
(1

Total 1101 }.
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B9 (a) The rate of the reaction between iron and aqueous bromine can be E‘;‘;mmefs
investigated using the apparatus shown below. Use
o — aftached to stirrer
C"D\ piece of metal rofates

piece of metal (iran)

solution of bromine

A piece of iron was weighed and placed in the apparatus [t was removed at
regular intervals and the clock was paused: The piece of iron was washed,
dried, weighed and replaced. The clock was restarted.

This was continued until the solution was colourless

"The mass of iron was plotted against tnrnewThe graph shows the results
obtained.

mass of
iron
0 >
0 fime (ironwas in
solution of bromiie)

(i) Suggest an explanation for the shape of the graph.

2]

-
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B9  (ii) Predict the shape of the graph if a similar piece of iron (same mass) with a
much rougher surface had been used. Explain your answer.

[2]

(iti) Describe how you could find out if the rate of this reaction depended on the
speed of stirring.

3]

(b) ron is extracted from its ore (haematite) in a blast furnace.
Using chemical equations, describe the essential reactions taking place
in the blast furnace which results in the production of iron.
I
[Total : 10]
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B10 (a) A ‘QwikCure’ pack, used to treat sporting injuries, contains a bag of water
inside a larger bag of finely powdered ammonium nitrate, NHsNO3.
~ - Squeezing the pack causes the bag of water fo break and the NHs;NO; to
dissolve. B
The change of energy that occurs can be used to treat an injury.
NH:NO; (s) — NHsNO; (ag) AH = +25 kJ/mol
(i) State and explain if the dissolving process is exothermic or endothermic.
(2]
(ii) Suppose the activation energy of the reverse change is 35 kJ/mol.
Explain the meaning of the term ‘activation energy’.
(1]
(iif) On the graph below, sketch an energy profile diagram showing the changes
that occur in chemical energy as the NHsNO; powder dissolves. [3]
A
130
120
110
100
00 _
emergy o f - TmmmmmmOTmTTTTTTTTTTT
moty b
70 ;
----- NHNO,(g) ~ === ===~ o
5 NO,(5)
50
40
30
20
10
-------------------------------- -Need-a-home-titor? \Asit smilptutor.sg
0
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B10 (b) Sodium reacts with nitrogen to form a compound called sodium nitride.
The chemical formula of sodium nitride is NaxN.

A sample of sodium in a porcelain boat was heated in a combustion tube while
nitrogen gas was passed over it.
The following masses were recorded.

Mass of porcelain boat when hemp'ty = 14,{3'4 g
Mass of porcelain boat + sodium =15.13 g
Mass of porcelain boat + sodium nitride = 15.19 g

{i} Determine the empirical formula of sodium nitride. [3]

(i} Write an equation for the formation of sodium nitride.

Ny

. [Total : 10]

197,

For
Exammer's
Use

Neeod-a-home-tutor? \isit <

miletutor sg




198

10

For
OR Examiner's

Lise

B10 (a) In 1894, the scientist W. Ramsay, carried out the following experiments
starting with 100 cm® of air.

The 100 em® of air were passed through solution X to remove fraces of
acidic gases. Then the air was bubbled through concentrated sulfuric acid to
remove water vapour. The remaining gases were treated W|th excess of

hot copper and the volume decreased from almost 100 cm’® to 80 cm”.
The gases that did not react with hot copper were heated with magnesium.

1 em® of gas Y remained and a white solid Z was formed. Solid Z reacted
with water to form only magnesium hydroxide and ammonia.

(i) Name the ion, in solution X, which reacts with the acidic gases.

(1

(i} Give the formula of solid Z.

i

{iif) Gas Y has a density of 1.66 glcim3 atr.tp.
Calculate the mass of 1 mole of gas Y and hence identify the gas.

(1

(iv) Most gases are identified by a chemical test.
Why must gas Y be identified using a physical property?

(1]

Need.a home tutor? Visit smiletutor.sg
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B10 (b) The table shows some properties of gases in dry air.

-Gas in dry alr Densityin -Melting paint | Boiling point | Percentage
kg/m® in°c in °C (%) in afr
Nitrogen 1.2508 -210 -196 78.08
Oxygen 1.4290 -219 ~183 20.95
Carbon dioxide 1.977 57 ~57 0.033
Helium 0.1785 =272 =289 0.00052
Neon 0.6999 ~24% —248 0.0019
Argon 1.7837 -189 -186 0.934
Krypton 3.74 157 -153 0.00011
Xenon 5.88 -112 -108 0.0000087

In 1895, Lord Rayleigh isolated nitrogen from dry air by removing the other
known gases, oxygen and carbon dioxide.
He then discovered that nitrogen from dry air had a different density to pure
nitrogen produced from chemical reactions.

He concluded that nitrogen extracted from dry air was mixed with another gas.

The density of nitrégen extracted from dry air was higher than the dénsity of

pure nitrogen.

Use the information above to explain why.

2]
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B10 (c) Minimising air pollution is essential for health and for the environment.

(i) Low sulfur fuels are being introduced. Ordinary diesel contains 500 ppm of _ |

sulfur but low sulfur diesel contains less than 50 ppm.
Why is this an advantage to the environment?

[2]

(i) Catalytic converters reduce pollution from motor vehicles, as shown in the
following diagram.

ovides of nltmg‘e:fr % / ass Fanmfil aass
carbon monaxide ——» - — th:I mﬁnh er%ases _
unburnt hydrocathons | /4 — p

LTI

catalysts rhodium,
platinum, palladium

Rhodium catalyses the decomposition of the oxides of nitrogen.
2NO — Ny + O

Two other pollutants are carbon monoxide and unburnt hydrocarbons.

How are they converted into less harmful substances?

[2]

[Total : 10]
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MSHS 2015 Chemlstry Pratim Il Answar Key

measure electrical conductivty using clrcult with battery and bulbfammeter;
bulb is less bright‘ammeler shows lower reading for ethylamina

(b}

Add aqueous sodium/potassiumicalcium hydroxide, wanm

©

Aqueous elhylamine has hydroxide ions which react with aqueous iron(l!l} ions
to form insoluble fron(lIt) hydroxide

Sl

They can acceg or gain electrens (from another substance) to form atoms

(D]

sliver lon (Ag*)

()]

silver ion and copper(ll) fon (Ag* and Cu”")

Paper 1 .
1) Cl2y B [8 D[4 B|5 D6 B |7 B8 €9 Dl1g C
11y € (12 A [43) D [14) D [15) C |16) D j17) B |18) A |19) D [20) D
21) D |22 A [23) A 124) D |25) B {26) C |27 B |28) C |29) B |30) B
30 B |323D [33) € |34y D [35 B (36) D j37) D [38) B |39) A |40) C
Paper 2 Sectlon A
Qno Answer

1 glC__ (A ()b (dIB (8)E

2(a) | Inhquld, the particles are close together

the strong forces of altraction between the particles do not allow them fo mova
apart. They can movs in the volume of the liquid to take up the shape of the

container.

In gas, the forces are much weaker and the particles can move in all directions /
freely to fill the contalner

]

copper, fin, cadmium, zine,

copper Is the least reactive matal as it s aiways the positive electrods,

Zlnc Is the most reactive since the voltage Is the highest, followed by cadmlum, then
tinor

the blgger the differance in reactivity betwaen tha metals, the bigger the voltage

1)

{n

Measura the volume of gas laft in the gas syringe {or volume of gas that escapes) at
repular intervals of ima

Carbon dioxlds,
It has lower relative molecular mass / molar mass / mass

6(a) ]

+

[BT0]

Decrease in mass of Impure electrode = 10 30 kg - 0 BS5 kg = 9,445 kg
Increase In mass of pura electrode = mass of pure copper
" =980kg-1.65kg=825kg
% purity = (8 25/9 445) x 100 = 87,3 (to 3 slg fig)

(c)

From the aguation,

2 moles of C4Hg react wilh 11 moles of O»

Sinca both are gases at rip, applying Avogadro's Law,

2 volumes of CaHg react with 11 \rolumes of Oz toform 8 volumes of COz
Thus 20 cm° of C4Hg react with 110 om’ of O3 to form 80 em® of CO2
Volume of gases left

= 40 em® of oxcass Op + 80 cm® of carbon dioxide = 120 em®

(i)

electrodes not properly dried before welghing /
not all tha copper produced at the pure copper plate sticks to the copper plate

(c)

Silver and gold lons {when present In higher concentration than copper(li} lons)
could be selectively charged to form siiver and gold which 1s depesited at the pure
copper plate

(@)l

Ca“” (aq) + 2F (8g) ~» CaFa (s)

{ii)

Mole ratio of F* (or NaF) : Ca* {or CaCl;)1s 2 1
Or 2 meles of NaF react with 1 mole of CaCly

(i

To remove sodium chleride or sedium flugride or calclum chionde solutlon

)

To dry (precipitale) or to remove water or lo avaporate watsr

(b}

M3(POg)ai
From the graph, B om® of sodium phosphats totally react with 12 em® of nitrate of M
Since both solutions have same concentration,

2 moles of sodium phosphata react totally with 3 molss of nitrate of M

7@)

Any TWO
Addition polymerisation praduces only one product, the polymer, but condensatan
polymarisalion produces the polymar and a by praduct such as water

The tolal mass of the monomars s the same as that of the addition palymer while
the total mass of the monomers is greater than that of the condensation polyrer as
the process eliminates a simple malecula such as water.

In addition polymerisation, each monomer has a carbon-carbon double bond while
in coendensetion polymensation, each monemer has a funclional qroup at sach end,

{b)

H Cl HC
I 11
-C-C-C-C-~
[ N A
H Cl H G

4(a)

Using equal valume and concentration of bath solutions,

add a few drops of Unlvarsal indicator /pH sensor/ pH meler;

Indicator In ethylamine shows bluefindigo whila that In sodium hydroxlde shows
violet / ethylamins has a lower pH

Qar

Using equal volume and concentration of both solutions,

{c)

H H
C=_C
\

H 0OCrH-




(@

56— - -0 A ---H O -0 H._ H
I ol T I )

—C—{CHy)s~C—N~(CHplg—~ N—C— (CHz}s —C— N—{CHp)e —N—

(1)

-

Any TWO from,

-causss litter / land poliution if not properly disposed

-Incomplete combuston produces poisonous carban monoxide
-complete combustion producss carbon dioxide a greenhouse gas
-combustion progduces cther named palsonous gas

Carbon dioxide reacts with more coke to farm carbon monoxids; SOz + C — 2C0O
Carbop monexide reduces [iron(lil) oxlde in] haematite to fron;
Fa,05+3C0 — 2Fa + 3C0,

Paper 2

Soctlon B

Qno

Answer

8{ail)

tyrosine

il

Diffarence In solubliity of the amino aclds In the sclvent used

(i)

The spots are colourtess,
locaflng agent reacts with the spats to form coloured substances

1]

Determine the meting point andfor boiling point

)]

kv fromk
o xheoll) ]

—

Dozt colend T

-

A [ ]

r @ -
1 i epplicatin
Aﬂdw

‘B
In chromatogram |, which used solvent G, alanine and threonine appeared at the
same spotiwsre not separaled sinca both had the same Revalue (0 51) which
msans they have the same solublity in solvent G

In chromatogram JI, which used solvent F, alanine and thraonina had differsnl Ry
values and were thus separated.

_ 10
Either

Endothermic, - .- - -
The enthalpy change is positive which means heat 1s absarbed from the surmounding
during the process

@i

The minlmum energy that parbeles must possess in order to collide effecbvely

an

leading o a reaction

y +— 120

b
£l
osggsgalsaaﬁﬁﬁﬁ
"‘l

B

CgH20g —+ 2CHsOH + 2C0;

(X}

Sodlum {Na) Nitrogen {N)
Mass {q) 1513-1484=029 1519-1513=0.06
Molar mass (g) 23 14

No of mole 029/23=00126 0 06714 = 0 00429
Mole ratio 3 1

The empircal forrntita 1s NazN

()

veast [s ‘Kiled'/poisoned’ fenzyma [s denatured by ethano!

(i

BNa + Nz - 2NaN

(i}

Oxygen will oxidize ethanol to ethanole acld er axygen [s ebsent to ensure
anaarob!c respiration of ghucose eccurs so as to form ethanal

100R
(a)(i)

HydroxIde (ion)

9(=)()

Rate at which mass of iron decreases becomes lower / gradient decreases
because concentration of aquecus broming decreasses;

Mass of {ron stops decreasing / gradient becomes zero

because all the aguecus bromine [s used up

m

MgsNg

(iify

Molar mass = 1.66g x 24 = 39 84g or 39 8g (o 3 sig-fig)
Gas Y Is argonf Ar

i)

The Inilal rate / gradiant [s greater because of bigger surface area /more Iron
particles exposed; final mass of Iron Is the same becausa the same mass of iron Is
raacted with aguecus bromine . ‘

(v)

Argon Is a noble gasfhas completely filled valence shells and Is chemically
unreactive or inert

(b)

Nitrogen from dry alr contalned argon/krypton/xenon;
argonfkryptonixenon have denslty higher than that of nitrogen

{nl}

Repeat the exparment using same mass of iron and same volume and
concentration of aqueous bromine but by increasing/decreasing the speed of
stiming/not stirring the iron plece; measure the mass of iron plece at regular time
intervals; calculate the rate of reaction / gradient and compare

()}

Combustion of low sulfur diesel would release lass sulfur dioxida Into the
atmosphere, less acid raln would be formed which means less corrosion to
limestonse buildings and/or metal structures

{b)

Coke Is heated |n alr to form carbon dloxlde; C + Qg — CO2

0}

Carbon monoxide would be converted Into carbon dioxide;
unbumnt hydrocarbons (reacted with oxygen) are converted to carben dinxide and

water {vapour)
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Two experimental set-ups used to damonstrata diffuslon of gases are shown in the
diagram below The gas In each porous tube I3 nitrogen (M, Is 28)

In axperiment 1, the gas introduced Into the beaker Is carbon monosxdda (M, is 28) while
In experiment 2, tha gas = argon {A, 1= 40)

What changes, if any, to the water levels at P and Q would you expect (o see In both
expanments?

Page 3ol 1D
Which quaniity Is the same for 1 mole of ethane and 1 mole of ethene?

A mass

B number of mefecules

c number of atoms

D numberof fons  _ - -

Toluens and cydohexane are fwo common organic solvents and they form a
homaogenous mixiure when mixed together

The following greph shows the boling points of mixtures conteining different
porcaniages of toluene and cyclohexane

w
Fl
pid

P
et . -
2 8, BEVERE,

P

2 e

,_,S,PDEDG palnt~G
tris 2 8,

et
25

Which of the following best dascribes the bolling polnt of any mixtura of toluens and
cyclohexane as shown by the graph?

The bolling pointis below that of tolugna,

Tha balllng point Is higher {han that of eyclohexana

Tha balling polnt ls below the of both tolvene and cydohexana,
The bolling peintis between that of toluane and cyclohaxana,

oo wr

Exporfmant 1 Exporimant 2
A | P and Q remaln at the same level Pisata higherlevel thenQ
8 P and Q remaln at the samas level Q la at a higher leve! then P
c P Is at a higher level than Q P Ia at a higher level than Q
f D P Is ata higherlevel than Q Q [s at a higher love! than P
¥
2  Threa separations are Iisted below
1 Obtalning ethano! from alcobolic drink,
2 Obtaining ammeonium chlcrda from a mixiure of emmanfum chlordde and
sodium chloride.
3 Obtalning solid copperll) sulfate from equaous coppen(ll) suliate,
Which techniques would be Involved 'n separetion 1, 2 end 3 respectively?
. 1 2 3
A fraciional distllaflon sublimation crysialisation
B fractional disfiltation sublimation fiifration
C distillation crystaliisation gvaporation
D disllilation ctystallsation fitration
Mathodst Gits' School Chamistty Paper 1 Beo 4 Pralminesy Exarmbnation 2016
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§ A beam of particles contalna neubrans, n, prolong, p, and slectrens, @ The beam s
passad hetwean charged plates

Which diagram shows how the particles are affscted by the plates?

- . A B
i e,
> <p _)_%:
—1_—\“ n "']T-"va
C D
_Lswe e o

6  Graphane, an allotrope ¢f carbon has a similar struciure to graphile, except that, it has
ona hydragen atom attached to each carbon as shown in the diagram

& hydrogen atem
. carbon stom

Which sat of properties will grephane hava?

1 ItIs hard.
2 It has a glanl molecular structure
3 It conducts electricity In the solid stata.

A-——1and 2 - -
8™ "Mandd ~

c 2and 3

D 1,2and3

7

Page 5of 19
The formutag of the {ons of soms elements are shown belowr

p* o cr Na* ca®*

Which of the following statements aboul these ions Is comect?

o Melhodist Gis' Schoel Chomistry Papar 1 Seo 4 Preliminary Examination 2015

-A All hava full guter shall - -
8 All have the same number of glectron shells
Cc All have the same number of neutrons in thefr nuclal
) All have moms electrons than protons
8  Four substances hava the fallowing electreal propertlas
Substance Property
w Daas not conduct under any conditions
X Conducts only In aqueous scluton
Y Conducts In bath the molten and solld states
z Conduets in bath melten and aquecus states
What are these four substancas?
w X Y r4
A HO 5. .. ..k Zn
B HCI Kl §
c S HCI n KCl |
D s KCl HCI Zn
8 The dlagram shows the slructural formula of Ihe covalent molecule hydruzing, NaH.
H H
N/
N—N
/N
H H
Conszlder all the electrons In a molecule of hydrazine
Which statement Is true of the number of electrons in the melocula?
Total number of alectrons | Total number of electrens not
involved In bonding Involved In bonding
A 5 4
B 5 8
c 10 4
D 10 °
Methed[st Glrs' Schoo! Chemlstry Pagar { Sag 4 Prliminary Examinatlion 2015
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10 Compound X consists of a lattice of posltive Tons of metal ¥ and negative ons of

Page 7of 19

13 The dissoclation constant for an acld Indicates the extant ta which it dissociates Into
non-metal Z lons The higher the dissociation constant, the stronger the acid
Each posflive fon is surrounded by eight negative lons end each nagative ion Ts The dissoclation constant for some acids are glven below along with two possibly
surrounded by four positive lons corfect statamenis
ind X7
Which of the following shows the formulae of the ions present and compound X . Acid Disseclation Constant
lons present Formula Mathanole acid, HCO,H 180x10*
A Y,z Y.Z Ethaneic aeld, CHyCOH 175%10%
B Yz Y¥Z; Propanole acld, CH,CH,C0,H 134 x10%
c AR zY Chicraethanole acid, CI CH;CO.H 140 % 10°
D b oA’ FA
Statoment 1 Increasing the tength of lha carbon chain makes the acld slronger
11 Which ffon takes pface in the blast fumaca? Statemenl 2 E{:{f{[]zzi?g 8 hydrogen by a chlorine In ethanole acld makes tha acld
A 3Fo + 4HO — Fo,0f + 4H:
B d bove, whi
A 510, + CaD —» CaSiOy ased on the data above, which of the above two statements ere correct?
c 5i0Q; + 2MaDH = NaSI0; + H.0 A Statement 1 and 2
D FeCrCy + 4C - Fe + 20r + 4C0Q B Statement 1 only
c Statement 2 only
D Meither stalement
12 Dinitrogen tetroxdda, Nx0O4 Is a poizonous gas It can ba disposed of safely by reaction
with sodiom hydrowide In the experiment, the concenfrafion of aqueous sodium
. 2
hydroxide used is 1 5 malidm, 14 Which pair of reagants is most sultable in preparing the following salts?
Nz0, (9) + 2NaOH (aq) — NaNO; {aq) + NaNQ, (ag} + H:0 {I)
Salt Reagents
Which of the followlng Is tha least voluma of aguesus scdium hydroxide required to g
dispose of 300 cm? of N0y at room ternperature and pressura? A magnesium sulfale magnesium nltrata + sodium sulfate
A 10 oW B ammoniumn nitrate aguegus ammonia + nltic acld
B 20 cn® c laad {11} chioride load (l) oxide + hydrochlore acld
¢ 1200m’ D sodlurn chloride sodium + hydrochloric acld
D 240 eny®
15 A student performed a number of tasts on an aqueous solullon of ead({ll) nitrate,
Which test must bo repeated because the student's observation was incerract?
Test Qbsearvation
A Add squsocus zinc sullafs A white precipitate was formad
8 Add aquecus barum chloride No precipitate was fomned
[ Add agueous sodium hydroxida A whito precipitate was formed
D Add aqueous sadium hydroxde and A gas was evolved that lumed molst
aluminlum fofl, then heat rad litmus paper blua
Methodlst Glris* Schaat Chemlsiry Pager 1 Sec 4 Preliminary Examinaiion 2015 Methadist Gils' Schaol Chemiste Paoar 1 Tor Z Pralminars Examlnalion 2015
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16 During an expardment, 10 cm® of 10 matfdm® sodium hydroxde, NaOH, is graduslly of iran and iron campolnds are sh :
added lo 10 em® of 20 molfdm® sulfure acid, H.50Q., containing melhyl orange 19 Equations for reactions " po snoun
Indécator 1 Fo +ZHC! —+ FaCh+ H;
2 2FsCly +Cl; — 2FeCly
3 FeSO,+ Mg~ Fa+MgSO,
- -- ~[=1 - 10cm® of 1 0 moldm® *
S ot ptrentg - - - 4 FoSO,+2NaOH - Fe(OH); + Na:SO,- ° .-
[ How many of these are redox reaciions?
A 1
2
10 cm” of 2 0 molfdm® g 3
sulfurc ecld, H.S80,,
E contalning methy! eranga D 4

Which change occurs In the mixture?
20 ‘Wasls gases from a car engine are passed through a catalytle converter to remove tha

A The concentration of the OH' lans Increases poflutant gases

. The mathyl oranga changes colour Cne of pollutant gases is niirogan monoxide The equation below shows how it Is
c A precipitate Is formed n d

D More waler molecules are formed 2C0 + 2NO - N +200;

Which statement abaut the reacticn is Ingorreet?
47 To reduce atmospheric poliutlon, the waste gases from a coal-buming power stalion

are passed thraugh a wet suspension of powdered calclum carbenate A The axidation state of carbon changes from +2 {o +4

Which wasle gas will NOT be removed by powdered calcium carbonato? g 2: :ﬁ:::z: :2;: imﬁﬂ:ﬁlﬁ::::‘ *2ta0

A carbon monoxide, CO D Tho oxdation stata of oxygen changes from -2 to -4

B nitregen dloxde, NO;

c sulfur disxdde, 50, 21  The fable shows the reaclions of each of the metals A, B, C and P with separate
D phosphorus(V) oxde, P05 solutions containing lons of the ather metals

Which metal fonms an oxide thal is mest easily reduced by heating with earban?
18 Anaquesus solution of a salt, X, is placed In a last-tube and sodium hydroxide sohution

ls gradually added The helght of the precipitate in the test-lube is plotted agalnst the Solutlon of
volume of sodium hydroxide added Matal A mirate B nitrato C nitrala D nitrate
A reaction no reaclion no reaction
Helght of B no reaction : no reaction
precipitate c reaction reaction R R o
D raaction reaction na reaction

» Volume of sodium hydroxdde
] solution added

Which cafion [s found In X7

A aluminium kon
B ammonlum lon

- c copperll) lon
e D ironfi}ion

. Maothodist Gils' School Chemistry Paper 1 Sec 4 Preliminary Examination 2015 Methodist Gilds” Schocl - Chemistry Pager 1 Sec 4 Prefiminary Examination 2015
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Tha following gases can be found In the blast fumeace that used 1o extract Iron

1 Carbon moncxde
2 Carbon dicxide

3 Nitrogen
Which of the above gases can be both a reactant and a waste gas?

1 only

1 and 2 only
1 and 2 only
1,2andd

Scom>»

Tha positions of four elements ara shown in tha outling of part of the Perdodic Table

Elsment X has a high meltng point and 1s a goed conductor of elocticty It forms
chlorides XCl; and XCl;

Which element is X?

W, X, Y and Z ara melals When varloue mixiures of one of the metals |s heated with a
melal oxide, tha following results wers obtained

{l] oxidecfZ+W s oxideofW+2Z

{Ii} oxide of X + W — no reaction

{il} oxdaofZ+Y —soxidoofY+Z

(v) oxide of W+ Y = no reaction

Which of tha following arrangemanls shows the metals W, X, ¥ and Z in order of
Increasing reactimiy?

DO DX
- %%
===
MNNN

Nz =<

Wethodlst Glrs' Schoo)
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25 Metal M forms a chlorida MCI; M Is between copper and sliver In the reactivity series

It a coneentrated aqueous solution of MCI; 13 elacirolysad, which reactions will oceur at
the cathode and the anode?

N Cathode{negativa elactrode) Anode(positive alectrode)
A M® 4205 M 2Cr—+ Cly + 267
B M + 28 = M 40H™= 2H,0 + O, + 4
c 2H*+ 28"+ H; 207> Cly + 26
D ZH' +2e" <+ H; 40H> 2H,0 + 0 + 46

28 In the diagram, each esll contains an aqueous solution of a single salt and all four
alectrodes are platinum

Electodes Q and S increase in mass dunng the electrolysis but no gas s givenoff al Q
orS

pm—

P Q R s

HJUEOUS
% -

cell 1 cell 2

il the Increass In mass of & Is greater than the Increass in mass of $ /n the same
duration of time, which statament must be true?

A Tha loss of mess of electroda P Is less than the loss of mass of electrada R.

B The currant passing through cell 1 is greater than the cument paseing through
cell2

c Tha eatien of the solution In cell 1 Is differant from the cation of the solution in
cell 2

D The cation in cell 1 iz the sama as In cell 2 but the selutien In cell 1 Is mora
conceniratad than in cell 2

RAAMe aslled ™ d ot £k o sl

P T N ]

T T Y N T Y. Y -
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D CizHzn (g) = CaHie {9) + 2C:Ha (g}
2¥ Gaseous phosph ride, , d Ink
phos:h:msp m;ﬁc;:!u:an?mmz b: he:t?r:; cen be decomposed fnlo gaseaus 30 In each of three experiments, & halegen was added to separate solutions cantalnlng

lons of onwe of the ofher two halogens The table shows the resulls
PCly (g} - FCh(g) +Cl:(g)

Solutlon of halide
The table below glves the bond energles N . .- _ | Experimont | Halogen added
Bond Bond energy (kJ/mol) u V- w
P-C {In both chiondes) 330 1 Uz : No reaction R::mc}l:;n
Ci-Ct 240 2 v Reaction : i Reaction
2 occurs LR OOCITS
WhatIs the enihalpy change of the decompasition of phosphorus pentachioride? 3 W No reaclion No reaction
A 00k
B -30k! What wera the halogens U, V and W?
c +420 kJ
D 420 kJ m v w
A Bry Cip Iz
28 The diagram shows the enargy profila for the decomposition of X to form products, ¥
and Z, B Brz I Clz
X»¥Y=+2 c Cl; B I
3 D cl; L Bra
2 31 Pelol and diessl are two common fuels used by cars and busea respectively The
E’ combustion of these fuels produces alr poliutanls
. The following table shows the mass of poliutants found In the exhaust fume when 1 kg
of each fuel Is burnt
» Pollutant Patrolfg Dleselfg
Progreas of rmactlon carbon monoxide 14 10
Which stalement is correct? oxides of nitrogen 20 &
sulfur dioxida 1 4
A The ovarall enthalpy change Is +60kJ unbumt hydrocarons 15 20
B The reaction is exothermic
c The value of 160kJ would decrease In lhe presence of a catalyst. Which of the following statements can ba Infamed using Lhe data In the table?
D The valua of 100kJ would detraase In the presence of a catalyst

A Petrol contributes mora towards the fammation of acld raln
' B The temperature In petrol engine 1s lower than that In diesel englne
20 Cracking of hydrocarbons ks done o obtain smatler molacules C Al the pollutants Iisted in the table can be removed by Instaling a catalytic
convertar
D

Which of the following cracking reacilons camied ouf at the samo temperalure and Unburt hydracarbons are produced by complata combustion of the fuels

pressure will producs the lamest volumes of products from ona mola of tydrocarbon?

A CoHys () — 3C2Hs () + Hz (g)
B CaHn(g)— 2GaHs {g) + CoHa (g)
€ CyHz (0) —+ CoHin (9) + C:H, ()

- Melhodist Girls' School Chemisty Peper 1 Sec 4 Preliminary Examination 2015 Tethodist Gils' Sehoal Chamisty Papsr 1 Sec 4 Preliminery Examination 2015
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32 mfsr mmo of oxygen produced as hydrogan paroxide decomposes was measured 34 Tha reacilvity of Group I metals follows a similar trend to that of Group | metals

Fi etals, P R and 5 ware ‘estad electrdc cefl hown In 1
In the first expenment, 100 cm? of 1 0 molidm® of hydrogen peroxide was used A d?alg-ra?nmt:]a%o:}vm alide testad In an Ccefdn s h the

graph, labafled X, was obialned, as shown in the diag[am bolow

- - - - =

Volume of oxygenfom® @ -
i
0a 10
X (100 cm’ of 1 0 mo¥dm® of H;0;) ol
toste
Y filler paper soaked
In aqueous sodium L coppalr sheot
chloride
z The voltage producad is necorded and shown In the followang tabla

0 = P 02
The experiment was repested twice with changes In the condltions and graphs Y end Z a 08
wara cobtalned, R 08
Which of the following set of changes could possibly produce the results illustrated by o 04
grephs Y and 27
e Thae four metals tested were magneslum, calclum, strontium and barium

Graph ¥ GraphZ What |2 a possibla [dentlty of metal R?
A 60 cm? of 1 5 molidm?® of H;0;, 460 o of 0 & motidm?® of H,0, A magnesium
B 100 c® of 1.5 molidn?® of H,0, 50 cm” of 0 & molfdm?® of H,0, : 0:::::1"‘
stroptium

c 50 cm® of 2 0 molidm® of HyQ, 100 cm® of 0.1 mobdm® of Hz0, o barium
D 100 cm® of 2 0 moldm® of Hy0, 50 em® of 0 5 molfdm® of Hy0,

36 Which statements are frue about alkenas?

33 Which change would Increase the speed of the reaction between 1 mol of two gases? 1 Thelr geneml fonmmula is CoHz
2 They ara saturated

A dacreasa [n suwface area of tha catabysl 3 (et with hatagons

A

B A decreass In tamperature

c A decreass In the voluma of the reaction flask
D

A decrease In the prassure of the gases 1 and 2 only

1 and 3 only
2 and 3 only
1,2am 3

oow>

Methodlst Girgs' Sehool Chemlstry Paper 1 Sec 4 Preliminary Examination 2016 Meathod st Girts' School Chemistry Papar 4 Sor d Praliminary Examinatiaon 2045
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36 What ars the reactions of compounds W, 3, Y and Z?

w X Y Zz
H H H H H H H H
et W 0 D VD AP
g1 e, = e {3 — =
1 19 { I
COCH COOH OH COOH CO0H COOH DH OH
dacolourses aqueous condensation
broming has apHof less than 7 polymerisation
A Xand¥Y WardY WX, YendZ
B Xand ¥ WandY X,YandZ
c WandZ W. XandY X, YandZ
D WandZ W, Xand ¥ WX, YandZ
37 Englna oll Is usad fo lubricate the car englna Certain polymers are added to sngins oft
to Improve its viscosity
A porlten of the chaln of one such polymer la shown below
—CH;CH{CHLCH,CH4)CH:CH{CH, CHCH3)CH,CH{CH, CH,CHa -
A malecula of this polymer contalns 40 carbon atoms
How meany molecules of monomer are requlrad to form one molecule of this polymer?
A 4
B 5
c L
D 10
oy Maihodist Girds® School - Chemistry Paper 1 Sec 4 Praliminary Examination 2015
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38 The structures of live monomers are shown below

1

Ho—{ _J—om

- -

2
0 o
S d
Ho™" “gH

2 ) o 4
& S
EU T LSO o T o

Which pair of monemers will form e polyamide with the fellowing structura?
1 Py 13 1) i
N Ty T gy T Ty 2

1and2
2and 3
2and §
4and 5

oom»

39 The tabla shows the composition of four different brands of crude cil namely Arablan
Heavy, Arabian Light, Iramian Heavy and North Sea

When each brand of crude oil undergoes fractional distilation, the percentage of each
fraction coitected s Ested in the table below

Crugsell | Arablan Heavy | Arabian Light Iranlan Heavy North Sea
Fractiol 1% % % %
petrotl 18 21 29 23
kerosene 15 13 13 16
diesel 18 20 20 24
naphtha 525 45 46 as

Which typa of cruda ofl Is best for the use in moter vehicle Industry?

A Arablan Heavy
B Arabian Light
c Iranian Heawy
D North Sea

Tathodist GRiE School Cheisty Paper 1 Soc § Prolminary Examination 2015
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40  Esters are formad when an alcohol reacls with a carboxylle acid

Which ester would be formed using the carboxylic acld and alcahol shown?

H H
Hden " g i
noH o H
I | Vi |
H_T_CI:_(E:_C\ H—C—(—0DH
H H H OH H H
carboxylic add aleohol
A B
H H
H —H H—-é—H
'Y T i B
H—C—C—C — H—C—C—0—C—C —~—H
AERERS I_T P T
H D H H H H Q H H H
H—C—H H——H
_E I
H
[ D
H H
H:i—H H—(l.‘—H
H H H H
) ] ]
L T
H—C—C—C=—-0=—C—C—H M 6 h b oH
H

Methadist Gils' School
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Page 1 of 22
Section A (50 marks)

Answer all the questions in the spaces provided.

A1 Choose from the following compounds to answer the questions below.
BasS0,
FeCl;
CO,
CuCo,
CaCOa3
CF,Cl
MgsO0,
NaCl
ZnSQ;,
Each compound can be used ance, mare than once or not at all,
Stafe the compound which

(a) is responsible for czone depletion,

.
{(b) s prepared by fitration method,
(1
(c) is an insoluble green solid,
1]
(d) s aproduct of fei'_mlentaﬁor!,
. N S Ml

asssEEvArEsyraREra nnnn

{e) in aqueous state will: react with aqueous barium chloride fo_give a white
precipitate, T . TS

[

215
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A2 The structures of sodium chioride and chiorine are shown below.

sodium chiorida chioring

(a)  The meling point of sodium chlonds is 801°C,

The melfing point of chlarne is ~101°C.,

Explair in terms of bordang and struciure, why the maliing point of chiodna is so

fevn, -

Lo .k
[— o [ReSE— —— [EJ

{b)  Explain why maolten sodium chiorde conducts electricty but solid sodium

chlonde does not.

[ ] I:-:Id!“

{c)  The reaclions occumng at the elecirodes when moitan sodium chiodde is

elecirolysed are shown balow,
Megative slectrode Ma" + & - Na
Positive eleciude 2017 = Oy + 27
With reference to both equations, explain why this eleciralysis involves both
oudation and reduction,
_— - 12]
Heedmhomeiotor st smietotorsg
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A3 Zinc can be extracted from zinc blende, ZnS, or from calamine, ZnCO,, in a two-stage
process
Extraction from zin¢ blende Extraction from calamine
h J - v
Stage 1 2ZnS + 30; —» 2Zn0 + 280, ZnCO; = Zn0 + CO,

~,

Stage 2 Zn0+C - Zn +CO

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

{1l

{b) Explain why the reactions in the two-stage process cannot be used to extract
sodium from sodium carbonate, Na,CO4.

(2]

(c) Industrial processes release large amounts of sulfur dioxide and carbon dioxide
into the atmosphere.

()] State a natural source of sulfur dloxide.
(1]

(i)  Carbon dioxide contributes to global warming.

Describe one environmental consequence of an increase in global
warming.

MR

Methodist Girls’ School . - .
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The zinc obtained in stage 2 has to be purified further for more useful purposes. -

One of the most common uses for zinc is as an ant-comosion agent.

Explain why zinc 1s able fo act as an anti—corrosion agent in galvanized steel
lamp posts.

-— .

2]

The most abundant and stable zinc isotope is °Zn
State the number of protons and neutrons in this isotope of zinc.
Number of protons
Number or neutrons . _ X ) . (1]

. = . . N B

Need a home ttor? Visit Smiletutor.sg
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A4 Sulfamic acid, SO;NH;, is a weak acid used to remove Imescale, deposited calcium
carhonate, from kettles

(a)  Explain the meaning of the term weak acid.

- - oy &

[1]

(b)  The pH of an aqueous solution of sulfamic acid can be determined using a pH
meter.

Descnbe another way of estimating the pH of a solution of sulfamic acid.

[]

{c) A 0,105 g sample of sulfamic acid is dissolved in some water. This sulfamic
acid solution requires 10.8 cm® of 0.100 mol/dm® potassium hydroxide for
complete neutralisation,

Calculate the number of moles of sulfamic acid that react with one mole of
potassium hydroxide

31
(d)  Aqueous sulfamic acid reacts with magnesium to form magnesium sulfamate,
Mg(SO;NH,),.
)] Whnie an equation for this reaction.
[1]

- - o Need a home tutor? Visit smiletutor s
Methodist Girls’ School . .0 ™" = " ° Chemisky .- "~ ° ""Sécd Prélminary Examination 2015,
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(it)

Limescale contains calcium carbonate

Describe, with the aid of an equation, what is observed when aqueous
sulfamic acid reacts with calcium carbonate

(2]

A5 Ammonia is a compound of hydrogen and nitrogen with a formula of NH;. Itis a

colourless gas with a pungent smell. The formation of ammonia is made by reacting
nitrogen and hydrogen in a reversible reaction as shown in the equation below

NAfg) + 3Hig) ~—= 2NH4(g)

(a) Thereaction to producé ammaonia can be demonstrated in the sclence
laboratory by the method stiown in the diagram below: . R
i 3 % L :"'! ERL
750m? of hydrogen " iron wool - 250‘3 (j::fyn:t_rogen
gas syringe HEAT STRONGLY gas syringe
The mixture of nitrogen and hydrogen is passed backwards and forwards over
the hot iron woel until there is no further reaction
(i) Explain why air must nof be present in the above reaction
[1]
(ii)

Assuming only 15% of the nitrogen and hydrogen react to produce

ammonia, calculate the volume of ammoma preduced at room
temperature and pressure,

2]

NG'GU"JTTUTTTE’TUTOT"‘V‘IW
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(b) In industries, ammonia is manufactured in the Haber Pracess The table below
shows the percentage yield of ammonia at different temperature and pressures.

Percentage yield of ammonia at equilibrium
Temperature/°C
i 200 atm 300 atm 400 atm
350 24 40 48
450 20 23 30
550 10 12 15

()] State how the increase in pressure affects the percentage yield of
ammonia at equihbnum.

i1]

(i)  Suggest one advantage and one disadvantage of using 450°C rather
than 350°C as the working temperature

2,

(i}  Explain why the use of expensive metals as catalyst does not increase
the cost of preduction of ammonia in the Haber Process.

[1]

221
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A6 Hydrogen peroxide, H,0,, is a covalent compound. Hydrogen peroxide decomposes fo
form water and oxygen accerding to the equation;

2H0,() — 2HO () + 0:(g)

(@) The decomposition of hydrogen peroxide involves a change from the liquid
slale to the gaseous state - -

Describe the difference in both the movement and arrangement of particles in a
liquid and In a gas.

Movement:

‘Arrangement

{21

{b)  Complete the ‘dot and cross' diagram to show the bonding present in hydrogen
peroxide, H,0;, using the legend stated. -

(o9f

x ; electrons of oxygen atoms

Key

®: efectrons of hydrogen atoms

(2

<l o Y ) A\ Laoit Hatmiar oot
INCOUU A TIVUITIC 'TUtUT . 'V IOTU U1'III1ULULUI'.OH
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{c)  Hydrogen peroxide can act as an oxidising agent or a reducing agent.

Deduce the nature of hydrogen peroxide in each test descnibed.

- Nature of hydrogen
Test - Qbservation peroxide

hydrogen peroxide i . .

¥ a d(?e d tg iEEm(II) s light green solution turns

sulfate yellow

hydrogen peroxide is

added to acidified purple solution turms

potassiurn colouress
manganate (V1I)
(2

A7 The following energy profile diagram shows the differences in amount of energy
associated with the combustion of glucose, CgH:0g, during cellular respiration to
produce carbon dioxide and water.

Energy
F N

__________ 3
181 kd/mol
CeHyz0+ 60,

— — e m— —

> 2997 kdfmol

6CO,t+ 6H,0

Y

Progress of reaction

(@)  Calculate the enthalpy change, AH, of tha reaction.

(1l

223
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: }.(b) Explain whether this reaction is endothermic or exothermic in terms of bond
. breaking and bond forming.

(¢) Calcuiate the energy released per gram of glucose.

(2]
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A8 Crude oil 1s a raw material which is processed in an ol refinery. Two of the processes

used are fractional distillation and cracking.

The table below shows the percentage of the supply and demand of each fraction in

crude oil.

Number of carbon | Percentage of ;
Percentage of

Fraction atoms per supply in p

molecule crude oil demand in crude oif
Petroleum gases 1-4 4% 11%
Petrol (gasoline) 5-9 11% 22%
Kerosense 10-14 12% 20%
Diesel ol 14-20 18% 15%

Waxes and

bitumen Over 20 23% 4%

{a) State the physical property which I1s used to separate crude oil by fractional

distilation.

[1]

{b)  Use the information from the table fo

(i) identfy the fractions that would undergo cracking to meet the demand
far petrol.

(]

(it  explain your choice in (i)

[

225
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(c) Heptane, an alkane with 7 carbon atoms, can be cracked into smaller
molecules under high temperatures and a catalyst,

A large volume of heptane was subjected to cracking and the main product was
methane. Gas B which has a relative molecular mass of 28 was also isclated in
the product mixture and was found to be unsaturated.

{0 Write an equation to show the cracking process.

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

(il Descnbe a chemical test that can be used to distinguish between
methane and gas B

- [

. Need a nolrie ttor ¢ Visit smilletutor.sg
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Section B (30 marks)

Answer all three questons in this section.
The last question is in the farm of EITHER/OR and only one alternative should be attempted.

B9 Agueous chlorine dioxide, a yellow solution, reacts with an alkali according to the
fallowing equation”  ~ - - -

2C10; (aq) + 20H" (aq) — CIO;™ (aq) + CiO, (aq) + Hz0 (1)
yellow colourless

A student carried out different expenments to investigate the rate of reaction using
different concentrations of aqueous chlonne dioxide and alkali. In each experiment,
she measured how quickly the colour of aqueous chlorine dioxide disappeared.

The table showed the resulis obtained with diffenng concentrations of aqueous chlorine
dioxide and alkali used in each expefiment.

Experiment | Concentration of [ Concentration of Rate of
€10,/ mol/dm® OH"/ mol/dm® disappearance of ClO,
Jmol!glm‘s
1 0.020 0.030 0.00276
2 0.040 0030 0.01104
3 0.020 0.060 0.00552
4 -0.040 0.080 0.02208
5 0.040 0.090 0.03312
6 0.120 0.030 0 09936

The reaction of aqueous chlonne dioxide with alkall is interesting because it is an
example of a disproportionation reaction. Disproportionation happens when the
oxidation sfate of the same element both increases and decreases in the reaction.

(@)  Descnbe the trend in the rate of reaction with respect to the concentration of the
reagents used.

Exptain and justify your answer using the results in the table, stating cleary the
experiment number you are using for each reagent, - -

.........

C . [3]
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(b)

(c)

(d)

(e)

Page 14 of 22

Using Collisions Theory, explain the trend stated in (a).

2]

Two students have different opinion about the data.

Student 1: | think that the rate of reaction depends on the concentration of
aqueous chlorine dioxide to a greater extent.

Student 2: [ think that the rate of reaction depends on the concentration of
alkali to a greater extent.

Who "do you agree with? Exp[ain ‘your answer usmg results from the table.
State which " experiment number you are using, and show clearly how you
amved atyouranswer. © - .-

-k .

(21

Predict the rate of the disappearance of ClO, if the experiment was conducted
using 0.040 mol/dm® of CIO, and 0.120 mol/dm® of OH".

il

Use the idea about oxidation state to explan why the reaction of chlorine
dioxide with an alkali is a dispropartionation reaction.

[2]
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[Total* 10]
B10 Elecfrolysis can be used to remave unwanted hair. The customer holds a metal bar
which acls as a positive electrode. A needle, which acfs as the negative electrode, is
held by the operator. .

{a) The solution around the tip of the needle is very dilute agueous sodium

chloride.

very dilute aqueous
sodium chloride

. , i) Explaln why very dilute aqueous sodium chloride is used instead of pure

' water- P o ., " L
-y e FE &em VT x 07
- . A .
oy I ML i PR W

co e Al L ,lee the joqrjr}ylae ofall the:ions present:in,very dilute aqueous sodium
Y s ch or.lde during s elettolvsiStuses, e bvvinar & - e

et s&fv w30 T el EeR a2 3‘%\?.&, PR a:w‘-é“»?{“fa

PN L - L R -
FE
= - 3w [ T T T L S Bt R UL L N e o N R .. P
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(it}y  During electrolysis, a small amount of gas Is formed at the surface of the
skin.

- - - -

Name the gas formed and wnte a half equation for the formation of gas.

H - -

L

(2]

f ”-

{ivy Dunng e!eclrolysis hydrogen gas is also formed at the tip of the
negatrvely charged’ needle The formation' of gas caused the pH of the
remamlng solutwn to change

Explain why. the formatlon of the gas caused the pH of ihe remarning
solution to change. .

- ‘G
3 “_r'\
5

L

-

[2]

(b) Dunng the hair removal by eiectrolysis, the metal bar held by the customer acts
as an electrode.

Two different expenments are sef up by a student to electroplate the metal bar
used with silver to improve its appearance.

+ -
cathode ::}]\?edrem cathode
anode -metal bar to be Lmetal bar to be
carbon rod plated plated
aqueous silver
—  nirate aqueous silver
oxygen gas AgNO{aq) —I"  nitrate
Experiment 1 Experiment 2 AgNO4(aq)

At ihe beginning of each experiment, a sample of the electrolyte, aqueous silver
nitrate, is removed and placed in a test-lube. A few drops of aqueous sodium
chloride are then added to the sample of electrolyte,

()] Describe what the student sees in the fest tube.
1l

Rlaay A e tisraigitrsmileiitor sg
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- - (ii)  After some time, it is observed that when no more silver is being -~ -
deposited on the metal bar in expenment 1, more silver is still being
deposited on the metal bar in expenment 2.

Suggest a reason for this observation. Predict what the student will see
if aqueous sodlum chloride is added to the electolyte in experiment 1.

{3

[Total: 10]
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EITHER

B11 (a) PMMA is a member of a family of polymers known as acrylics It is a clear
plastic and is often used as a shatterproof replacement for glass. It is formed
from a single monomer, methyl methacrylate, that has the following structure:

o]
I
HBC \C/C\O /CHs
Ii
/Q‘\
H H
(i) State the actual name of PMMA.
(1]
(i)  Draw the structure of PMMA with 3 repeat units.
2]

(i) Name the reaction that is used to form PMMA.
(1]

Need a home tutor? Visit smiletutor.sg
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(b} PLGA is another polymer which is used n manufacturing staples for closing
surgical wounds. PLGA 1s synthesized by means of polymerisation of two
different monomers, lactic acid and glycolic acid. Lactic acid and glycolic acid
can be found in food.

e - -

GHs O 0 CH O T
: ] | By —C—C—OH
~0—CH;~C—0—CH~C—0=CH—C—0—CH—C-  HO™

PLGA glycolic acid

(i) Stata the type of polymer the PLGA 1s classified as.
' (1]

(i)  State the functional groups in the monomers that react to form PLGA.

(]

{(ii})  Draw the full structural formula of lactic acid.

(1]

{iv} Name the reaction and draw the full structural formula of the molecule
formed when glycolic acid is left in the air for a long period of time.

Full structural formula

(2

{(v) Name one advantage of using PLGA.
§)

[fotal: 101
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e —

Nesd

Methodist Girls” Schoal . 7 .. - Chemistry. - "~ .. Sec4 Preliminary Examination 20

£59




234

Page 20 0f 22

OR

B11 Perfumes usually contain three groups of compounds called the top note, the middle
note and the end nofe

{a)  Top notes consist of small, light molecules that evaporate quickly. An example
of a top note compound is stycallyl acetate as shown below: - a -

CHs O
[ 1]

@—({3—0 —C —CH; fopnote
H

(i) With reference to the structure of the compound, explain why it is lkely
to have a pleasant smell.

(1

(fi) Draw the structural formula of the alcoho! and carboxyhc acid used to
make styrallyl acetate.

1]
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(b) The middie note compounds form vapours less rapidly than the top note
compounds. A fypical compound of the middle note 1s 2-phenylethanol. The
structure of 2-phenylethanol is shown below:

@—CI—Q—-CHz—OH middie note

(i) Descnbe a chemical test which would distinguish between the top note
and the middle note compounds

(2]

(i) Name and draw the full structural formula of the molecule formed in
the positive test in {i).

Full structural formula

)

— o — . [ -
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{c)  The end note compound of a perfume has a long lasting odour which stays with
the user, An example of an end note compound 1s shown below.

(CHb)7
) . /TN -
H —ﬁ C=(@ endnote
H-C
(CHy);

{i) Explain why the end note compound is descnbed as unsaturated.

i [,

(i)  The end note compound undergoes hydrogr—;ﬁaﬁon reaction.

State the conditions that are essenttal for the hydrogenation reaction.

L

.

{iiiy lodine reacts with unsaturated compounds. The jodine value is a
measure of how unsaturated a compound is. It s based on the
mass, in g, of iodine that reacts with 100 g of the compound.

The relative molecular mass of the end note compound is 250.

Calculate the iodine value for the end note compound.

(1]

[Total: 10]
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Answer for 2015 Chemistry Prelim Paper 1

1 A 21 B
2 A 22 B
3 B 23 C
4 D 24 D
5 C 25 A
6 A 26 c
7 A 27 Cc
8 c 28 Cc
9 D 29 A
10 B 30 A
1" B 31 B
12 B 32 A
13 C 33 c
14 B 34 c
15 B 35 B
16 D 36 b
17 A 7 c
18 A 38 c
19 c 39 D
20 D 40 B
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METHODIST GIRLS' SCHOODL
SECONDARY FOUR PRELIM EXAMINATION (2015)

Answar Scheme
Soction A .
1 4{a) CRC - -
B NaCl
(c) CuCO,
@ CO:
{®)  ZnSO, }MgS0O,
2 (a) Chlordna has a simple molecular stauclures exdsts as maleculas

Thera are weak intermolecular forces of atiraciion between the chlordne
molecules henca little energy w needed to overcome these forces, thus
the melting point of chionne [s low,

Mollon sodium chloride has rrobile ons but the fons in solid sodlum
chiarida ars hald In fixed posilions, hance It cannet move to conduct
elactricity

Sodium [ons galn electrons to forn sodium it Is reduced

Chlorlde lons [ose elecirons to form chiorine, It Is oxidised

or

The cxddation stale of sodium increases from +1 in sodium to Din
soditm

The oxddation state of chlorine decreasss from -1 In chloride lon to 0 In
chiotdne

CQls pclsonaus as eo e
in which prevents transparl of oxygen to
other parls of the body

Stage 1. Sodlum mrhonate; cannot ba decomposed by heatesltla a
vary stable compound

.

Stage 2 Sodium oxnda ﬁnnot be reduced (o by carboi'l Elactriciy Is
naeded to break the strong lonic bopds betwaen sadlum lons and exide
lona

CR .. , . .
Calbo‘n is not reactive enaugh to break.the strong lonlc bands in sodiem
cxida

Volcanlc eruptions

Flooding of low-lying arcas as sea level risa due to melling lca caps
OR
Extrema changes In global cﬁmate Tha rlsa in temperalure w1|l causa

- =

d)  Zincis pore rgactive thari lron in the stee!
Zine loses aloctrons more easity than iron, thus it will carrode
prefarantially and protect Iron

(D] Number of protons = 30
Mumber of neulrons = 35

{a}  Awcak acld is a subsfance that when dissolves [n walec lonfses partially
to give hydrogen fons

) Use universal indlcator
Idea that the differant colours Indicate diffarent pH values f match colour
agalnst a colour chart
{Allow thia mark even for en incorrect fndlcatar)

[s) No of mcles of sufamlic acld =0 105/27 =0 001082
Mo of moles of KQH = 10 8/1000 x 0 1 =) 00408

Thus, 1 mols of sullamic ecid reacts with 1 mola of KOH
(dX) Mg +2S0:NH>— Mg{SO:NH2)a+ Hz

{d)() CaCQOs+250:NHs— Ca(SCaNHz)e'+ H:O + CO2
ed when sulfamic ecld raacts with caldum
carbonate

fa)(i} Hydrogen burns in alr to releass a lot of haal energyf Cxygen in the alr
will react with the heatad iron to form Iron cxdde
(a)(i} Volume of NH, formed If 100% conversion = 26 x 2 = B0cm®
It only 15% convarled, volume of NH, formed = 50 % 161100 = 7 Scm?
(b){l) As pressura Increases, the % yield of emmonla increases

(b)) Advantage higher lempsrature, the rata of reachon will Increasefaster
Disadvantage; lower % yleld of ammonla,

(D))  Only a small emount Is needed { can be recyclad/ calalyst ramained
unchanged atthe end of the reactlon, henca ean be recovered if used

as calalyst.

P
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(a}

le)

(@

(b}

(c)

Movement: The parllces [n the liquld mova and slide in and throughout
each other whila the particles in the gas move randomly and al high
spead In all directlon

Arrangement The particlas in the liquid are closely packed but aranged
in a disprdedy manner { irregular arrangement The pariicles In the gas
arg far apark.

1m for comrect covalant band between H and O
1m for correct cotreclly shown valance electonin O

Naturé of
Tast QObservation hydrogen
perexida

hydrogen peroxide 0
Ia added to lron(lly |  EShigreen soiuton xddistag agont

sulfate turns yoltow
hydrogen peroxdds
Is added to pusrple salution turme Reducing agent
acidified potassium colourless
manganata (V1)

Enthatpy change of reaction = 2897 — 181 =— 2516 kJ/mal

Studants naad to glve the negative sign, to be awarded tha 1m
Exothermic,

More energy ks releasad to make tho bonds In waler and carben dioxida
than energy kzken In to break the bonds In glucess and oxygen

1 mela contalins 1804 of glucase (which contalns 2816 kJ energy)
1 g of glucose contains (2818/180) = 15 €kJ of energy

—_

(a)

Boiling polnt.

(b)) diesel oil, waxes and bitumsn

(b)) Lowerin demand compared to percentage of supply Hence the excass

()
{m

can be usad for crackipg-to form petred - -

Gty — CHy+ 3CH,

Bubbla the gasas separatsly Into goueous bromine f bramina solution
Gas B lums reddish-brown aqueous bromine colourless whereas
agueous bromine remalned reddish-brown whon methane was bubblad
Into it

0



Answer Scheme for Seclion B

B3 {a)  As the concentration of tha reagent Incraases, the rate of reaction also (I H,OH,Na* Cr 1
increases (all comect: award 1 mark)
Comparing expatiment 2, 4 and 5, whila koeping the concentration of
agueous chlorine dloxida the sams, as the concentration of aqueous {il  Tho gas s oxygen. 1
sodium hydroxidafhydroxide ion increasas, lhe rate of disappearanca of
agqueous chlorine dicxdde also increases. 40H{ag) —» 2H,G{l) + Oy(g) +e" 1
Comparing experiment 1, 2 and 6, whils kesplng the concentration of - =T (v}  Asmore and more hydrogen lons ferentially discharged to 1
aguecus sodum hydroxda hydrosdde ion the same, as the concentrabion form hydrogen qas, concentralion of hydrogen fons decreasas
of aqusous chlonne dioxide increases, the rate of disappaarance of CR
aquecus chlotine diaxds also ncreases Ihe remaining solubion is sodlum hydroxide

Hence, tha tha solution will in
1m far slaling tha general trend 1
1m for comparing tha corract experimant
1m for menilon that keeping concentration of the other reagent the same {b) o White praclpitats |s observed 1
{b)  When the concentration of agqueous chlaring dloxide o hydroxide ions 1 {0 Inexperiment 1, att ilver| the elecirolyle ara f 1

Incraases, the number of aqueaus chlaring dioxide pariiciss of hydroxide, discharged. In experiment 2, the sliver In tha ancde will continus
Jons per unit voluma increases or the nurmber of molas of aqusous 1o oxldiss and form sliver lons which go Igle the solutfon, Tha 1

chlorine dioxdde particles or hydroxide ions per unif volume increases.

This causes an increase in the frequency of efectva collislons, hence,

sitvar lons will eontinua to ba dis ed at the cathode®
Nowhita precipitate formedf Mo g]glp,e change when aqueous

the rate of reaction also increases. sodium ehlsdds is added 1
- - OR
[» L en the conceniration of aque “Slyet In the’ nnada In oxperiment 2 will oxldize to form cilver Ions
chiotine dloxide Is doubled/twica of disay eraasad b " which'ge Into the solutian {1m} -
fimes, In exporiment 1, tho silver lons that discherged on tha metal bar
, come from the sllver nltrale sclution only In experimant 2, while 1
Comparing expofime d 4 or (1 and 3} whan the concgntration o mole’of sllvar lons Ja discharged, 1 moto of gliver ions will be
agueous sodium hydroxide raxida {on i3 doubleditwlce, rata of replenlshed In the solution {1m) - * "
disappearance | zed by 2 tmasf isdoubladitwlica Ne whita"précipitato” formed/ No visible change when aquecus
g;nce, | agraad with studant 1 sodlum chloride s added {1m)

Companng experment 2 and 5, when the cancentration of aquecus
chlorine dlexide Is thrice, rate of disappearance Increased by 9 {imes

Cormparing axperimant 2 and 6, whan tha concantration of aguenus [Tatal;10]

sodium hydroxida /hydroxida fon fs thrice, rate of disappearanco
Increased by 3 times EITHER

Hence, | agreed with studont 1, . B11 {a) (1} Polymethyimathacryate 1

1m for stating 2 palrs of experdment number. ) 2
1m for the working

(d) Rate of disappearance | i l]l I
= using expt 4 (0 040 molldm? of C/0, and 0.060 malldm® of OH) —_— C C
multlply by 2 r I E_
=0 02208 %2 g-o—cn Hy H LO—CH; iO—CHs
=D 04416 molf dm’ s 1 o o] ](])
{8)  The oxdation stata of chlorine ingreased from +41n CIC; 1o +5 T €Oy, 1
Tha oxidatlon state of chlorne decreased fram +4 In C[O, to +3in CIOS, 1

T S Y ey (N Additien polymerisation 1
[Tota!.10] b 0 PLGA s a condensation polymer. 1
810 (a) [{)] [whil vaots sodlp de copta bile [ons OR Pura 1 . "

~wator does con 31 maobile chi B! —

O DRI




OR
Bt (a)

)

m

||-| ] 1
p
H-O_E_E-O-H

oxidation 1
1
i
H-0—CG—C— O-H

PLGA s biodagrable 1
[Fotat 18]
The compound consists of a funclione! aroup pamed estet 1

Alcohot

|2

1
1
if the acidified gslum manganat salution fumad
a Bof & &8 =1k z 2, 1
OR
Add acldifiad potassium dichromata{Vl) solution to each sample, if
the solufon tumet from oranga to green, the sample ks middle
note or if the zoluion remalned graan, the sampla I3 top nole.
1m for test, 1 m for the cbservallon
2-phenyistnentwe-aold 4
H 7

©

{0
()
{np

The and nete conslsts of carbon-carben deubla bond
Temperature of 200°C and the catalyst used is nicke!

1 mol of and nota reacts with 1 mot of lodine
Mo of mole of end note
o100
250
=04
Mo of moleof lodine =04
Mass of lodine
=0 4x2x127
=102
loding valua Is 102,

1
[Total 10]




Hame Reglster Number: Cfass 1 Thetabla below shows a list of slements and tha symbols for thelr atoms.
alement symbol for alom
For Marker's Use hydrogen b
- o - - oxygen. - O -
. , krypton o)
\% {“{;N ? /Lﬁ Which dlagram best shows the armangement of a mixture of hydragan, steam

and krypton gas In a balloon?

NAN CHIAU HIGH SCHOOL

PRELIMINARY EXAMINATION 3 2015 A
SECONDARY FOUR EXPRESS
CHEMISTRY 507301
Paper1 Multiple Cholea 16 Sap 2015, Wadnesday B
1 hour

Candidalos answer on tha OTAS

INSTRUCTIONS TO CANDIDATES
Wnte your name, register number and ciass on the OTAS in the spaces provided and
also in this question booklst.

2  The sun-it slde of the planet Mercury has a temperature of 427°C. Tha dark or
Thera are forty quastions In this paper Answor all questions. For each question, thare night side of the planet has a temporature of ~180%C. Which substance may be
are four possible answers, A, B, C and D Chooso the one you consider comrect and ' found on ona side of Mercury as a llquid and on the other slde as a solld?
record yaur cholce In soft pencll on the OTAS -

Read very carefully the Instructlons on the OTAS.

INFORMATION FOR CANDIDATES

Each comect answer.will 5core ane mark. A mark will not bs deducted for a wrong answer
Any rough warking should be dnne on the question papser

The usa of an approved sclentfﬂc calculatoris expected where appropriate.

A copy of the Perlodic Tabls Is printed on page 13,

substance meiting pelnt®C balllng pointc
Sotlor; Mr Tlen Cheo Wal A oxygen -218 -163
B phosphorus 44 280
This paper conslsts of 13 pnnfed pages Including the coverpage. G ehhano -183 -87
D  sulfur 115 445




2 The experimantal set-up shown below Is used ta collect the gaseous product of
the reaction between Iran fllings and dlifute hydrochlorle acld ® 'Srge:é;r;?‘?lgstggo iy aven as OofOdsand CofNosls Whih

A The two substances are mixtures of cobalt, nifrogen and oxygen.
- B The clements are different In the two substances

gasar ¢ Both substances are compounds

D  The percentage of cobalt Is the same in both substances

7  Inan experiment, a sofid X 1s found to melt at 4219C, the same temperature as
the malting point of benzoic acid Ta check the identily of the sofld, some of it Is
mixed with purs scolid benzole acld. The melting point of tha mixtura Is found to
be 115°C, From th's, it can be deduced that X Is

. A ambdure.
concentratad sulfudc B a pure compound

ecd C  notbenzalc acid.
Which of the following statemenis about the experimental set-up 5 [ncorrect? D Impure benzoic acld
A Concentrated sulfutlc acld acts as tha drying agent. 8  Anion of element X has 22 electrons and @ mass number of 55 What s the
B The gas Jarls inverted to collect a gas that Is of low densily. charge pn the lon If the number of neutrons is 307
C  The Iron Alings can ba replacad with magnesium to producs the same
gas. A +2
D ltls not necessary to ensura that the end of the thistle funnel I immersed B -2
1nt the hydrochloric acld c 3 -
o -3
4  Which of the following mbdures would be best saparated using fractionat
distillation? 8  Selenfum is a chemical elemen?t with symbol I3Se. It was discovered in 1817 and
has an elecironic configuration 2 8 18.6 What is the eleclronic configuratien of
A butans and water tha setenlde lon?
B butancl and water
C  ethyl othancate and water A 28
D barium carbenate and water B 2818
, C 28188
5 You am asked to separate a suspenslon of sliver chiorlde In a solution of D 28182
potasslum chloride and ammonium chioride so as o obtaln all three
substances To do this, the following processes can be used: evaporation, 410  Which one of the following Is a compound consistlng of small mo'ecules?
filtratlen and sublmation. In which order should you carry out these processes? .
A natural gas
A sublimation, filtrallon, evaporation B lthium
B  subimatlon, evaporalion, filfration € heptane
C filtration, evaparsation, sublimation D diamond
D filiration, sublimation, evaporation
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13

A mixture of sillcen and magnesium was added to a beaker of xcass dliute
hydrochlorlc acid as shown In the diagram below At the end of the reaction,
the mixture was flltared to obtain the silicon as resldue.

. ) - -
[+ I < o
hydrochloric acd > 0 o
T ey it aan o
magnesum

Which of the following ophions Indicates commectty the type of particles present
in the substances shown In the diagram?

mazgnesium sliicon dllute gasY
hydrochloric acld
A Tons and atoms lons and molecules moleculas
| ¢lectrons .
B atoms molecules _fons atoms
G lons and molecules lonz and molecules maoleculss
elecirons
[v] 1ons and atoms lons molecules
slectrons
The elactronie structures of alements X and Y are
X:2818.1882
Y.286
What are tha likely formula and type of bonds In the compound of X and Y7
farmula bonds
A XYz fonic
B Xy covalent
c XY lonfc
D XY: covalent

How many oxygen atoms doos 62 &g of hydrated copper(ll) sulfate,
CuS0, 5Hz0, contaln?

A 600X10%®
B 750X10%
c 1.85X10%

D 540X10%

14

15

16

17

18

Tritium Is an isotopa of hydrogen with the symbol §T 1t reacts with oxygen fo
form a liquid called tritlated water, T,0

What [s the mass of trifated water produced whan 3g of tritlum reacls with 16g
of oxygen?

9g

i1
229
44g

cowmp

T 15g of hydraled sodium carbonale {Naz;CO3 nHx0) wera treated with excess
nitrle acid to produce 600 cm? of carkon dioxlde measured at room condltions
Calculate the value of n

A 4
B 6
c 8
o 10

If 249 of sulfur Irlmdc[e (S04) contalns x atoms, how many atoms (In terms of
x) are there In 2.4dm? of carbon dioxide {CO,), measured at r tp.?

A 026
B 03
C 0,50
D 10K

There ars two aclds, hydrochlers acid and ethanole acid, of the same
concentration {both 1 00mot/dm®) Which of the followling jefare suitable
methods to test thelr strangth?

{ using a pH meter
i measuring thelr elactrical conductivity
1) titration using sodium hydroxida solution

1l anly
land li
land 1§

I, land Il§

oom>

Which oxlds can react with hydrochlerlc acld as well as with Lithium hydrexide?

calclum oxide
Iron{ii) oxide
lead(tl) oxide
sulfur dioxlde

caom»
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A mixiure of magneslum bromlde and magnesium sulfite [s known to contain 3
moles of magnesium: lons and 4 moles of bromide lons How many moles of
sulfita kons are present?

A 1 - )
B 2
c 3
D 4

‘Tartarie acld Is a dibaslc acld and s salts are used in food The molscular
formula of tartaric acld is HgC4Os
What are the possible formulas of the salts formed by tartaric acld?

A KHiCDs and Al{HaC4Os)a
B  FeHaCiOpand LizHiCaOe
c BaH404Oa and LleCq.Oa

D  NaHsC4Dp and NazHsCsOs

When solutlons of lead(ll) nitrate and potassium (odlde are mixed, lead(ll) lodide
Is precipitaied The equation for the reaction Is as foliows
Pb{NOs}z + ZKI —>Fblz + 2KNO,

- - . - —-_ = - - e
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ILI

Diffarent’ \rolumas of 1.0 molfdm aquaaus potassium Iodide (P) ara added to the
sama voluma of 0.5 molidm?® aqueous lead{ll) nitrate {L) In each of five test-fubes
aa shown above, Whan the precipitats settles, It is found that the amount of
pracipltate

A are the same in all five tast-tubes

B Increase stepwise from tube 1 to tube 5

c Increasa from tube 1 to fube 2, but are the sama In tubes 2 to 6.
D- ncrease from tube 1 fo tube 3, but are the same Infubes 30 5

Disproportionation reactlons occur when an element Is simultansousty
oxidised and reduced. The oxidation number of the element wiil change to
both a highervalue and a lower value respeclively.

Which of the following named elements does not undarge disproportlonation?

elemant  equation of reaction

carben HoC2Qq ——> H0 + CO+ CO2
chlorine  3CIOF ——>ClO; + 2CT

nitregan  Hz0 + 2NO; —HNOs+ HNO2
suffur 2FeS0s— Fex0; + 80z + 80,

oOm>»

ey

——

a3

24

25

26

In which of the following reactions does Fe®'(aq) act as a reducing agent?

A Fe®(aq) + Mg(s) ——> Fa(s) + Mg*(aq)

B  4Fe™(aq) + SO (ag) + 6H’(aq) —> 4Fe”'(aq)+ S(8) + 3H0()
C  Fe*(aq) + 20H{an) —>Fe[0H)g(s) .
D Fe(s)+2H"(ag)—— Fo™(aq) + Halg) :
Metal X is placed between zinc and iron In the reactivity senes Which
prediction can ba made about metal X?

A Melal X displaces magnesium from an agueous solution of a magneslum
salt.

Metal X reacts with dilute hydrochlorlc acld lo produce oxygen

Metal X forms a hydroxide which Is Insoluble In water.

Metal X |s extracted from s ores by electrolysls.

oOm

The table shows the resulls of adding welghed pieces of zinc metal in salt
solubions of metal P, Qand R

salt solution of matal Infal mass of zincfy final mass of zinc after
15 minutes/o
P 80 00
Q (] 60
R 60 45

Which of the following shows the correct arangement of metals In decreasing
reactivity?

A P,R,znc,Q
B R,P.Zinc, Q
C Q,2nc, PR
b qQzne,RP

In an experiment, 8 moles of magnesium lons ware discharged in the
electrolysis of molten magnesium chieride Which amount of metal would be
discharged by the same amount of elactricity in the following experiments?

A 3 moles of copper(!l) lons In the electrolysis of aqueotis copper(ll)
sulfate

& males of zing lons In the electrolysis of agusous zinc chloride,

12 moles of calcium lons In the electrolysls of moltan cakclum fiuorde.
12 moles of lithium lons [ the electrolysis of molten lithium bromide

ooo




27 Cadmlum Is a meta! used to make rechargeable bafterles. The purficalion of 30  Studythe following equation

cadmium by electrolysis Is shown below. Cadmium and zinc form lons with the CiHig ——> CsHiz+ CsHg  AH = +150kJ
same olectrlc charge
. Which of the following statements Is comect?
3 T r i A" itis a substitution reaction -t
B The heat of combustion s 110kJ per mole of actane
C  Tha cracking process takes In heat energy.
D The bond breaking procass Is exothemmic
put — Impure cadekan (cadmium 31 Methana reacts very slowly with alr at te tura ButIf a transitl
iy ry slowly alr at room temparatura But If a transion
cocnaum with soma zin Impiy) metal T Is added to the methana-alr mixture, tha methana igniles The addition
of T
1 reduces the acthvatian energy.
ORI, T squeots cadmium lons ] incraases the AH.
and 2inG NS i increases the rate of reaction
n reduces the energy of the reactants
The following results were obtalned from an Investigation of this process A landllonly
mass of pure cadmlum | mass of impure B lland Il on}
alectrodal/p cadmium electrode/g C  land tl oni f
at siart of etecirolysls | 140 860 D  allof the above
at end of electrolysls 700 260
The parcentage of 2inc In the knpure cadmium s 32 :vhlch;'f 3:: ;?[w:gd?:ggﬂmsc‘\?mll cause the highest rate of reaction
A 6 5736 A 10gof Zinc lumps and 50 em?® of 1maltdnt® HC)
B g{; B 10g of 2inc powder and 50 cm? of 1malidm? HC!
s C  10g of zinc lumps and 60 cm® of 0 Smolidm® H;S0,
a D  10g of zinc powder and 25 em® of Tmoldm® H;S0.

28  Carbon and sllicon ara In the same group of the Pariodlc Table Which of the

following formulas Is Incorrect? 33 Potassium chlorate sclution dscomposes according to the equation shawn;

2KCIOs(aq) —> 2KCl{aq) + 304(g)

A CaSiO; If 50cm® of water is edded to the patassium chlorata safution before the
B 8Hy . reaction begins, what effect will it have on the rats of the reaction and the
g fligllél volume of oxygen produced?

3

. Beth the ratae of reaction and the volume of o
29  Astatina (At) is a member of the halogan famlly. It has a profon number A decrease, na xvgen produced wil

greater than tha other halogens It Is expected that aslatine The rate of reaction will Increase but the volume of axygen produced will
decrease

Tha rate of reaction will decrease hut tha velume of axygen prodiced will
B Is tha halogen wilh the weakest cxldizing power remaln unchanged

C  has the lowest melting point. Tha rate of reaction will remain unchanged but the volume of oxygen
D s the most reactive halogen produced will decreasa,

B
A s acolourad llquld at room temperature c
D
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38

37

8

Which fertllizer provides the most nitrogen per kg?

A NHsNO;

B NaNO,

C  {NH)PO4 - -~ .-
D (NHg80«

Alr samples collected from the Central Expressway tunnels were analysed
Which of tha following substancas ara likely to ha present in the air samples?

1 CO

I CgHys
Nl NOy
IV CzHy

A landll

B [and i

c Litandllf

D LiLMeandlV

When a mbdure X consfsting of CsHyz, CzHye, CrpHzz and CigHas undorgoas
fractlonal distillation, the fraction that is collacted at the highest In the column
Is icher In

A Gt

B C?H‘[s.
C  CyHx
D CieHa

VWhat Is the lotal number of stralght chaln and branched chaln isomers for the
orpanic molecule pantana?

A 3
B 4
C b
D &

Which of the following statements about the alkyne serles of hydrocarbons,
CrHanez (n22) is true?

A The hydrocarbons are safurated.

B  The relatlve molecular masses of succassive members n the serles
diffr by 12,

C  Theballing point of alkyne decreasss as n Increases

D  Alkynas decolourlse aqueous bromine rapldly.

n

39  Asplinis one of the most widely used pain religvers In tha werld It has the

structure as shown
i
; O 0
He # [
fc\C/0\C9C\C/H
tE LY
-
H/ \(1:/ "-.H
H

From the structure, we can deduce that aspinn

will turn phenelphthaleln pink

reacts with ethanole actd to form an ester

will produca carban dioxide when reactad with a carbonate.
Is an unsaturated hydrocarbon

ZOW>

40  Part of a polymer Is shawn below Which palr of alkenes was used as
monomers?

athene and propense
propene and but-1-ene
ethene and but-1-ene
propene and but-2-ane

oow)

as
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A1

Section A: Structured Questions [50m]
Answer alf questions in this section in the spaces provided.

Carbon has fifteen known isotopes ranging from carbon-8 to carbon-22,

a) Explain what is meant by isofopes.

il

b) Complete the table below with the comrect number of subatomic particles.

(8

Isotope

Number of
protons

Number of
electrons

Number of
neutrons

8c

1%6

145
6C

c} Carbon-14 is fermed in the upper layers of the atmosphere where a free moving nitrogen
atom collides with a very energetic neutron in the reaction below, giving off a particle from

s nucleus.

() Name particle X.

“N+n —» "C+Particle X

(1]

1y Name another particle that is formed in the upper layers of the atmosphere which Is
responsible for the destruction of the ozone layer.

(11

d) Due to carbon’s special electronic configuration, it is able to form a wide variety of

compounds, both organic and inorganic, with many other elements.

1) When carbon reacts with oxygen, an inorganic compound, carbon dioxide is formed.
Draw a dot-and-cross diagram for carbon dioxide, showing only the valence electrons.

{2



(¥ Y

A2

mﬁ9&<
Haematite+ ==~ =
firebiick ing i
S—w—
- ___‘__,.--"' [l:___._

(410,

i) When methane undergoss substitution reaction with chlonne, dichloromethane 1s formed
as one of the organic products. Draw a dot-and-cross diagram for dichloromethane,
@2

showing only the valence electrons.

iron is extracted from haematite ore industnally in a biast fumace as shown below.

"..’-"'-'-.- =
S ———

a) Fillin the blanks in the diagram above ]

b) Wrie a balanced chemical equation with state symbols for the reduction of haematite by the
gases in the blast fumaca, 2]

¢) Assuming a yield of 5%, calculate the mass of iron that can be extracted from 10 tonnes of
haematite ore. [1 fonne = 1000 kg] A

- Need a home tutor? Visit smi_;'etutor.sg
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d) Due to contamination of the ore with sulfur, suifur dioxide is often formed and released into
the atmosphere with the waste gases

1) Suggest one harmful effect on the enviranment by releasing large amount of suifur
dioxide into the atmosphere. [1]

i} Name a process that can remove sulfur dioxide from the waste gases and wnte the
chermical equation for the reachon. 2]

) Name one other possible air poliutant that can be present in the waste gases. M1

e) Vibranium is a fictional metal that is used to make Captain America's shield. An excerpt
below explains how vibranium makes the shield almost indestructible.
“Vibranium has the unique property to absorb alf vibrations as well as kinetic
energy direcled at . The energy absorbed is stored within the bonds
between the molecules that make up the substance .. Using the shield
made of vibranium alioy, Captain America is able to cut through other metals .”

i) State the wrong concept from the bolded sentence in the excerpt above and explain
why If is incorrect. [2]

i) Draw a welllabelled diagram of the likely structure of Vibranium. 3]

Need a home tutor? Visit smiletutgr.sg



i) Name an alloy that can also be used for the same function as Vibranium as mentioned

in the excerpt. [
Beaverina sets up the following circuit using different metals as electrodes In an investigation.
Wires
N
Beaker X \ Beaker Y
Dilute copper (ll)
sulfate solution
a) Suggest which beaker is functioning as the simple cell In the set-up above. 1
b) Draw arrows on both wires to show the flow of electrons in the circurt above. [1]
c) Complete the table below to predict the observations made. [4]
Location Observations
Electrode A
Electrode B
Electrolyfe in X[
Electrolyte in Y
d) Wite the equation for the reaction occurnng at electrode B. [1]

€) Prédict one change to the observation made at eléctrods A if ny, When thé 2id electrode
is replaced by a magnesium electrode.

(1]

Need a2 homa tutor? \icit emiletutor sq
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A4  Sodium sulfite (Na;S0;) Is often added to preserve food. The amount of sodium sulfite in a piece
of meat can be determined through a series of fests shown below.

Step 1: Boil the meat with hydrochloric acid to form sodum chloride, waler and sulfur dioxide.
Step 2: Collect gas produced and bubble it through 100 cm’ of waler to dissolve sulfur dioxide.
Step 3: Titrate the solution obtained agalast iodine according to the following reaction. .

.

S0, (aq) +2H0 (N +12(aq) —>  4H" (aq) + SO (aq) + 21 (aq)

a) Wnte a balanced chemical equation for the reaction in Step 1. [11

b)

c)

Describe a chemical test to determine if there is any sulfur dioxide present after the gas has
been bubbled through water in Step 2. [2]

It was noted that 12.00 cm® of 0.0250 mol/dm® of iodine was required for complete reaction in
the titration. . U T o - .

i) Calculate the volume of SO, produced in Step 2. 2]

1) Explain, using oxidation states, why the fitration in Step 3 involves a redox reaction. [2]

Need a home tutor? Visit smiletutor.sg

b



A5 Phase diagram 1s a chart which shows the physical states of a substance at various temperature
and pressure. The chart is divided into regions where the substance exists as a solid, liquid or
gas.

The bolded lines in the diagram that separate the regions are known as phase boundaries, where

the substance changes from one state to another. Shown below is a phase diagram of carbon
- droxide and some of its physical states at various pressurs and temperature.

?3-—;,_1-14—-———!-&—-—“'—‘7—-”—-‘—.

L Xl

Bregsute {4tm)

52— —— — = = —

o dem pm ol p— -
el B L L T Y

o -
2732 -75.7 -56.6 311
Temperature {°C}
[ Pressure /atm | Temperature /°C Physical state
10 30.0 Gas
50 -70.0 Sold
70 0.0 Liquid

a) Carbon dioxide is being stored under a pressure of 1 atm. Suggest the temperature that it
should be kept at such that it is in a solid state.

b) Name the physical process that occurs along the phase boundary from point A to point B. [1]

257
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c) Using the idea of kinefic particle theory, state what happens to the arangement and
movement of the particles of carbon dioxide when it is heated from point C to D under
constant pressure 2]

il

Need a home tutor? Visit smiletutor.sg
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B6)

Section B: Essay Question [30m]

Answer all three questions in this section. The fast question is in the form of an either/or
and only one of the alternatives should be atfemnpted.
Begin each question on a fresh page with its question number clearly written.

Although solids of ionic compounds are generally known to be soluble in water, some fonic solids
such as calaum hydroxide or silver sulfate are only sparingly soluble (soluble to a small extent) in
water.

The solubibty of ionic compounds depends on two factors.
= The forces of atfraction between the water mo!e;cules ‘and the ions of the sohd.
s The forces of attraction befween the cafions and anions of the so'[_id.

Fig 1: Dlssolving of lonlic vompound in water

The solubdity of spanngly soluble ionic compounds can be estimated from its solubility product,
Ksp, which is a constant value that 1s only affected by temperature. The higher the Ksp value, the
more soluble the compound will be.

The table below shows the K, values of some common ionic compounds.

Compound Chemical Formula | K., (mal?’dm®) at 25°C
Barium sulfate BaS0, 1.0x 10"
Calclum carbonate CaCQO, 5.0x10°
Calcium suifate CaSO, - 2.0x10°
Silver chlaride AgCl 2.0x10™
Table 1

Predicting precipitation

The Ky, value can be used 1o predict whether precipitation of a certain compound will oceur when
two solutions are mixed together. The tonic product of the concentration of cations and anions
presentin the mixed solution is compared to the K, value. For instance,

BaSQ, === Ba®* + 8042'

lonic product = (Concentration of Ba* fons in solution) x (Concentration of SO, in soiution)

Scenario Outcome
lonic product = K, No precipitation. Solution is just saturated.
lonic product < K, No precipitation. Solution is not saturated.
lonic product > Kg, Precipitation is observed. Solution is already saturated.

2599

- = - - - 4
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a)

b)
c)

d)

Using information from abave, explain why sodium chioride is very soluble in water while

siiver chloride is only sparingly soluble. [2]
Predict the relationship between temperature and K, value of an ionic compound. 1]
State the least soluble compound found in table 1. m
Suggest the name of a_noth;r ionic compound nof present in table 1 that has a very low —

Ksp value [1]

Michelle plans to add equal valume of 0.01 mel/dm® of calcium nitrate solution fo 0.0025
mol/dm? of sodium sulfate solution to precipitate out calclum sulfate salt as shown in the

diagram below.

001 mOffdl_'l:ia
Calcium nitrate

|

NRRRRAN

.

0.0025 mol/dm?
Sodium sulfate

-

Mixed solution

Determine, by calculation of ionic product in the mixed salution, and with reference to table

1 and 2, if precipitatton of any compound wili occur,

(31

Without further addition of any reagent, suggest fwo ways of increasing the amount of solid

precipitated out from a saturated solution.

[2]

Need a home tutor? Visit smiletutor.sg
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B¥) Perspex, also known a5 acrylic, Is a Iransparent thermoplastic that is made from the
polymierisation of 2 monomer, methyl methaenylste.

The process below shows par of the production process of methyl methacryiate.

a)

b)

dj

&}

OOH — CODCH;
EHr-cf _— g-:aa:f:
GHa Coec. 50, CH3
Heat ety methacrylate

Mama reagent A. in
State the lype of polymenizatian that metvwt methzcndate undergoes and the chemssl
ramie of perspe [2]
Draw bwe repealing undts in the polymer perspen, 2]
Aqueous bromine aobution is added {0 perspex.
i} State the cbssrvation made, [1j
n) State one conclusion, based on the observation in part di), about perspex. [2]

Ancther type of ransparent themmoplastic, polycarbonates, is used to make spectedle lens
due io fls high sirength and abiity to block UV ight.

Folycarbonale is formed by condensation polymensation where sriall molecules of HCI are
removed as ihe polymensetion lakes place. The hve monemers of polycarbonates are shown

below,
— G 0
e v §
CHa G |
B Phetgens
Dvawy the structure of polycarbonate. 2]

Slate one diference between the polymensabon process of perspex and pefycarbonate other
than the elmination of small melecules in polycarbonate, [1]

MNeed a home tutor? Visit smﬁtutnr.sg
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EITHER

B8) The table shows the arrangement of elements made by John Newlands in 1886.

a)

b)

d)

ROW
1 |H F Cl  [CoNi [Br .
J oz ju Na |K Cu o 1 -
3 | |Mg |Ca |zn s |
4 |B Al Cr Y
s |C ] T In
6 [N P Mn As
7 {0 s Fa Sc

The elements are arranged in verfical column according to their refative atomic masses.
State how the elements are arranged in the modern Penodic Table. [1]

Based on the arrangement, determine the first threa elements in the last column. List the
elerments in the order from the top tc the boftom, [11

With reference fo the elements in the second horizontal row, .

i) State which element is wrongly piadéd'aﬁd what the néw classification of that element
in modern PenndlcTable? e - L . n

S PR

< ii) Explain your answer in part ci) usmg 1he chemical reactmn of the e!ements with water

Wiite a surtable chemical equation to support your answer. 3]

The graph below shows the melting paint of the elements in the second column of Newlands
table with the exclusion of fluorine.

Hghbg peiat
i .

¥

i) Explain why melting point increases from sodium to aluminium in the graph. [2]

i) Even though silicon, phosphorus and sulfur are all covalent substances, silicon’s
melting point is far apart from that of phosphorus and sulfur. Explain why thisis so. 2]

Need a home tutor? Visit smiletutor.sg
12



OR

B8) In the past 60 years, scientists have discovered that a chemical reaction between a naturally
occurring chemical called luciferin, together with oxygen, calcium or magnesium, is responstble
for the glowing of fireflies. The structural formula of a molecule of luciferin 1s shown below.

H
e 'r
c
RN o Ner S C/s-.u.c,-H
" 1 c—C |
< 7 -
W .:_.C/ ~N N C-.,,C!?

| Ao o

Fig 2: Structural formula of Luedferin

a) State the molecular formula of Luciferin. [1}
b} Calculate the percentage by mass of sulfur in a molecule of Luciferin. [1]

¢) A senes of chemical tests are performed on a sample of Luciferin.
(1) Suggest the observations for each of the test.
Test 1: Addition of acidified potassium dichromate (V1).
Test 2. Addition of aqueous sodium hydrogen carbonate. 2]

(i1} Draw the full structural formula of the organic product formed in test 1. 1]

d) ltis often thought that the production of light by fireflies occurs wia the following pathway
catalysed by an enzyme luciferase.

Lucrferose
Lucfenn + 0, — >  Oxylucifenn + CO, + Light

(i) Stafe, with reasons, whether the oxidation of Luciferin is an exothermic or endothermic

reaction. 1
{1) Define what is meant by an enzyme. [1]
(iii} Draw a well-labelled energy profile diagram for the oxidation of Luciferin, clearly

showing the pathways for the catalysed and rion-catalysed reactions. {3]

-t o O -
. ~~End of paper--~

© Whaf in the word isn’t Chemistrv? ©

£0J
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The Periodic Table of the Elements
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Al

ANSWERS

Sectlon A: Structured Questions [50m]
Answer all quasifons in this seclion m the spaces provided

- - " P,

a) Isotopas are atems of tha same _element with different number of neutrons hut same

number of protons []
b)
Isoto Number of Numbear of Number of
pe protons electrons neutrans
i 5 8 2
Z¢c 6 6 &
e 6 & 8

[2] for each isotope If all corract,
[1] if at least one comract

€)
i} Proton [1]
i) Chiorine atomifree radleal ]
d)
]
Jegand-
e = glabess of C
X - el of O

il

[1] for correct banding electrans, [1] for correct non-bonding electrons

a)

Wagle pases
Haematite + coke [1)
- g = "+ limestone [1] _-
af—=
1] Mofte —1C
annses — =

[1] Molten Jroq ~— |

b) Fe;0;(s)+ 3 CO (g) = 2Fe {I) + 3 CO.{g)
[1] for correct balanced aquation
[1] for carrect 55 (not given i aquation Is wrong)

c} Maess of Iron In 10 tonnes of haematita = 2 [56) / (2(56) + 3{16)) x 10
= 7 00 tonna [1]

Mass of Iron extractad = 851100 x 7,00
= 4,55 tonna (3sf) [1]

d)
1 Sulfur dioxide reacts with water vapaur In tha alr to form acld raln [1]

i) Fluo gas desulfarization [1]
50; + CaCO,y =» CaS0y + CO, [1]
andfar

80, + Cal -> CasS0,

iy Carbon monoxide ! Nitragan oxidas [1]

e) 1) Motals are not made up of molecules [1]
They are made up of posl nded by a sea of free an )
electrons, f1]

)]

.0 ? T~ ""‘;‘;‘s‘: [1] for comect arrangament
-@® @_ @ < [1] for balanced charges
e & [1] for labels

Dl ”

Lo 2



iv) High carbon stesl  Manganesa steel [1] a 0

A3 Mole of isdine reacted = 12/1009 x 0.0250 = 0.000300 mol [1]

* Mola of 50, formed fram step 2 =0 000300 mol
» Vol of 50, produced = 0 600300 x 24 = 0 00720 dm? [1]
- ’ " i) SO, I5 oxidized to SOZ as the oxldaflon Stite of § increases from +4 to +6. 1]
1z Is reduced to [ as the oxldation state of 1 dacreases from 0 to -1 [1]
Thus, this Is a redox reactlon
' AS
- | IR e
Beaker X BeakerY

copper {JI] sulfate

|
|
. |
solution ﬁ I
|
a) BeakerY [1] E l
o B2 L
b} Draw armows on both wires lo show the flow of electrons In the circuit above, [11 i
|
c) |
Locatlon Observations ! i
Electrode A | The elettrode grows larger In size [1] 0 ]
a
Electrodo B | The electrods grows smalle In stze [1] 787 56 6 n:
Temperaturs [°C)
Elactroiyte In X | Tha blue solution remalns unchanqged. / no changa lg observed, [1]
b) Balow757°C.[1]
Electrolyte In Y | The blue solutfon fades to a lighter colour. [1]
b) Sutiimationfcond tlonldeposition. [1]
d) Cu->»Cu®+2¢"[1]
losely [n an prderly manner,
o} Elactrode A grows farger In size at a faster rate [1] ¢} Tho particles of carbon dioxide are initially arranged very closely, ¥

vibrating about fixed positions at point C. 1]

When [t [s heated to polnt D, the particlas are now spaced slightly further apartin a
r d [ 1
A4 a) Naz50,+ ZHCI-> 2NaCl+ H,0 + 50, [1] disorderly manner, sliding past one another randomiy, [1]

a) Test the remalning gas with a fllter paper soaked In aeldifed KMnO,, [1]

If purple KMnO, tums colourless, SO; Is stiil present. If KMnO, remalns purple, SO, s
pot present. [1]




Section B Essay Question [30mn] a)

[e) [1] for corract structure
B7) a)Water molseules attract the Na* and CI fons much stronger than the attraction batween %“3 il [1] for brackst and n
the both [ons, Honea, It Is very solubla In water. [1) _@- C —{: }‘ 0-cC
' 0 [
Howaver, the attractlon befween the Ag® and 1 lons are much stronger than tha CHy
attraction between water molecules and tha lpijs Hencos, itls only sparingly sofluble, [1] - ~ - . —n
fi There s no mass loss in the polymerlsation of Perspex while polycarhonate has a
b) The higher the temperatura, the higher the K, values or vice versa [1] farger rass than the monomers used In the polymerisation. [1]
or
c) Barlum sulfate [1] The types of monomers used In both polymaerisation are differant
or
d) Lead () chioride/sulfate { All carbonates except SPA. [1] The linkages farmed batween the monomers are differant.
&) lonle praduct = [Ca™] (SO = (0 012) {0 0025/2) [1]
=625 x 10 meffidm®  [1] BITHER
Sinca Jonic preduct Is lesser than K, there will be no precipitation, [1] B9) a) The alements aro arangad according to the proton number / atomie number, [1]
f) Evaporating the solvent to increase concentration of the lons present [1] b) I Cs,Ba[1]
Lower temperaturs to lower K. [1]

¢} 1) Gu.ltls clasalfied as a transition metal In the madern Parlodle Takle. [1]

Lu does ot react with eold water
B8) Porspex, also known as acryllz, Is a transparent thermoplastic that is made from the lly Sudoes notreact with cold water [1] while the rest of the efements in the row will

polymerisation of a monomer, melhyl methacrylate react vigorously with cold water, [1]
The process batow shows par of the production precess of methy! methacrylate 2 L8+ 2H,0 > 2 LIOH + H, (Na, K or Rb all accepted ) (1]
o0 @
CH. zBG/c O0H ReagantA &H Y’Q RHs 1) The malting polnts Increase from Na to Al as the charge of the mefal catfons increases
\OH:, Cane. H;50, fG\OH_T [1] from +1 {o +3,
Heat Mathy mathacrglate
causing the metalllc bonds to ba stronger, therefors raquliing Tncreasing amount of
a) Methano! [1] energy te ovarcome [1)
b) Additlon polymarisation, [1] 1) Even though, they are all covalent substances, S1 has a very high melting point due to
Poly{mothyl mathacrylato) [1] strong eovalent bonds batwean the S) atoms In the glant melecular structure, hence
requlring large amount of energy required to overcoma tham [1]
c) . [] for carract structura
H CODCH_; B cooeH = [1] for 2 repeating unlts Thae malting polat dropa sharply for P and S as they both have simple molecular
I 3 structure where legser amount of enargy Is required to overcome the weak van der
| 1 Waal's forees between the molecules, [1]
- (~(—C-c—
Vo L ‘I: OR
H
H CH& s BE9) a} G12H1oN25205 1]

b) % mass of § = 2(32)/ (144 + 10 + 28 + 64 + 48) x 100 = 21 8% (3sf) [1]
dj The red brown solution remains unchanged [1]

Porspex 1s a sattyatod organic molecule, [1] c) (i) Test 1: Acidified KaCr,Oy turna from oranga to green. [1]
{Hvdrocarben not acceptod) Yoct 2 D o




0

[1] for comrect strueture

d)
{i) The oxldation of Lucifarin Is an exothermic reaction Energy in the form of light is
alven off, [1]

() An enzyma iz a blologleal catalyst [1]
()

[1] for comrect shape of graph (exo}

[1] for ecrrect labels of axps,
reaclants and products

[1] for correct [abel of AH and E,
and E,'
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{) A student set up the apparatus as shawn bajow to collect a sample of clean, dry gas X Prediet
the fdentity of gas X and ldentry a suitabls dnang agent to be used.

5)  Thefollowing diagram shows threa simflar set-ups whers & balloon is Irabped Inside each

plastic contalnes
T brominegas] [0 niegengas | [l befium gas
hydrogen carbon neon gas
gas monoxide
gas

Which of the fellowing shows the coract desaipton of the bafloon in each set-up after a short
whila?

A)

<
o)

deflates
grows blgger
remans the same
nemans the same

|
remalna the sama
remalns the same
deflatss
grows bigger

in
arows blager
dafiatos
remains tha sams
remalns tha sema

Dey sample of gas X
GX Dovina agent
Aj Ammobla Caloum odde
B} Ammonla Concenfrated sulfuric acld
C) Hydmogen chionde Calcium mdde
0} Hydragen chionde Concenirated sulfuric acid

2

Compotnd X s soluble mn hot water, but not In cold water while Compound Y is soluble I both

hot and colth water Compound X has a bofing polnt of 2670 °C while compound Y has a
beilling peint of 1430°C

Which Is the most suftable method In obtalning a pure, dry sempls of Cotmpound X crystals
{from a hot solution of Compound X and Y7

A)  Cool the mudure, fiter, dnse and collect tha residua.
B} Coo!the mbaure, filler and evaporats the filfrate.
C) Simple disillation of the mixdure,

D) Heattha midura to dryness.




8)

8)

10)

Soma ksotopes are unstable and decompose naturafly In one typa of decompoatfion, a neutron
1n the nudeus decomposes to form a proton, which Is refained in the nuclous, and an elacion,
which & expelled from the nucles Which change describes this typa of decompesition?

A) TS UN

B} Umg-> N

C) Urr > B

D) 4 Hxe

\Which of the following shows the stnscture of rorze?

A B)

> DROO;

@9@&9
®®@@

Siﬁwnearbndelsastﬂny.hard.manﬂeellymeﬁmaleﬂalwﬁhamrﬂghmelmgmlntﬂm
te used fo sharpen knives and make cucbles. Which fype of stuclone explalns these

properties?

A} s glantstructre with covalant bonds batween carbon and sifioon atoms

B) 2ghan! struchae containing metalic bonds

G agianlsmnwmv.immva!enlhondsbmmammsandmnderwm'fmoesbm
the layers of atoms

D)} aslimpla molecutar structure with oovalent bonds befween tha carben and silicon atoma

13} Al of the foliowing substancas produce carbon dioxide upon cormplete combustion,
VWhich ene will produca 24 0 dm? of carbon diedde gas when cooled fe room temperatura?

#) 115gofethanol (Mr= 45} . .-
B) 150 gof ethane {hr=30}

C) 44 0g of propans (Mr = 44)

D) 180g of graphite (Ar= 12}

14) . When 250 cm® of 3 00 meldm? dilide hydrochlorie acld e added to 360 cm® of 2 00 molfdm?®
dilute hydrochloric acwd, what ls the cancentrallon of the resu!hng solution?

1,45 molidm®
2.42 mo¥dm®
2 50 molidm’
8.33 molidm*

som2

15} The diagram below shows the elecirolysia of concantrated iron (Il) chionda solution using &
graphita cathoda and a silver anode

—i

L
graphite~_ ] F sitvar
cathode ’\L - anods
]
. concentratad ron ()
= A chiortde solutron

Which of the following statements about the electrolysis sslup shown above we corect?
1 A whits precipitate was formed around the anode
] Red ftmus paper is bleached when ¢ wae dipped Into the aleciroiyte beside the
anoda afler somea ime.
Ll A gas was formed at both elecirades.
v Adiry green precipitate may ba formed after some fime

A} [andflonly

B) land IV only.
€) Wand Ul oréy
D) Miand iV only




16) Tha scheme below shows how haxana Is utfitrad as a fuel
' it " W 24) Which statements about the seaction hetween 25 0 cm?® of @ 1 mal'dm® hydrochfone acsd and
CeHu(s) = Coall) = CeHulo) = 5C0{g) + THO0(g) ~+ 6C0a(g) + THLO( 50 0 em® of 0 05 mol/dm® sodivm Bydraxide ars tue?
Wiich stages sre exothermic? T | “Thelbnic equation of reaction is. H'(ac) + OH'(aq) -» Hz0() -
] The temperalura of the solbon increasas as hydrochione acld is added.
A) landlf Nl Theme Isnochange n Bhe total mass of tha reactants and products,
B) Wandll IV Pure dry socfum chiorde crystals can be obfamed by heating Lhe mbdure to
C) Hand v diyness
D) ladV - - - . - .- -
A} lonly
20) The graph below shows how the tofaf volume of hydrogen produced by the reacilon batween B) Il and1ll only
dilute nikle ackd and an axceass of caloum, varles with time. C} I, Niand TV only
A o) )3, Mand iV
Total 1 {
volume of !
hydrogen P a 25) Whatwill ba obsenad when a beaker of pura athanols add dissolved In pure butands is mixed
gas with magnas/um metal?
producad
A}  The mass of iha set-up dacresss siowly with effervescance obsarved The megnasium
— time metgf becomes smalier
Which of the fallowing statements about seclion PQ of the curva s cosrect? 8)  Tho mass of tha sakup deciease rpidly with effervescance cbeervad. The magnesium
malel disappsars
Ay The reaction bs continuing at a canstant eafe C) The mass of the sel-up Increass slowly with whita preciplfade observed
8} The rate of production of hydrogen Is at a maximum D} The mass of tha set-up remains the same with no visible reaction.
G) Allthe calddum has reacted.
0 Alldiute nitric acid has reacted. 26} Which of the folowing mixiures belaw will result i the wonke equation shown?

Pb* + 8502 - PbSO,

A} agqueous kead{l) nitrate iz added to diuie sulfle acd
By lgad(li) chioride is added to aquaous sodlum sulfata
C)  lead{lf} cwdde Is addad to dilule sulfuric 2cid

D} lead{l) sufate is added to water

1
13




29) A part of the Penodic Table is shown below '
34) A 240 cm? sample of clean, dey alr ls passed over hot excass copper at room temperature and

Graup pressure until there 1s no further change in wolume. The pnk copper melal tums Black.

- clean dry air

copper
I

Perod 1 R T ,(1“ ,
2 2 L 4 [ - | W

V |
Which of the following statementis ia comect? Lat
- - Whalis 1{19 mass of the black solld forned when tha reaction Is complete?

A} Thevalence shefllof an atom of R has an oclet struclure

B) Themetalfic character of the Perlod 2 elements increases from Sto U A} D16g
¢y T forms anlonic compound with U B) 032g¢g
D) Ulsastronger cddising agent than V. ) 080g

D} 160g

30} A metal |9 between tmagnesium and afuminium ia the readivity serlos How can the metal be

extracted? 35) The dlagram below shows a simpified process of desulfurisalion
&) Reduction of ts oxdde using carbon. =— paried goses
B) Elecirolysts oflts salt sglutlon
) Reductlon of fis oxide ustng aluminlum. |
D) Eledrolysls ofits moften compourd
dasuliaation
Tue gases | chamber
31) Whichofthe {ollowing reaction kakes placaln the blast furnaca for the extzaction of ron from —_——

froamatie? .

b
A) e +4H0 - Fe04t aHy calctum muite
8 8i0; + Ca0 > Cadiy Which of tha cbservation at outiet X best describes the nature of the gases exting?
C) 200 +FeSID— 2Fa+ Si0+ 2C0: N
D} 2FB05+3C — 4Fe +3C0; 2) 'The gases tumed molst red limus paper blue

. B) The gases tumed addified potassivm manganate{V(f) purpls.
€) The gases fumed acidified petassium lodide brawn
0} The gases formed a wivie precipRiate m imewater.

15
17




39) The reaclion betwaen a hydrocarbon G,Hsg and chiorine can be represented as fallows

CiHuo (@) + 2CH(G) — C.HCh(g) + 2HCI(g)

Which of the following & a corret statement?

A}
8)
<)
D)

It Is an addifion rezctien

The malecular formula of the hydrocarbon Is Cyhyg

Ultraviolet light Is an essential condifion forthe reactian o take place

High temperature, high pressuie and a ¢atalys! are required in the reaction -

40)  When two diferent types of monomers are 1oined in the same polymer cham, a copolymer can
ba formed Part of & copolymer Is shawn below

CH CH; H CH, O, €y CH, B CH, CH,

[ R N R
- —C—C—C—C—~C—C—C - C—C—

O

H # B H B 84 B R H H

What are ths two monomers used to produce the copoiymar?

A)
. B)
&
D}

pent-2-na@ and bul-t-ena
pent-2-ena and but-2-ene
propane and but-1-ens
propgna and bul-2-ene

~ End of Paper ~

9
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Section A

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

Al Thefollowing table shows the properties of pure substances Gto 7.

Substance | Melting pointf°C | Boiling point/°C | Solubility in water
Q 114 78 Very soluble
R 801 1413 Very sofuble ]
s ~74 99 Insoluble - )
T Changes from solid 1o gas al 114°C Sfightly soluble |

{a) Name the most suifable method that can be used to obtain

{7} waier from an aqueous solution of R. i1l
(i} S from a mbture of water and S, i1
(i) solid T from a mixture of solid Rand solid T, {1}

Need a home tutor? Visit smiletutor.sg
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@) 100 cm® of a mbdure containing 60% by volume of water and 40% by volume of Q  [2]
is separated by fractional distillation. The graph below shows the temperaturs
change during the provtess of separation.

Temperature 4
rc

100

78

e e e ko
a

LT DT TN A
P

[

-
Time { min

i
i
l
1
I
|
|
]
|
|
|
|
;
10 20 25 35

In the axes below, sketch a graph to show how the folal volume of distlliate
collected changes over time Indicate clearly the volums of water and Q that could
be obtained.

-

Tota) volume 7|
of disiifate
collected §

m!

1 S 3 1 b
v T (] Y -

10 20 25 6 Tima ! min

[Totak S marics]
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A2 The reaction between substances A and B produces substances € and D according to the
fellowing equation.

Al@)+28(g)> C(g)+3D(g) AH = +x kJimol - ..

Some A and 8 are placed in a closed container and aliowed to react at a fixed temperature

The following graph shows how the volumes of A and € change as the reaction progresses,

Volume / dm®

(@)

-~ }l\ - -- T

~—— o

C(g}

> Time/mn

(i) On the graph above, skeich a Ime to show how the volume of € changes as the  [1)
reaction progresses if a catalyst was added. Label this line "(ai)".

(ii) Explain, in terms of colfision of particles, your answer in part (ai). 2]

{iil) Stafe what happens fo the value of the enthalpy change of the reactionif a  [1]
catalyst was added,

() On the graph above, sketth a line to show how the volume of D changesas (1)
the reaction progresses. Label this line “(aiv)”.

5
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(B (i) Explain, in terms of bond breaking and bond forming, why the enthalpy change {3
for the above reaction is positive.

(i) In the space telow; skefch a fully {abelled energy profile diagram for the above  [3f
reaction.

[Total: 11 marks)

6
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A3 A car manufacturer wants to fit the mos{ environmentaily friendly engine nto their new car
model. They constdered two different types of engines, one normal and one known as a “lean
burn” engine which has a lower working temperature. They also made madifications o both
types of engines, thus coming up with four different types of engines and fested all four of them
oul The table below shows the percentage composition of exhaust gases emitied from cars

fitted with the four different engines.

Normal | Normal engine with | “Lean bum” | “Lean burp” engine
engine “modification” = | - engine with "modification”
Carbon dioxide 14 15 16 18
Oxygen 0.7 0 05 0
Carhon monoxide 4.5 0.3 0.2 0.03
Nitrogen oxides 0.3 D.04 0.05 0.01
Hydracarbons 0.12 0.03 0.08 Q.01
@) Name the major component of the exhaust gases that is not fisted In the table {1]
above.,
(b) Using the data given, suggest what “modification” has been made to both the [1]
normal and “lean bum® engines,
() Suggest why thereis a drop In the perceniages of nitrogen oxides from the normal {13
engine to the “lean burn” engine.
{d) Explain why carbon monoxide 1s produced in the car engines. [1}
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{&) Wiite the balanced chemical equation of a reachion that {akes place in the engine 1]
with "modification” that leads to a lower emission of hoth carbon monoxide and

nifrogen oxides.

{) Nitrogen monoxide can easily be oxidised to nitrogen dioxide. State an effect on [Z]
the environment if nirogen dioxide is allowed to escape into the atmosphere.

A4  Ozone is usually made by passing oxygen gas through a tube between two highly charged
electricat plates.
30; (g) = 204 (g)
The reaction is stopped before it can go to completion, so a mixture of the two gases resulis.
. The concentration of O, in the mixture can be determined by its reaction with aqueous KI.
03 + 2K+ HO 5 |, + 0, + 2KOH
The iodine formed can be estimated by its reaction with sodium thiosulfate.
2Nap5,03 + 12 = Napx$4Qs -+ 2Nal
When 192 cm® of a midure of oxygen and ozone gas at r.ip was passed info an excess of
agueocus K, ioding was formed. The iodine formed wes titrated with 80 cm® of 0.1 moldm®
Na;5;0s.
(a) (i) Caleulale the number of moles of fodine produced from the reaction with |2
aquecus potassium fodide.
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(1) Calculate the volume of azone present in the 192 cm® modure t1)
(i) Hence, calculate the volume of unreacted oxygen. 1

(b) Using the oxidation stafe of sulfur, explain whether sodium thiosuifate is [4
wduced or okidiged .

Sasms aELsrws EEwEY P oververeEEsYS= wf v TEYT TN aEsvw iy maas

a4ma ssmEE4d SRA L sasmEE SN rar wud Abm uTEEEL AR Amnite

{Tofal: 6 marks]
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A5  This queston is sbout the condensation reactions of some organic substances
2) () Substance A confams 40.7% by mass of carbon, 5.1% by mass of hydiogen and  [Z]
54.2% by mass of oxygen. Find the empirical formula of substance A.

(i) When completely combusted, 1 mole of substance A foms 4 mofes of carbon (1]
dioxide, From this information and your answer in part (ai}, find the molecular
formuia of substance A.

i0

Al L L ok (-SRI H
INTTU a TIUTTIT TUlUT ™ VISTL SITHTTCTUTUT. OY



{ii) 1 mole of substance A reacts completely with 1 mofe of sodium carbonate 16
produce carbon dioxide gas. Substance A also reacls with  N,N-
dimethylmethanediamine to form a condensation polymer.

po o
|
=
AT e ) mimnm L
=
=

-

N, N-dirnethyimethanediaming

From this information and your answer in part (ail), draw ihe full structural formula
of substance A,

Draw 1 repeating unit of the candensation polymer farmed between substance A
ang N, N'-dimethylmathanediamine.

(&

11
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(b) Acid anhydndes can afso react with amines to form amides. The reaction between [2]
an acid anhydride and an amine gives alt the 4 producis as shown below.
e @8 o g g o
H-C—D«C—?-H # H-N-C-H — H-C-N-C-H + H-0-C-G-H
H H H H
acid anfiydride amine
AND
o ou  HH : dHou -
H-C-Q-C-C-~H + H-N-C-H —— H-C-0O-H - H-(E-N-O-CE—»H
3 H H H
acid anhydride ariine
Draw the full structural formula of all the possible products for the reaction below.
Hg 24 HH
C-—O-C-&;J—H ~ H-N-C-H ——» products
H

H~G-
H )

Fire

“%

(c) Lastly, acid chiorides can also react with amines to form amides via condensation (2]
reactions. An example of an acid chioride reaction with an amine is shown below.

HO i HQu
H—Q—C—CI + H-H-C-H — H—Q~C—N—(::—H + HO
H H H H

The products are dissolved in dichloromethane, an organic solvenl. A swudent
decided to add dry blue litmus paper o the mixture obtained. Predict the

observation that the student should see and explain your answer,

{Total: 9 marks]
12
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A6 A student wanis to conduct tests to identify some unltnown samples but some chemicals are
_ missing from the laboratory.

{a) The student has three sanipies confaining calcium, zinc and lead(ll} ions. However, [-4]'
she does not have any alkalis to test for the ions. Describe how the student can
differentiate between the three samples, including any observations that she is
expected {0 see

(b) () The student decides fo address the lack of alkahs in the laboratory by [3]
symthesising calcium oxide (i two steps, which can subsequently be added to water
to form calcum hydroxide. In the first step, describe how the siudent can
synthesise a pure dry sample of calcium carbonate starting from sodium carbonate
and calcium chloride.

e RRA AN R N MEA RN BEEEA B UREAF b mbys Ebykdadud dmdEmS dsmmme s Rim ram mt Rk bAT Sade

{ In the second step, descrbe how the student can obtain a pure sample of [1]
calcium oxide from the calcium carbonate obtained in part {hi).

Need a home tutor? Visit smiletutoir?.'sg

287




288

() Give a reason why the student cannot form sodium oxide using a simitar (2]
method in part {bif). Explain your answer.

A R AT SR TR

(i) After farming the calcium oxide in part (bi), the student added water io form (1]
calcium hydroxide. Since potassium manganate(Vll) is also missing from the
laboratory, the student decided to use calcium hydroxde to test for sulfur dioxde.
Write the chemical equation for this reaction.

(v} State the type of reaction that is occurting 1 part (biv). 1

[Tatal: 12 marks}]
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Need a home tutor? Visit smilétutor.sg




Section B
Answer all three questions from this section
The last question is in the form of an either/or and only one of the altemative should be attempted.
Wirite your answers in the spaces provided.
The total mark for this sechon Is 20,

B7 A phase diagram 13 a graphical representation of the physical states of a substance under
different iemperatures and pressures. The cunes represent the temperature and pressure at
which 2 stafes of the substance can coexist. As we cross the curves on the phase diagram, a
change in state occurs. The triple point represents the temperaturs and pressure at which ali 3
states of the substance coexist. The phase diagram of carbon dioxide is shown below.

T e S
1o -
_{:g -:.;' ' -
120 —,,-('f\!'{l-,:::_:- '\F’:, e
i ::v""‘:é,_gp - .
—~ 100 -4 W . )
5 e £0,() GeXi)
8 i ot - . '
L)) 80 T .
5 r .‘-".:::: g_,‘_‘ -
a 60 i D . ‘:i‘i.-. . we } " Cxitical point
o % - R S 3008°C,
a FEEEE . L e 72.79 atm
a0 R,
20 sy CO,(g)
Lt v Triple point 2
o LA e Tl 5 —56.57°C, 5.1 anm
K ‘ ! ' ! | :

—80 60 -40 -—-20 0 20 40
Temperature {°C)

(@) () Estimate the temperature at which figuid carbon dicxide changeswagasata [1]
prassure of 40 aim.

(i) Estimate the melling point of solid carbon dioxide on 2 planet X where the 1]
presstire is 80 alm.

Tmam L RlLraLbLd ity wAmaaras ea aw 4 LM psamstiNsa avEFAEeRs Y AR EL AsEdaa A EEAL W
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(i) Describe how the arangement and movement of the carbon dioxide [
molecules change as His pressure increases from 1 2im to 20 atm at— 60°C,

- () Canisters of caron dioxide are lo bestored and transported in the liquid state  [1]
at 20°C. Estimate the minimura pressure it has to be stored al.

{b) Carbon is an element found in Group IV of the Periodic Table, and can exist in
different forms such as graphite or diamond. Other forms of carbon include Ceo,
Cq and the carban nanotube. The sftruciures and melting points of these three
other forms of carbon are shown balow.

Structure Melting point 7 °C
Ceo
280
Crwo
?
Carbon - Ei-v_:*“n
S g -‘:“\ ™
nanotube P Lo T L
&ég’{ S PR 3652 — 3697
Pl W7 51{;";»‘« veopd
' Wgelif sy R
’4-: li‘ﬁ LI L .
"I;tg: .:‘*‘:r-.;“ﬂ‘ L
R
Wr— . &

16
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(i) Based on the information given on the previous page, predict the fype of [2]
structure that Gy has. Explain your answer in femms of bonding and sfructure.

{fi} WIll Gz have a higher, lower or the same melting point as C@?thcméin your {2
answer In terms of bonding and structure

(ifiy State and exptain, in terms of bonding and structure, the eleclrical conductivity  [3]
of the carbon nanotube,

[Total: 12 marks]
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B8 A mixture of molten sodium bromide and sodium iodide is elecirolysed.
{8} () Describe what you will expect to see at the anode inifially and after the (2]
electrolysis is camried ouf for a long time.

4 mEmEas EEvEANS=AE et ddrdbibud by INAGEAN  memAamsmawE

{7y Explain your answer in part (af). [2]

b} Wiite a half wonic eguation, with state symbols, for the reaction occurring at the [2)
cathode.

{¢} Describe the chservations that you expect if the metal formed from the electrolysis  [2]
is added o water.

[Tolal: 8 marks]

13

Need 3 hpmp futar? Visit smiletutor.sg




£Y3

B2 EITHER

Ethene is a useful molecule that can be used to synthesise many other compounds in the

chemical indusfy,

(3) State the reaction by which ethene can be formed irom a fong-cham hydrocarbon 1]

(b) Propy ethanoate s @ molecule that can be formed from ethene. Describe the [5]
formation of propyl ethanoate from ethene, stating the reactants and conditions as
well as the products formed in each step. You may show your answer in the form of

a diagram.

18
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(c) Ethene can also be polymesised to formed poly(ethene). Describe how ethene can [2]
be distinguished from paly(ethene) ce=

{d) ‘“Poly(propene) will always have a higher melling point tivan poly(ethene) as the [2]
relative molecutar mass of the monomer in poly(propene) is larger.”
Do you agree with the above statement? Explain your answer. .

A A N e B RN TS LA AR e m sk k= dmm mm dmd A IS R BES SR RN R ke ima R E e

[Total: 10 marks]
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B9 OR

A student wants 1o find ouf mass of zinc in an alloy of zinc and siver. The set—up: is

shown below.
~
v

alloy of Zing —— ——— pure sitver -
ang sitver

silver nidrals solufion

(@) (i) Wnte half ionic equations for the reactions occurting at the anode and cathode.  [2]

ee samim mrrw sEEFS & EAEAS 4 & Feked  GETIERASET EEAAE B - eSS EETSASAdLdes tenERsavmwswessned LX)

(i) The experiment is carried out until the current in the circuit stops. If the mass of 2]
the pure silver electrode increases by 0.10 g when the cutrent stops, calcutate the
mass of zincin the alloy.

(ifi) Explain clearly why the mass of zinc caloulated is lower than expected. [2

21
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{b) Suggest another method, other than the setup shown in part (a) above, the student [4]
could use fo find out the mass of zinc in the alloy, Name the reagent(s) used, state
all important steps that should be taken, and write balanced equations for any

chemical reactions that take place.

~ End of Pager -
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St Nickolas Gids' Seln

4 Chepistry Prellim Paper

(ifi} remains the same

(iv) faster than original graph C and three times as

much formed and ends &t same time as C

-3

(I} Energy absorbed to break bonds in

1 moleof Aand 2 moles of B is -
More than

Energy released to form honds in

1 mole of C and 3 moles of D

{ii) x-axis: progress of reaction and y-axis* energy
Endothermic curve

Reactants and products labelied

Ea labelled with arrow pointing up

AH fabelled with arow pointing up

]

A3

Nitragen

{l

=3

Catalylic converter added

Il

[x]

Temperature in “lean bumn” engines lower

n

L

Incomplete combustion of petro)

U

Paperl
1 A 2 A . ¢ 4 D 5 A
5 A 7. D 8 D s B 0 A
11 D 12 A 13 B 14 B 15 B
16 D 17. B 18 A 19 ¢ 20 D
21. D 2 ¢ 23 B 24 D 25 D
2. A 270 . 2¢C 29 D 30 D
31 B 2 b 3. A 34 B 35 D
36 C 37 D 38 B8 39 ¢ 40 D
Pager2
A1 3] {j) simple distillation tl]
(i} separafing funnael 4]
(ii) sublimation (1]
of [
Tetalvotms
of disfifata/ _|
el
40 —
. ‘IEJ ZID 2:5 .'JG ‘I;m.fmh
A2 |a| (j) faster than onginal graph but same volume (
formed
(I} A catalyst provides an alternative pathway with | (@

lower activation energy

More particles have energy higher than or equal fo
Ea

Higher frequency/ of effective collisions

fFaster rate

]

2CO+2NO> 200+ N, Or 4CO+ 2NOQ, =
4C0, + Ny

i1

-

It forms acid rain
Which corrodes buildings made of metals and

imestone

A4

(i) Moles of sodum thiosulfate = 80/1000 x 0.1 =
0.008 moiles
Moles of iodine = 0.008/2 = 0.004 moles

[




(1) Moles of ozone produced = moles of icdine =
0.004 moles ;
Volume of ozone = 0 004 x 24000 = 96 cm’

{

96 om®

(iit) Votume of oxygen that did not react =192 - 96 = {n

bl Oxidation state of sulfur increased
From +2 in Naz820s- -
To +2.5 in Na;840;

Na,S,05 is oxidised

_|Repeating unit:

o"\!i/"n'\I/"
I i |

0o H

J
[l

B, HOHH

v HOoov |

H
H-G-C-N-C-H + H-(:J—C-O-H
H H

2

Y

8l Q)
C H 0

% by mass 40.7 5.1 54.2
Ar 12 1 16
No of 3.3916 5.1 3.3875
moles
Mole catio 1.00 1.51 1
Nearest 2 3 2

iwhole
number

Empirical formula: CoHi02

[+]

There is ho observable change/blue fmus paper
remain blua

Since water is not present
Hydragen chloride does not dissociate/ionise to form

Hydrogen ions

(i) Since 1 mole of substance A forms 4 moles of
CQOy,

1 mole of substance A has 4 moles of C
Therefore molecular formula is CsHeOy

it}

(i)
Substance A
1171
H—O-—-t——~f!‘,-——(|:-—-c-—0-—-l-l
Il

[2

AB

a | Add agueous sodwm chloride/any soluble chlorides
or solubie jodide

White precipiate or bright yellow precipitate if
lead(ll} ions are present

Add agueous sodium sulfate/any soluble sulfates to
remaining 2 solutions
White precipitate formed if calcium tons are present

b |1 | Mix agueous sodium carbonate and agqueous
calcium chlotride

White precipitate formed

Filter mixiure and retain residue

Wash residue with distilled water

Dry residue with filter paper

—

4]

li | Heat calcium carbonate
until there is no further decrease in mass

)]

it | Sodium will form a very stable carbonate
I [That canngt be thermally decomposed

4

0




Ca{OH)z+ SO, = CaS0; + H0

b

Neutralisation

ON

B7

2tn 8°C

i1

~53 o -58 °C

{1

il

From far apart and random

To closely packed and regular arrangement,
From moving af high speeds

to vibrating in fixed positions

87 to 59 atm

]

simple meleelar stiuciure

Simple discrets molecuies

Held together by weak intermolecular forces
Very littls energy to overcome

i | lodide ions loses electrons more
readily/oxidised more easily/selectively
discharged/preferentially discharged

Concentration of iodide ions decreasesflesser
than bromide concentrationfiodide ions used up

Na* () + e 2 Na (J)

I3

Effervescence

Of a calourless odourless gas
Sodium darts around

on the surface of the water

Catalytic cracking

{

-

Higher melfing point
Higher relative molecular mass

Stronger mtermolectdar forces
MMore energy needed to overcomse

good conductor of electricity

Only 3 out of 4 valence electrons used for
bonding/1 atom bonded to 3 other atoms/only 1
valence electron not used for bonding

MenYy
,\Valence elactrons mobilelfrea to move

BB

A purplefwolet gas will be evolved
After some time, a reddish brown gas will be

evolved

2




H, H

~ : C—— -
W

steam
. . _ | phosphono(V) acd
ST F 308 °C. 65 atm -

H-—-l-—l—-—-—O-——H—
L

H

srydified potassmy
wenganate(VI solyton
faar

H_.lu_o._ﬂ i _O_HJr

watn

l coneanirored Ha3(s

H

I
c
|
H

l

H-—-—-T-—LO -—-I—H
T J,

L
L

3

x

18]

Ethene will turn reddish_browr agueous bromitie
Colourless sponfaneously

Aqueous bromine wil remain reddish brown when
added to poly{ethene)

i

Polyethene may have greater numbsr of
monomers/repeating units/polymer lengih

Larger molecular mass

2

[22:]
Qr

i [Anode: Zn —» Zn”™ + 2¢
Cathode. Ag* + ¢ > Ag

7]

el

il {moles of Ag=01-108=8259 x 10~ mol {4sf)
moles of electrons = 9.259 x 10~ mol

moles of Zn = (9.259 x 107% - 2 = 4 629 x 10~
mol {4sf)

mass of Zn = 4.628 x 107* x 65 = 0.0301 g (3sf)

it | Zinc displaces silver from silver
nitrate/displacement cccurs at
zmnc/displacerment occurs at anode

Lesser silver formed at cathode

@

React waighed sample

with excess dilute hydrochlong acid £ dilute sulfuric
acid

Zn + 2HCI = ZnCly + Hy / Zn + HyS04 = Zn804 +

IF

Fitter mixture

Rinse residue (silver metal) with distilled water
Dry completety

Weigh residue

Mass/percentage of zine is difference between
mass/percerniage of sample and mass/percentage

|

of residue

4]
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Addltional Materials ~ Multiple Choice Answer Sheet

READ THESE INSTRUCTIONS FIRSET

Whie In soft penci

Do not use staples, paper clips, glue or comectron fluld, .

Whnte your name, class and index number on the Questien Paper and Answer Shaet In the
spaces provided

Thete am forty questions in this paper Answer all questions For each question, there are
four possible answers, A, B, C, D

Choose the ane you consider comect and record your cholce In soft pencl on he separate
Answer Shesl,

Read tha Instructions on the Answer Sheat very carefully.
Each correct answer will score one mark. A mark will not bs deducted for a wrong answer
Any reugh working should be done in this booklst.

A copy of tha Perindle Tabls is panled on page 14
Tha uss of an approved scientfic calculator is expecled, where appropnate

This question paper conslsts of 14 printed pages

2

1 A gtudent welghs oul a fixed mass of copper and sulfur seperately She heats the copper
and sulfur logether in a clased contaiper to produce copper(ll) sulfide ARar the rezclion Is
complate, the unreacted sulfur 12 removed {sll the copper has reacled) and the copperf(ll)
sulfide formed Is weighed The table shows the resultls of the Investigation

Mass of copper bafore reaction xg -
Mass of sulfur before reaction ¥g
Masza of copper(ll) zulfide formad zq
Mass of inreacted sulfur pg

What Is tha value of p In tarmes of x, y and 27

=y
YHZ-X
y-z
X+y-zZ

oOmP

]

Samples of Chye Sim and Kaffan vepgetablas were tested lo detoermine If the polsonaus
Insecticidas A, B and C were prasent In them, The dlagram below shows the resulls of
the tests

] o
O 4
o Q o} 4
O o
o] Q o
o 0 4
o) <
o O O— O O
Insecticide A Inseclickde B Inseclidds C Chye Sim  Kbollar

Which of the following staternents fs true hased on Lhe chromatogram above?

A Only Chye Sim conlalng at least one of the insecticides, A, B and C

B Dnly Kaflan contalns at laast ons of the insacticides, A, Band C.

C Both Chya Simand Kafan contaln at least one of tha insecticldes A, 8 and C
D Both Chys Sim and Kelan do not conlain any of the Insecticides A, Band C




3 Tha foliowing apparatus was used {o § °
and T (bml[ng pgipnt 00°C} used to separato 2 miscible fiquids § (boillng palnt €0°C) 4 Study the foliowing statements In & student's notebook
- . - - - | In a solid, the parlicias ars statlonary and held In fixed positions due to strong forces
] __ o . _ . _ R of attraction
.- ) Il 'When a sofid is heated, the particles expand and become larger,
- Il Aftha melting point, the particles are abla to slide and roll over one another

1V When the botling pomt is reached, evaparaion and bolling start to lake place and
tha gas is formed

Which of the above statemant(s) Is(are) trua?

11l anly

{and Il only

t, land lil only
1, I, s and IV

o0om>

i«

tn gold Jewellary, the metal gold 15 ususlly mixad wath copper and sitver Which of the
\ following changes in physical properiles does not happen whan the alloy Is formad?

. A Denslty decreases

' B Hardness Increases
c
D

Colour changes
Malleabliity increases

Whal i3 the graph obtained when the volume of distillate !s piotled against temperature?

6 A major component of bricks is a compound consisting of elamonts K and L chemicslly
combined together
Vaume of A Velume of A
distiate {cm®) distilaby (e
Elament K
‘a;mmn!m {cl Temparstum {*C)
A B
Volune of A Voume ol A
distla's (cm™) duetilala {o)
What are elements K and LY
Etemnent K Element L
A Carbon Silicon
B Silicon Carbon
c Oxygen Silieon
N . D Slllcon Oxygen
Temperatura ["C) . Temperatre ("G}




. T Theafomic number of baryllium ia 4
What s the elactronlc configuration of the beryllium lon?

A2
B 22

=-C 27 - -
D 28

§ A student uses the following apparatus to carry out a genes of experiments {o compare
iha rate of diffusion between different pases K, L, Mand N

baaker Gas A
parous pot

GazB
wolor lpvel ¥

Tha tabla below summarises the cbsarvations made

Observatlons
Expariment | Gas A Gas R after & mins
k K L Water level Y nses
F M N Water level Y falls
F L N Water level Y rises
Which of the following correctly lists the gases In order of incrensing reletlve molecular
mass
A HKLMN
B KL NM
C MNLK
D MLNK

4 ¢ of hydrogen is mixed with 18 g of oxygen and the mixture Is ignited. Which of the
following comectly describes tha midura at the and of the reaction?

Mass of Hydrogen Left | Mass of Oxygenleft | Mass of Water Formed

A Og 0g 20g
B 0g 8q 12g
c 2g 8g 209
| D 2g 0g 18g

10 The percentage composition by mass of a compound containing earbon, fluorne and
chlonine Is as follows

Carbon 18 05% Fluorina 28 50% Chlorine 53 45%
= “Whlich of the following could be thewmletular formuta of this compound?

A CFC
B CFCl,
C GELl
D CFCl

11 Which cne of the samplas contains the most atoms?

A 15 mo! of CO;
B 05 mel of CHg
C 30 mol of He

D 10 mole of SO,

12 A sample of 2,50 g ferfilizer was analysed for ils sulfate content After a eeras of
procedures, 2 23 grams of barlum suifate wera pracipitatad from the fartllsar What Is
the parcentage composition by mass of sulfate In the fertiliser?

A 384%
B A12%
C 816%
D 932%

13 Thres electrochamical cefls ara set up using coppar matal and three unknown matals, U,
¥V and W as alectrodes, immersed n dilule sulfurio acid of the same concentration
The voltage produced (o each cefl Is glven in the labla balow

Cell Motals used Voltage
1 Copperand U 045
2 Copperand V 111
3 Copper and W 27

Which of the l'ollowhg correclly list the metals U, V¥ and W In the order of Increasing
aasa of oxldation?

U, ¥, Copper, W
W, V, Copper, U

GCopper, U, V. W
Copper, W, V, U

oQm>




14 What happens to the pasitiva ons at the eathods during elecirolysis?

A Nething happens to tha lons

B Thelons lose electrons {o form positive lons

C The lons lose elecirons ta form neulral atoms

D The lons galn elecirons to fonm neutral atoms =

15 Concentrated aqueaus potassium chiaride |s electrolysed using carbon electrodes
Whal happens to the elaclrolyle?

A !t becomes more acidic.

B It becomes more atkaline

C ltbecomes more dilula

D Itbacomes mora concentrated

46 Which of the follawing comectly descnbes what lakes place In & hydrogen-oxygen fusl
eell?

Hydregen lons ana reduced sl the posifive elecirode fo form hydrogen
Hydrogen lons are oxidized at the postive elettrode ta form hydrogen
Hydrogen pas ls reduced at the negative electroda fo form water
Hydrogen gas Is exddized at the negative electrode to form waler

[= Ny X

-l

7 Which of the follewing statements is true for an endothermlc reaction?

Enefgy le absorbed from the sumoundings and tempearature increases
Energy Is released to the surroundings and the temperature Increases
Energy is absorbed from the swroundings and tsmperature decreases
Energy Is released to the suroundings and temperaturs decreases

oW

18 The equation for tha reaction between megnesium and hydrochloric acid [s given below
Mg(s) + 2HCHaq) — MgCifaq) + Hig)  AH=negalive

Which siatement about this reaction Is Incorrect?

The products possess less enengy than the reactants

The honds of tha reactants ara stronger than the bonds of the products

The tolal energy change in bond formation [s more than that i1 bond breaking
The magnesium has been oxidised.

oo

&

19 Which of the following graphs reprasents how the rate of reaction varies with time when
an oxcess of Zine reacts with dilute hydrochloric acid?

A Rels C Fate
o Timn '] Time
B Rate D Rata
4
p—— " Tma '] Timea

20 Which of the following Is the strangost reducing agent?

chloring gas
chloride fon
bromina gas
bromide ion

oow>

1 In which reaclion 1s the underlined substance not reduced?

M

KBIOs + SKBr + GHNOy — 6KNQ; + 3Brz + 3H0
3CH,OH + 4AMnOy — 3HCOOH + 4Mn0:,

A@COy + 2NaOH — Ag:0 + NayCOs + HO
PhO; + 4HC!U = PBCL; + Cl + 2H;0

oom

22 A sample of arr poliuted wih suffur dioxida was paesed through aqueous potassium
jodide and acldified aquecus polassium permanganate Which parr of colour changses
ere both comrect?

Aqueous potassium lodlde Acidifled aqueous potagsium parmanganate
A No chenge Purple lo colourless
B Colourless to brovm Colourless fo purple
c No change Colourless to purple
D Brown to colourlass Purple to coloudess

™y
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23 What Is the lonic equatton for the reaction that cecurs when propanoic acld, CoHsCOOH,
and potassium hydroxide salutions are mixed?

A H +0OH 5 HO

B H'+KOH — K'+H,0

G GH:COOH + KOH -5 CiH:COOK+H,0 == 7
D CH;COO+ K - C;HCOOK

24 Which of the following are uses of sulfurlc acid?

I Making fortilizers

Il Stariheing water

Il Making defergents
1V Used In car battetios

| and IT only

Il and 1l only

I, Il and IV only
L I, illand IV

oo

26 The sulfata of element F is greon Which other properties ls elemant F likely to have?

dansity melting polnt
A high figh
B high low
c low low
D low hilgh

26 The posiiions of four elements In the Perlodic Table are shown Which elament Is maost
likaly to form an amphotaric oxlde?

10

27 Which slalements explaln why aluminlum is preferred to iren for making drink cans?

I Aluminlum ¥ lighter than iron
Il Aluminfum corrodes less easlly than iron
Il Aluminlum is a betler conductor of heat than iron

A landlonly

B |and () only

G land I only

D 1, Il and M enly

23 Which of the fallowing explains why recycling ensures that matals will bo avallable In the

futura?

Durnping of metals in landfill sites [s unsightly

Recycling avoids the environmental damags caused by mining for metals
Recyeling costs lass than obtaining metals from their cres

Thera are only imited amounts of metals In the Earth's suiface

o0ome

20 Which raaction producas most of the carbon monodde used Lo oxtract iron In tha blast
fumaca?

Burming coka in alr

Reacting coke with carbon dioxde
Raacting lron{lit) oxide with coka
Decomposition of imestena

oW

30 Mastal U displeces metal V¥ from an aquecys solution of ihe nitrate of V
Metal W reacts with cold watar ta give hydrogen, but metal U gives hydrogen only when
reacted with steam
Meiat U can be extracted from its oxide by reaction with carbon but not with hydrogen
Yhat could elements U, ¥V and W ba?

=

u v w
A Magnesium Lead Sadlum
B ang Copper Calclum
c Iran Silver Calclum
D Coppar fron Magnssium
3 Which of the followlng gesea cannot be removed from the exhaust gasos of B peirol

COR>

powared car by its catalylic convertar?

Carbon dloxlde

Carbon monoxide

Nitrogen dloxldo
Hydrocarbens
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32 The table below gives the relalive concentrations of polluting gases b the air In faur
different Industrislised citles In which city, A, B, © or D, are limsstons bulldings most
threatened by pollution?

sulfur dioxide nitrogen dioxida pzene
A 17 46 23
B 32 33 20
c 38 40 11
D 45 14 21
13 Which of the follewing is NOT a problem assoclated with plastlcs?
A Buming plastics gives off toxic gases
B Disposal of plastics by burying can cause shortage of landfill sites
C Plastics made from plants ara blodegradable.
D Manufacture of plastcs laads to exhaustion of non-renewable energy resources

34 Whet pracesaireaction Is occurring when ethene and cctane are obtalnsed from decans,
CuHz?

Cracking
Palymarsation
Fracilonal Distillation
Combustion

oo

35 Monane !s an alkenas prasent In petrol. What are the products formed whan nonane Is
complalely buml In alr?

carbon dloxtds and hydrogsn

earhon monexide and wafer

carbon dloxdde and water

carbon dioxide, carbon monoxide and water

ooy

3

6 Which of the following compounds can tum crange acidfled polassium dichromate(V1)
green?

CHiCHy
CH:CH,CH
CH,COOH
CH;COOCH;

oocE)»

12

37 One possible structure of CHBrz Is

B BrHH Br HHH
| |11 Lol
H— C-C—-C-C-H H-C—-C-C-C-H
|11 | L]

H BrHH H HHH
11} v
Br BrH H HH B&rH
L1 | [ ]
H=C=C—-C—-C-H H—- C—~C—-C—-C-H

[ |11
HH H E H Br
v
H
|
H—C—H
H Br
I I
H-C=-C—C—H
|t
H H Br
A land Vonly
8 llandllonly

¢ M, IVand Voenly
D I, Vand Vonly
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38 What s the molecular formula of the ester formed when prepanal is reacted with
butanolt acid?

repd

raturs and

Thevolume of ana mods of any gas b 24 dm o

A C:HsC - -
B oGO, . - - o|-2l |agi oz} |axf sa) | &1 jeaf
C GsH,LCO.C4H,
D CHiCO.CaHr 5 suf |25] |s&} |5m1 | 2] s2}
- = L ] -] 4
39 A polymer has ths following structure = to} [auj :3[ ep:l ,;’_i 5E’=
- = o =
HHHH —
| l | I Eg =z] ﬁn.l =2! Eﬂl; !m]n Eﬁ]!‘
- = "
~C—C-C-C-— ]
| 11 x| |vol |nmd [=8] (25 ke ng]
C:Hz || - x R T -] =
CH: H H
l | = saf |a2] (=34 [=2] |a&] xa]
4 L] = L = L]
CH, CHy [ |
£ A §
lts monomer s £ nﬁlg 3’: ::]B ﬁ!n
E
A propene 5 =3 28) 2] »3
B butena E ! Y r 3
C propane
D butene gz s “Eia EEL “"L !ﬂls
-
28
40 The diagram shows a repeat unit of a polymer 3% t3 ig - l‘ B lz LR L
Which of the following statements aboul tha polymer and tha monamers it is made from i
Isfare trua? a _:I sfz EE! ] ‘El
E - Ea L =
0 0 ng] | ef 2g] 1z}
—C-(CHy h—C—NH—(CHz )G"NH- n [ . 2
ub sgl 33 aml
1 The polymer is made from the Joining of many unsaturated monomers & L L 3
Il One of its mopomears can react with sodium hydroxide i o
i The polymeris a polyaster a>1 (9= Eﬂi 13}
IV If the total mass of the monomars reacted togsther to form the polymer Is 1000kg, 2 il L
the maxdmum mass of polymer formed will also be 1000kg s ,=! = i Ei‘.‘l
A Il coly s ) D
B landll only e>] |8 28| 8
C Il and IV only °“lz L 5!054 o g 8
D I, Il and IV only |
= &} |=2] |+ 5] ””L ed] |88 gg
B -:‘l a'z"i r.z!’ ‘ﬂ]h EJgi:r t!k ;g
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Section A -

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

A1 Four of the gases found in air are nitrogen, oxygen, argon and carbon dioxide

(a) Draw straight lines which correctly match the gases and the descriptions sho;nlrlr'\ i
on the right.

1

Gases

| nitrogen }

oxygen }
| argon }
| carbon dloxlde}_ ‘ +

(b} Study the 6 statements below. Put a tick (v} in the box if the statement is true.

Descripthon '

relative mass=32

relalive mass=40

rejatrve mass=44

© 1 5 s - -y T

—o— —&— 8

T fe 1 . Lafy }I
T 4

Q0O
8
080
. @9 | rlavemas=z

- )

Airis a mixture.

All gases in ar are elements.

The components in air are only made up of non-metals.
There are weak attractions between the molgcules in air.

The gases in air have high melting and boiling points.

COOOHmsn

Liqud air does not have a fixed beiling point.

12
[Total: 4]
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A2 The diagram below shows the main parts of an electac motor.

Graphite contact

Copper ring
Graphite confact

Graphite contacts are used to conduct electrcity to the copper ring. When electricity
passes through the wires, the copper ring rotates rapidly, turning the motor which I1s
connected to the dnli bit. The ring does nat get stuck or become wam out.

(a)

(b)

Expiain, in terms of structure and bonding, why copper and graphite are able to
conduct electricity.

(1) copper

[2]
(v} graphite

(21

Explain why the copper ring does not become wom out easily though it is in
constant contact with the graphite during rotation.

[2]
[Total: 6]
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. A2 A student carries out some tests on an unknown solution P which is known to contain 2
[ metalic cations and 1 amon She recorded her observations and deductions in the table

test fube.

. shown below.

I L}

|

ﬁlx":t Procedure - . Observations Deductions

""1a | Toa solution of P, add White ppt formed Py, Zt, Cd orFe"

5 ' sodwm hydroxide solution, ~ could be present

: 1b | Add excess sodium r Ppt decreased by Ca** 15 present

'"+ | hydroxide solution into the | approxumarely half

0 test tube " Remaming ppt 5 insoluble

- in excess sodiwm hydroxide

« 2 | Add Devarda's alloy to the | Gas evolved turns moist red | CI” s present
mixture in expt 1b. Warm | lizmus blue

. the mixture

"'3a | Tonew sample of solution | White ppt formed AFT, P or Zn" could be

' | P add aqueous ammenia. present

- 3b. Add EXCess. aqueous - ..y | White pptinsolublen AP or Pb"' could be

ammonia solution into the - | excess aqueous ammonia present ¢~ i

s N
. N, ’,__\_:"l"l_{s

(a) The student made 3 mlstakes in her deductions
expenment number in which the nustakes were made.

: answer. S
!;:(gt Explanation

Mistake 1

Mistake 2

Mistake 3

(b) Describe a simple test to differentiate between alumimum ions (AI**) and Jead(ll)

ions (Pb?).

3]

2
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A4 The rafe of reaclion between hydrochloric acid and excess marble chips (calcium
carbonate) was investigated at a temperature of 40°C using the apparatus shown in the
diagram below.

Marble chips

Top-pan balance

The mass of the flask and contents was measured every half minute for ten minutes.
The data obtained was plotted on a graph shown in the grid below.

) 103.0

E

102.5

102.0

-4

101.5

Mass of
flask and 101.0

confenis
in grams 100.5 3

100.0

L 1 E-L-F ] 4-)-1-1-

99.5 :

99.0 X R VAL EVAL)

98.5 - .
0 | 2 3 4 5 6 7 8 9 10 11
Time m minutes
(a) Complete the graph by drawing a line of best fit. k)]

(b) Explain why the mags of the flask and contents decreased with fime.

Basvanasanna
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{(c) State the time taken for the reaction to complete.

U
(d) A student repeated the expenment but forgot to place the cotton wool at the neck

-~ - of the conical flask. State how his results would pe different and explain your
answer.

(e) Given that 40 cm® of hydrochloric acid were used in the reaction, calculate the
concentration of this acid in molf/dm?.

(3]

Another student repeated the first experiment at a temperature of 50°C. All other
variables were kept the same.

() On the same grid on page 5, draw the graph she can expect to obtain for this
expenment, Label this graph T. 11

(@) Explain, in terms of the collision theory, how an increase in temperature afiects the
rate of reachon,

------

4stmmssaEmsst FANRLL LssEiBASALiEE TEITIIEE W eEmTEEEEERSE

Rz arsm wraw 4AUEE L B EEsRiREsan

RO ||
[Totak 12]
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A5 One method of manufacturing hydrogen is to pass methane and steam over heated
nickel catalyst, a process called steam reforming.

CHs{g) + H,0(g) — CO(g) + 3H(g)

(a) Using the bondenergies listed in the table below, calculate the enthalpy change

{aH) of this reaction.
Bond Bond energy (kJ/mol)
H-H 436
C-H 410
O-H 460
c-C 350
C=0 1046

3

(b) Using your answer fo part (2), draw the energy profile diagram using the axes
given below, showing the activation energy and the enthaipy change clearly.

A

Y

3]

317
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(c) State whether this 1s an endothermic or exothermic reaction. Explain your answer
in terms of bond breaking and bond forming.

.........

(2]
[Total: 8]




A6 The diagram below shows a food label describing the nutritional content of a packet of

crackers.
Nutrition Facts
- - Serving Size¢ & Crackers ﬂﬁg}‘, - -
Seyvirigs Per Contaliiet - Abgut 14

AdigurtPor Saivings . 0 ©
Celories 80 -
ST om0 Gally Walaat
Total Fat4n .
r“ Iy T PR e A T
el 1%%@‘ it

?Egimfgﬁm

Total Carbiohidrals 10 3%

From the food label, it can be seen that the cracker contsins both saturated and
unsaturated fat.

(a) Descnbe a simple chemical test to differentiate between saturated fat and
unsaturated fat.

(b) Describe the main dfference in structure between monounsaturated fat and
polyunsaturated fat.

Saturated fats are linked to heart problems. In order to be able to claim that thelr

crackers are healthy, the manufacturer decides fo use a vegetable oil which has a higher

unsaturated fat content. In a fest fo determine what kind of vegetable o is healthier, a

labératory nvestigafion was camiedout.” ~ ) )

20 cm® of different vegetabls oils were fifrated with bromine solution of concentration
, 0.50 mal/dm®. The results are shown in the table on page 10.

Need-a-horme-tutor2 Misi,t_smi+h itor sq .
[ A e TS - = - ~ TNOU g ra
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10
. Bromine solufion
Conical flask
Vegetable ol
Veaetable oil Initial burette | Final burette Volume of bromine
get reading (¢m®) | reading {cm’) | solution used (cm?)
Palm 0.2 51153.7
Peanut 0.2 126
Soya 0.1 1 4.4
Sunflower 0.5 189
(c) Complete the table above. R ]|
- (d) What tolour chiarige in the conical flask would be observed at the' erid point of the

titration?

From... cicciee vv veee o to s 0 o0 Ll M
{e) Which is the healthiest vegetable ail to use to manufacture the crackers? Explain
your answer.
Heatthiest vegetatle ait - .............
Reason. .. ...« cir s ch ceer sivaenens 4o
. [2]
(N  Unsaturated vegetable oils can be hardened to make margarine. Describe how this

process is carmried out.

[Total: 9]
Need a home tutor? Visit smiletitd
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A7 The diagram below shows the structure of an ester molecule M.

CH,

~

H20=C
=0 o

/‘o\ /

CHgj
{a) Circle clearly on the above diagram the group of atoms which makes this molecule
an ester. EH

When M is reacted with water under reflux in the presence of a catalyst, an alcoho! and
a carboxylic acid are formed.

{b) Draw the structures of the 2 products formed.

Product 1 Product 2

(2]
When M undergoes polymerization, a polymer called Perspex is formed.
(c) What type of polymer is Perspex? Give a reason for your answer.
Type of polymer: ... . ......
Reason : .,
2]
{d) Draw the structure of Perspex, showing two repeat units.
[

[Total: 6]
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Section B
Answer all three questions in this seclion.

The last queshon is in the form of an erther/for and onty one of the altematrves shou!d be attempted.

- -

B8 The Haber process, also called the Haber-Bosch process, 1s an arbficial nitrogen
fixation process and is the man industnal procedure for the producton
of ammonia today. It converts atmosphenc nifrogen to ammonia by reacting it with
hydrogen Named after its inventors, German chemsts Fritz Haber and Carl Bosch, who
developed- it in the first half of the fwentieth century, the Haber process provided
Gemeany with a source of ammonia for the production of explosives durtng World Warl.
Today, the ammeonia is mainly used to produce fertlisers.

) .

The diagram below shows how a modem ammonia manufacturing plant looks lke.
Nitrogen and hydrogen

Unreacted mitrogen
and hydrogen

The mixture of ammonia,

Compression and heating nitrogen and hydrogen
chamber from the reactor is cooled.
Ammonia liquefies and

Ammonia separates from the mixfure.

The yield of ammonia can vary, depending on the temperature and pressure, The table
below shows the percentage yield under different conditions.

=#.=~ss =) g,‘_— by .- =T o

%‘:‘2“1:_:
91.7 636 27.4 8.7 29 -
945 74.0 395 15.3 56 11
96.7 81.7 52.5 252 10.8 2.2
98.4 89.0 66.7 338 18.3 -
99.4 94.6 79.7 854 318 -

- a8.3 926 79.8 57.5 129

Need a hame.futar? Visit smiletutor.sa
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{a) Wnte the equation (including state symbols) for the reaction between nitrogen and
hydrogen in the Haber Process.

(b} State the main source of nitrogen and the process by-which it is obtained. == -
i1
{c) Suggest why air is not used In the Haber process although 78% of air is nitrogen.

(d) The reactant gases are passed through a substancs in the reactor. Name this
substance and state ifs function.

SUbSIANCE: ... L e e e e e eee crees en eneeen e[

{(e) From the information in the table, describe how temperature and pressure affects
the yield of ammonia

2
(f) A particular ammonia plant uses a temperature of 400°C and pressure of 200 atm.

Using the information in the fable, calculate the mass of ammonia formed when
210 tonnes of nitrogen are reacted.

(2]

Need a home tor 7 VissImitetutorsg
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(g) The gases that leave the reactor stil contain nitregen One reason for this s that
nitrogen is a relatively inert gas. Explain this property of nitrogen In terms of its

honding.

P

(h) The boiling points of nitrogen, hydregen and ammonia are as follows :

Gas Boiling point
nitrogen -196°C
hydrogen -283°C
; E}ﬁi%éma L " -33°C

Suggest a suitable temperature that the cooling chamber must have to be able to
function effectively.

Temperature of cooling chamber: .. ..

S ¢ )
[Total: 12]
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B2 The verfical columns in the Periodi: Table are called Groups.

{a) Lithium iz the first slement in Group 1.
Descobe what you will obsere when a piece of Bthum is pat into water,

-
L T T arm om = =

[£]

(b} Fluonne is the first elemant in Groug Vil

Dascnbe and explain what you will observe when fluodne is bubbled i aqueous
sadum odida,

(€] Lithwum rescls with Mluordne to form Bhiom fleenide which melts st 8450,
(1} DCvaw the ‘'dot and cress’ dagram to show the bending in hivm fluoride.

i2l

Meed a home tutor? Visit smiletutor.sg
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(1)  Explain why lithium fluaride has a high melting point

[Total* 8]
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B10 A student camed out the electrolysis of two equal volumes of silver nitrate solutions of
the same concentration using platinum electrodes as shown in the diagram below,

~ammeter to measure current

platnum electrode

platinum electrode,

agqusous silver nifrate

In Experiment 1, a cumrent of 10 ampere was used and the mass of one of the
electrodes was welghed every 5 minutes to determine the mass of the siver deposited.
This was done for 60 minutes. The results in the following table are plotted on the grid
on page 18,

Time {min) 0 5 10 15 [ 20 | 25 [ 30 | 35 | 40 | 45 | 50

Mass of sifver
deposited (g)

0 1030)060)090{120|1.50|1.80)2.10 | 2.40 (-2.80 { 2.80

in Experiment 2, the student repeated the procedure using the same volume of aqueous
siver nitraté solution but he Increased the current to 1.5 amperes instead The resulis
are shown in the following table.

Time {min) 0 5 10 16 | 20 | 25 | 30 | 35 | 40 | 45 | 50

Mass of silver

deposited (g) | O | 045090 135|180 2251270 7 1260280 | 280

(@) Name the efectrode that was weighed in the experiment. Wiite the equation for the
reaction which takes place at this electrode

Electrode: . .... ......
BQUation . ... oot e et e e e e e e e e [2]

(b) Plot the graph of mass of siver deposifed against tme for Experiment 2 on the
same grid on page 18. Label the graph "Experiment 2° clearly. ]

327
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é Mass of siver
©  deposited {g)
gEES
Haa -
i /Experiment 1
-‘5@
o
e
) Time
(Min)

(1]

(c) Determine the mass of siver deposited after 35 minutes for the second
experiment

(1l

{d) State two conclusions from the resulls of the experiments,

(2]

oo

Noad 2 homa tiutor2 \icit cmilatiitar e
OOttt oS 1roTre-orins: )



{e)

nliet.
2

329

19

State a change in the electrolyte at the end of the electrolysis of the two silver
nitrate solutions.

If the electrolyte were replaced by copper(ll) stifate solution and the same current = =
of 1 ampere was passed through, calculate the mass of copper deposited at the
end of 40 minutes,

(31
[Total: 10]
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B10 The diagram below shows an experimental set-up of a simple cell and an electrolytic

cell

(a)

(b)

Both electrodes X and Y are made of graphite. The swifch is then closed and

reactions take place in both cells

Tuba X Tube Y e _f—\

Silver

Aqueous
sodium sulifate

Aqueous sodium nitrate

Cell 2

Which is the simple cell? Explain your answer.
SimpleCell=Cell . ..... ... i
Explanation: . ..

w . M

Write the ionic equations for the reactions which feke place at the eleclrodes of
Cell 1.

Electrode X - vreeres seastressenee s o o eee seovmseer o nue eeee s [1]

Electrode ¥ @ vvccceer - v cereet cvve aees o0 ere ceeven e e e nare ae e e (1]

Need a home tutor? Visit smiletutor.sg
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Complete the diagram below to show the new levels of the aqueous sodium suifate
solution after the switch s closed for a while and hence the relative volumes of

gases collected in tube X and fube Y. Label clearly the gases collected in each
tube [2]

Agqueous ) S };‘! oL Stlver
sodium sulfate i
v ! "': T _:-—’ __} m < i, e L
51621!03 Bi?pdé‘!{ - Aqueous sodium nitrate
K f Cell 1 ) ) Cell 2

(d}

(e)

Electrode X Is then replaced by a copper rod. State an observation and explain
your answer.

Observation 2 .. | ... . i sveene rrreees e s e seeee B I

Explanation : ... . coi s o e s et e e vevaaae e

Sta_te and explain an observation that can be made in Cell 2 during the experiment.
ObServation o ...... oo ottt s e o s e e e s [1‘]‘

Explanation @ ....c.e. .+ oot e v o

[Total: 10]

| Tubex TubeYl | @

331
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Answers for SCGS Prefiminary Examination Chemistry P1 2015

1-5 D D o A D

6-10 C A B D C

11-15 A A c D B

16-20 D c B C D
21-25 C A A C A
26-30 C A b B B

31-35 A C C A c

3640 B A B B A
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SINGAPORE CHINESE GIRLS? SCHOOL
Preliminary Examination
Secondary Four

CANDIDATE
NAME

REGISTER

CLass 4 NUMBER

CENTRE

NUMBER INDEX NUMBER

Chemistry 5073/02

Paper 2 Theory

Tuesday 28 July 2015

Candidates answer on the Question Paper
No Additional matesdals are required
READ THESE INSTRUCTIONS FIRST

1 hour 45 minutes

Wirite your class, Index number and namo on all the work you hand In
Writa In dark blue or black pen

‘YYou may uso a soft pancil for any diagrams or graphs

Do not uso staples, paper dlips, highlighters, gius er correction fluld/tape

Section A
Answer all questions in tho spaces provided

Soctlon B
Answar all quesfions, the last questicn s In the form eltharfor,
Answer all questiona In the spaces provided

At the end of the examinatlon, fasten all your work secunsly fogather
Tha number of marks Is given [n brackels [ ] at the end of sach question or part quastion
A copy of ths Parodlc Tabla is printed on page 22

The use of an approved sclentfic caloulator is expected, where appropriate

Answar all quastions in this section in the spaces provided

Section A

The total mark for this section Is 50

Al Four c;f tha gases found In tha alr are nitrogen, gxygen, amgon and carbon dioxide

For Examlner’s Use
Section A 50
Answers w 7
B9 8
B10...... 1a
Total 80

N

{a] Draw stralght lines which correctly match the gases and the descnplions shown
on the right
Gases Description
; gﬁ:z} : 2m nltregen p CD ralathvg mass=32
3 correct —1m
4 comect—2m
oygen 4 b @ relatva mass=40
argon 4 e @ rolative mos3=44
carbon diaxida 1 ralative masa=28
{b) Study the 5 stataments below Put a tick (v] in the box if the statement is trus

Alr is a mixture,

All gases In slr are

elamants.

The components In alr are only made up of non-motals

There are woak attraclions betwaen the molacules In air

The gasas In alr have high melting and bolling points

Liquld air does nol have a fixed bolling polnl

If 4 ticks or lass, Ignore wrang ticks

1 comect = Dm
2 comect—1m
3 comect— Tm
4 comrect—2m
If & ticks or mare, 1m

This question paper consisls of 22 printed pagas.

RENNEE

—
i<

[Total 4]
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A2 Tha dlagram below shows the malin parta of an electric motor

Graphite contact

Copper rfing

Graphite contacts are used to canduct eleciriclly to tha coppar dng  When eleciticty
passes through the wires, the copper ring rolafes rapldly, fuming the motor which is
connected to tha ddll bit. Tha ring doas not get stuzk or become wom out

(a) Explain, In terms of struchrra and bonding, why copper and graphlte ara able to

conduct electrclly

Copperls
surrounded by a
sea of electrons;
Capperhas

electons.

charged parliclas,
Pretons tn a sea of

{li copper

o

these delbEAltdd bldt

{i§ Ear moes freety along the haxagona! layers 1m

P

(b) Explaln why tha copper rng does not becoma wom out easlly though It is In
constant contact with the graphlte during rotatfon.

Grephite Is aoft and slippery; 9m
vory lttfe friction betwean tha copper ring and graphite contacts, Tm

{all) NOT Accapled .
Graphite has 3 valancs out of 4 valence electrons
Involved tn bonding (per atom not mentloned) ; {b) NOT Accepted

Etactrons bonded to each other ; One carbon bonded Graphtie ls soft (no mention of
0 ns,
| leaving one free to conduct electrcily ; 3 outof 4 | Coapper layers cannct slide

OLU{ G 4 Caroon 5 B0

[Totak: €]

ed, slippery) , Copper (s hand ;

4

A3 A student cares out some lesls on an unknown solution P which Is known fo contain 2
metallc callons and 1 anlon  She recorded her obsarvations and deduztions In the table

shown befow.
. if:l Frocedure - Observationa Deductions _ _| .
1a | To a soluticn of P, add White ppt jormad T, Zr . Ca or Fer
sodium hydroxida sclution could be present
1b | Add excesa sodlm Fptdecreared By Ca’* iz present
hydroxide solution Into the | gpproximately kalf
test tube Rematning ppt te Insoluble

in excary sodium Mydroxide

2 | Add Devarda's alloy to the | Gay evolved twrns motst red | CI s present
mixturain expt 1b Warm | HMems blue

e mixtung.

3a | Tonewsample of solution | Fhlte gprformed A", PV or Zn*" could be
P, add aqueous emmonla present

3b | Add excess aquecus Wairz ppt insoluble tn AP or PE* could be
anmmonla solution Into the | axcexr aquzour ammonta | present
lest fube

{a) The student made 3 mistakes In her deductlons In the iable below, state the
experment number In which the mistakes were made Briefly explain your

enswer
i‘:} Explanatien
Mistake 1 1a | Fo® lons cannolhe presentasit forms greenopt, 1m
umn o 1d ateo o fon present as it
Mistake 2 fa forms white ppt with aquecus sodlum hydroxide 1m
Mistake 3 2 Nltrate lop (NO-) should be oresent, not chiorfde Im

3]
(b) Desmiba a simpla test o differentiate between aluminium fons (A™) and lead{ll)

lons (Pb*)
Add aghicous potassivm lodide, 1m. cnly lead{ll) lons will give vellow pot Im
OR Add any solution contalaling chioride or sulfate fons {except of barum), 1m,
only leadf{l[} lons wifl glve whilo pot 1m
a) Mistake 3 - NOT Accepled : a)accept Expt1 b .
Ci tums blue btmus red, then bleaches it This means that AI* or Pb® may be 2]
Gas evolved Is notchionne (Chiorine gasis || presentlogetherwith Co*
Gasla NH," v.h!éh tums red Kimus blue , BXPIGTET CUITETUY; WO JRRPIIU = U30 Ul
lon should be NH.'. NHy, NO," | | harlum chloride solution |




5

A4 The rate of reaclion between hydrechlorc acid and excess marble chips (calclum
carbonate) was investigatad at a tomperafure of 40°C using the apparatus shown in the
diagram below

The mass of the flask and contents was measurad evety half minuts for tan minutes
The data obtamed was plotied on a graph shown In the gnd below

103 01 -
1025 e
10291 -
101 5435 :
Massof 1o o B ' L : l
flask and AN T FHHT H TR
contents 100 gr T Grph Am R HOHET
in grams i SN TIEEAPSEALSE v b
100 0 TR iias
h 1)
Graph to flatten at | 3 5 :
about 3 5 mins , iw s HEmEEARAEE A ]
99.0- EH FAAE FH
{7t BT e
985 FI‘:I lllr 1 1 Il I1T T%! FE LI II!J il
0 1 2 3 4 5 6 T 8 9 10 1
Timie . minufes
(a) Complate the graph by drawing a line of best fit (]|

(b} Explain why the mass of the flaek and contents decreasad with tme,
Carbon dioxide oas groguyced dunna the reactlon ascapas 1

b} Expfanaton must convoy loss of carbon - ' <
digxida gas from flask to the surreundings

For
Evanynery
Uz

(c) State the ime taken for Ihe reaction to completa

Zminutes 1m Reject all ether answers—l 1)
{d} _A studenl repeated the experiment but forgol to place the cotion wool at the nack

Only answered 1 “of the confcal flask  State how his results would be different and explain your
part comactty (1o answer

E?m:ﬁmrpdm b thap the actual mass, 1m

g:g‘;?:;l;:: Wilhout the eotton wool, soms acl o lgst a5 acld im 21

{e} Given that 40 cm® of hydrochlorc acld were used Tn the reaction, calculate the
concentration of this acld in molidm?

CaCO; + 2HCI — CaCl; + H,0 + CO,

ECF Max merk Mass of carbon dioxide produced = 10289 ~990g=38g
173 No of molas of carbon dioxide produced = 22 molos = 0 086364 mole 1m

2 molas of hydrochlor acid produces 1 mole of carbon dioxide
Hences, na of moles of hydrochloric acld present = 2 x 0 088364molas
2017273 moles 1m

Henca, concentration of hydrachloric acld = %’-’—3- =4 32 malfdm® 1m

K

Another studont repeated the first experiment ot a temperature of 50°C Al olhsr
varlables wera kopt the sama

(N On the same grid on page 5, draw lhe graph she can expect to obtaln for this
experimant. Label this graph T 1

{g} Explain, in lerms of the collision theory, how an increase in temperature effects the
rate of reaction

Parlicles gain kineflc enerqy and move faster or
Mare particles posgass energy equel or areatsr than (ha activation snerqy, 1m

Freavoncy of collislons Increases, number of sffective collisons Ingreases
,  porunjttima, 1m
ate of reacllon increases 1m
&)
[Total 12)

e
H



A5 One method of menufaciuring hydrogen [a to pass melhens end steam over healed

7

nickel catalyst, a precess called steam reforming
CHi (g} + H:O{g) - CQ(g) + 3H,(g)

{(8) Uswng the bond enemgles-isted i the tabla balow, calculate the enthalpy chmrigs

(aH) of {his reachon
2: ﬁﬁnﬁﬂ%:ﬂfumgfor Bond Bond anargy (kd/mel)
:}cs;ﬂ;;ﬂ?;nwpb H-H s
m ;:gx a::;wlaﬂon c-H 410
O-H 460
c-C 350
Cs0 1046

®

Enargy taken in fo break bonds in reactants

4 G« H bonds In methane = 4 x +410 = +1640 &}

2 O —H bonds In water = 2 x +480 = +920 kJ

Total snergy taken In =+ 1840 + 320 = #2500k 1m
Energy reloased when bonds are formed in products .

1 C=0bond = § x-1046 = 104G kJ
AH-H=3x435=-1308 kJ

Total enetgy releasad = -1048 -1308 =-2364 k] 1m
Hence, AH for reachon = +2560-2354 = 1308 k] 1m

Using your enswer to part (a), draw the energy profifa diagram using the axes

glven balow, showing the activation energy and the entha!py changa clearly

[ 9

ECF fPartaaH
wrong but ell parts
comect In past b, max
am

Reject terms such &s
energy needed,
requirad for both
bond-
making/breaking

processes

Energy

J CH (g} H:0 (g)

(3]

Axps and shape af graph—1m
Reactants & products — 1m
Actfvation energy and enthalpy
change —1m

E, CO{g), 3H. (9)

3
&H v +208k]

Progress of reaction .

3

3

() State whether this is an endotharmic or exothannic reaction  Explaln your angwer

in tarms of bond breaking and bond forming
Eneryy taken in fo break t ds In met d

releasad when bonds are fo monox

{or vica versa) hence it 1 an endathermic reaction

Energy taken In 1o break the bonds in
reactanis and energy roleased when bonds
are formed In products —1m

Greaterlasser and andothermic reaction = tm

[Total 8}




AS  Tha diagram balow shows a food label doscribing the nutrlional content of a packet of

crackers

Nutrition Facts

- Serving Size B Grackers {165
Servings Per Coplalnat AboEﬁ 1.-%
oyt Por Seeving’

Calaries B0 , Calodes from Fat 35
Eeror > % Daliy Valtat
Total Fat 49 6%

 Sallilid Eat 0,50
A A
SH

CrolastefalOnd - 0%,
Sodiun T50my 6%
Total Carhohydrate 10 3%

From the food label, it can be sesn that the cracker contafng both saturated and
unsaturaled fat.

(a) Describe a simple chomical test {o differentiate betwesn satursted fat and
unsaturated fat.

Add aquegus bromine inte the samplé of fat and shake, 1m
Unsaturafed fat will decolouriss the reddish brown bromdne, po vislhia ghange wilh
Mﬂ@(ﬂmmlnﬁ remalns brewn) 1m

. (2]

{b} Describe lhe main differance In structure between menounsaturated fat and
polyunsalurated fat.

Monounsaturated fat has ens carbor-carbon double bopd per molagule corparad
to polyunsaturated which has many carbi onds in the
moleculas (or vice varsa) Tm [1]

Saturated fats are linked to heart probleme In order fo be able to clalm that thelr
crackers are hoalthy, the manufacturer decldas to use a vegelable ofl which has a Mghar
unsalurated fat content. In a test to defermine what kind of vagstabla oll Is heallhler, a
laboratory investigation waa carried out.

20 cm® of different vegetable offs were litraled with bromine soluton of contentration
0 50 mol/dm®, Tho results are shown In the tabla on pags 10

Far
Exemdnars
Ve

Bromine solution

- - "

Conical flask
; S -:Vegemhleoﬂ

Vegstatla ol | Lo | romny s | Sotutonuse
Palm 02 137 135
Peanut 02 126 124
Soya 01 144 143
Sunflower 05 168 194

{c) Complete the table above All valuas comect — 1m )]

{d) ‘What colour change In the conlcal flask would ke observed at the end point of tha
titration?

From pale yellow/solouriess to fight brown  {(Both colours comect 1m) M
{8) Which Is tha heslthlest vegetable oil to use lo manufaciura tha crackers? Explain

your answer

Haalthlest vagstable ofl . Sunfigwer ol tm

Reason Sunflowar oll naads tha highest volums of bromine solution to react with
it completely, suggesting thal sunflower oll 1s mos| unsaturaled (has tha largest

umber of carbon-rarhon double bonds  1m

. 2

() Unsaturated vegetable olls can be hardenaed to rmake targardne Describe how thls
pracess is carded out.

Carry out hydrogepation (or react vegatable oll with hvdragen), 1
at femperatyre of 200°C and nickel cafalvst 1m

7]
fTotal 9]

Far
Exeminers
Lrse
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AT The diagram below shows the structure of an ester molecule M

CH,
/ 1
H,C=C z
@

{a) Circle clearly on tha ebove dlagram tha group of atoms which makes this molacule
an ester. ]

When M [s reacted wilh water under reflux in tha presence of a catalyst, an alcohal and
a carboxylic acld ara formed

{b) Draw tha stnsciures of tha 2 products formed

o

Hzcgqﬂg 1 A
=0 H-C-0-H ™
o

H

Product 1 Product 2
[

When M vndargoes polymerization, a polymer called Perspex [s formed
{c) What type of polymeris Perspex? Glve a reason for your enswer,
Type of polymer : Add(tion polymer 1m
Reasan . M hes 8 carbon-carbon double bopd which allows addition [2]
polymerization fo take place 1m
{d) Draw the structura of Perspay, showing two repaat units
H CHy H CHg
G

l
R TR VY. [
(Total 6]

12

Section B
Answer all three quastions in this saction

The last question i in the form of en eilherfor and only ona of tha alteratives should bo etlenptod

o

B3 ThaHaber process, also called the Haber—Bosch process, 1s an artfigial mtrogen
fixation process and s the maln Industial procedure for the producton
of ammonia loday. it converts atmospheric nitrogen o ammonfa by reacting it with
hydrogen Named after s Inventars, German chemists Fritz Haber and Carl Bosch, who
developed It In the first half of the twentlsth cenlury, the Haber process provided
Germany with a source of ammonla for the production of explosives durlng World War1
Today, the ammonta is mafly used to producae fortillsers

The dlagram below shows hew a medem ammonla manufacturing ptant locks ke
Wirogen and hydrogen

Usweactzd mutragen
and hydrogen

The puxture of ammorua,
Compression and heat = ntrogen aid hydmgen

cl:u:ibu' e from the reactor s cooled
Ammoma Lquefies and

Ammoma separates from the puxiore

The yield of ammonia can vary, depending on the tempereture and pressure The table
below shows the percantage Yisld under different conditions

- 983 92§ 78 875 129




()

(b)

{c)

L)

()

"

13
Whis the equation (including state symbols) for the reaction batwaen nllrogen and
hydrogen in the Haber Process
N:(g) + 3H;{g) == 2ZNHh(g)} 1m
State the main seurce of nilrogen and the process by which it s obtaied

Fractonal distillation of kautd aie 1m 11
Suggest why air Is not used In the Haber process although 78% of alr Is nitrogen

Oheygen In the air will roact with the hydrogen al high lemperature and lowar the
yleld of smmonla  1m ]

The rsactant gases ara passed through a substance In tha reaclor Name this
subsiance and stata its function

Subslance Fingly divded Iron 1m []
Funclion Catalystio speed up regefion 1m 1]

From the information in the table, descnbe how temperatura and pressura affacts
the viald of ammonla

The higher the temperalure, the tewer tho yleld 1m
The higber the pressure the highar the yield tm

. . ]

A parlicular aromonia plant uses a temperatura of 400°C and prassuna of 200 atm
Using the Information in the fable, calculate the mass of ammonia formed when
210 fonnes of nitrogen ara reacted

Erom mass ratio of equation, 28 unlis of nltrogen yields 34 units of ammonla
Hence, 210 tornes of nitrogen yield = %& % 210 = 255 tonnes of ammonla 1m
From table, tha yield at 400°C and 200 atm is 38 8%

Hence, the mass of ammenia formad = 222y 255 = 08 94 tannes of ammonla

130
=98 Btonnes (381} 1m

(2

(@

(h)

14

The gases that laave the reacior stlil conlamn nilrogen  One reason for this is that
nitrogen Is & relatively inert pas Explain this property of nilrogen In lerms of its
bending

Nilragen Is a very inert/unreactive gas,

Each nitrogen moleculs has 3 covalant bends [oming 2 mitrogen atoms, 1m

a lot of enemy s required to byeak thase bonds 1m
Tha belling polnts of nitrogen, hydrogen and ammonia ara as follows
Gas Bolling polnt
nitrogen -196°C
hydregen =253'C
ammania -33°C

Suggesl a suitabls termperature that tha cooling chamber must have to ba able to
function effectivaly

Temperaturs of cooling chamber Any famp balwaen -34°C and -196°C 1m  [1]
[Total 12]
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BY The vertical columne In the Parodic Table are called Groups

(@

{b}

foding is not reddish
brownl

Water prasent so
lodine formed In
aquenus state not ag
a purpla gasl

NOT fluorine s
more reactiva than
lodids ;

NOT fodide lon not
ledine lenl o

Llthlum I3 tha first element in Group
Descnba whal you will observe whan a pleca of lithium is put into water

Lithum darts on tha syrfaca, tor ~ rReJect skip or jump
sizzfing sound, 1m
soarks 1m {Any 2 points, 2m)

- : (21

Fluodine s the first elemact in Group VI

Describe and explain what you will obsarve when fiuorine Is bubbled In aqueous
sodium lodide

Colourtess solullon tums brown f black precipliate will be seen, 1m

Hluorine fs more reactive fha [oding and glsplaces the ladida lons o form

brown aquoous lodine 1m

()

.. 2
Uithium reacts with fluonna to form lithium fluonde which melts at 845°C
{) Orawthe ‘dot and cross’ diagram te show the bonding in lithfum fiucride
"--Oo""s
L * . - )
f" k 1] . ‘\-
Lo [ges
SO
im 1m
[

(U]

16

" Explain why lithium fucride has a high melting polnt

Lithiumn flueride has glant crvetalionic lattice structure,  1m
= tic force of attraction b fu Ida lon:

a lot of energy is regured to break force of altraction, hencemghmp  1m

2
[Total 8]
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EITHER
R E
B10 A siudant cariad out the atecirelysls of 2 equal volumes of siiver nitrate solufrons of the FHH
sama concentration using platinum slectrodes &3 shown in the diagram below E Moss of siiver E
. H  depositad {g) Mark ali the points clearlyl Draw a
- = .armmetar lo measie current - = - straight line graph plateaving at280gq [ -
1t similar to the first graph H
e I T
H
platinum elecirods i E""“m”"tz HhH = S
agueous siver nitrate - i e e
H Jl H] Experiment 1
Hfe
In Experiment 1, a current of 10 ampere wae used and the mass of one of tha HHH
alectrodes was welghad every 5 minutes fo determine the masa of the silver deposited. HH
This was dona for 60 minutes The resulfs in the following table ara plotted on tha grid = a3
on page 18 i
Time {mirn) o] 5 10 | 15 | 20 | 25 | 30 { 35 | 40 | 45 | 50 H HH B
Mass of silver
deposited (g) 0 |030,060|080)1120|150|180]|210 240260 |2480
In Expenment 2, the student repeated the procedure using the same voluma of aguecus e PO HitHH  Time
sitver nlirate solution but be Increased the currant to 1 5 amperes instead  Tha results B HHHHHER H as {Min)
are shown In the foflowing table i EHi S HEHTRR H THE
Tima {min) 0 5 10 15 | 20 | 25 | 80 | 35 | 40 | 45 | 50 Ol
Mass of slivar
depositad {g) | © |04510.90 (1351601225270 7 280 | 280 | 2.60 () Detormine the mass of siver deposited after 35 minutes for the socond
experiment
(e} Nama tho cleciroda that was welghed in the expenment. Writa the equation for the 280g 1m 1]

reachon which takes place at this slectrode '

do Cathede 1m (d) State two conclusions from the rasults of the experimente

Equation , Ac’(ag) + & = Ad(si 1m 2 AL TRy € AR
larger the curyent, the faster the rate of the silver
(b) Plot tho graph of mass of sliver deposiied against ime for Experiment 2 on tha The . .o el doposited 1m OR
same grid on page 18 Labal the graph *Exparment 2 clearly An ingrease In curvent fram 1 ampera to 1 & amperes has fo affect on the

final mase of sllvar deposited [2

Remark , The tables show an incrsase In mass of the slectroda
s0 this must be the cathode Silver ions are prefarentlaky
discharged 1o form silver solid on the cathode -




o

18

The two experimants Involva mass of silver deposiled, time and cumeni so nondusions
should be specific to these factors and thelr relafionshlps - -- - - — --

Relected

Tha final mass of sliver for both expariments in 2 8C g (not a conclusion based on
exparments but a fact)

An increass In current increases tha rate of reaction! rate of elactrolysis (notl specific onough)

Whan tha same volume end concantration af selution Is used, the mass of siver deposited
will be the same (Trua but not based on oxperiments, wa did not vary volumefconcentration
to invastigate this)

{a) State a chenge In iho elsctrolyta al the end of the elactrolysls of the two sifver
nilrate sclutions

The electrolyte becomes more scidic or pH decrgasos 1m OR 1
Concentration of sitvey lons decreases 1m
(T} If the elactrolyte ware replaced by copper(ll) sulfate soluflon and the same current
of 1 ampere was passed through, calcufate the mass of copper deposited at the
end of 40 minutas
Mumber of moles of sifvar deposited = % mole =0 022222 male 1m
Ag'(aq) + e — Ag(s)

1 mo's of stiver lona takes In 1 mols of electrons 1o form 1 mafa of siver

fidrss

Hence, 0 022222 mole of silvar has combined with 0 022222 mols of electrons
Cut*(aq) + 28 — Cu(s)
G lons 1akes In twica tha number of slectrons ta form 1 mole of coppar
Henca, number of moles of copper depasited by 0 022222 mole of slectrans
=05% 0022222 =0011111 mols 1m

Mass of copper daposited =0 011411 x 64 =071 g (2sf}) 1m

Bejected. &)
Mass of copper deposlled =2.401/2 =1 20 g {Raflo of
masses # ratio of moles) [Total 10]

20

OR ~
B1¢ The diagram below shows an experimental set-up of a simple cell and an electrolytic

cell Both electrodss X and Y are made of graphito  The switch 19 then closed and
reactlons take place in both cells

TubaX Tubay gy

(M)

Sliver
Agueous
sodium sulfate

Aquesus sodium nitrate

E!ectrod X BlcctmdcY
T eell ) _Cell2
{a) Which is the slmpls call? Explain your answer
Simple Cefl Cell2 1m 1]
Explanalicn - slmple cell consists of 2 different metals dlpped in elacirolyte
and not connected to external power supply  Both points fm

[

{b) Wnie the Junlc oquations for the reactions which take place st the electrodes of
Call 1,

Electrode X 4QHY{aq) — 2H;Q(} + D:fa} + 48 1m 1

Elecirada ¥ 2H'(ag) + Ze —» Him) 1m 1
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{e)

Complate the dlagram below to show tha new levels of the aqueacus sodium suifate
soluflen after tha switch is closed for a while and hence the relatve volumes of
gates collecied In tube X and tube ¥ Label cleary the gases collecled in each
tube

12l

Comeacd ratio of
gases —1m
Correct [abel of
gases—im

Aqueous
sodium sulfate

e

Agueous sodium ditrats

—— : .
Cellt . "0, - . celiz . .V.
- ~ . )

: LY

(d} Electrode X Is then replaced by a copper rod  Slate en cbservalion and explain
YOUr answer,

Qbservation electreivte will tum bius OR glze of copper dacreasss 1m
Explanatien : Copper electroda (the anede) lonizes to form copperfll) lons

which Is blue, hence plactrolvile tums blus OR cepper elegtrads besomes
smaller as copper lonlzes Tm

1

)
{e) &State and explaln an observation that can be made In Celi 2 during 1he expermant.
Observalion ; 8ize of zlng decreases OR pubbles geen at gllver electrode 1m {1]
Explanatlon : zine, tha mors rogctive metsl, lonizes lo farm =ine ong OR
Bydrogen lons accept elecirons to form hydroogn gas tm

. o g . -ow [

[Total 10]

ReJacted
Raddish brown solld deposlted on slecirode Y (thls doss not hapgen Immediatsly, at the
beginning effervescance is soen as hydregen lons are preferentally discharged)
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Pkl SWISS5 COTTAGE SECONDARY SCHOOL
¥ SECONDARY FOUR EXPRESS
1 Acrystal of lodine produces a coloured vapour when gently heated
i PRELIMINARY EXAMINATIONS o B P g
= Which pair of statements comreclly dascribes thls process?
== - - - - -é formula-of coloured specles
MName ( ] Class  4E type of bond braken oW sp
A intermotecular 1
CHEMISTRY s5073/01 B intarmolecular L
Monday 24 Augoust 2015 C Intramolecular
I

Additional Matsrlals, Multipla Cholce Answer Shaot 1 hour D intramolecutar L
READ THESE INSTRUGTIONS FIRST
Wrlla In soft penci! 2 Amixture of copper, magneslum and zinc Is added te an excess of dilute sulfurle acid
Do not use staples, paper cips, highlighters, glua or comestion Muid
Writa your name, ¢lass and indaex number on the Answer Shest in the spaces provided untoss s has boen Tha rasulting mixture 1s then filtered
dona for you

sohd
There ara forty quastions on this papar Answer ail quastions For each question there are four possible H

answors Ay B, Cand D
Ghoose the one you consider cofract and record your cholge In soft pencll on ihe separale Answer Shoet.

Reod the Instructions on the Answer Sheet very carelully

—}—— soluticn

Each correct answer wil seore ane mark A mark will nat be daducted for a wrong answer
Any rough working should ba done In this booklat,

A copy of the Pariedtc Tahle Is printed on page 18

The use of an approvad sclentific calculator Is expectad, where appropriate

What s the colour of the filtrate?

A blue

colourless

B
C grey
D pink

[ 3 Which of thess pairs of agueous lons both raacl with dilute sulfurle acld to give a visible
[ result?

A Ba®™andCr
B Ba? and CO%
¢ NHand Cr

2.
This document consists of 18 printed pages D NH:" and CO;

Setter  Mr Goh Wilbin

Vgt — i o Yeng e e R e ROV —.

We Murture Studente who Thinlr Care and lead with PR IDE . . P o
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4 Which atom has twice as many neutrons as protons?

A H B C M b

- -

5 The %¥Ge isotope is medteally useftl because it undergoes a natural radioactve

precess to gwve a gallum [sotope, ¥Ga, which can be used to detect tumours This ’

transformation of *Ge occurs when an electron enlers the nucleus, changing a proton
Into a neutron

Which slatement about the composttion of an atom of the ®Ga lsotope is correct?
A [thas3shells
it has 5 electrons in its outer shefl

B
G Rkhas 37 neulrons
D ks proton numberis 32

6  Hard water contalns calclum ions and hydrogencarbenate ions ardsing from dissolved
calclum hydragancarbonate, Ca{HCOw)z.

How many electrans are presant In the hydrmgencarbonate fon?

A 30 B 31 c 32 D 233

7  Boron is a non-metalllc element which Is placed above alumirium In Group Il of the
Periodle Table it forms a compound with nitrogen known as boron nitride which has a
structure similer la graphite.

Which of the following conclusions can be drawn from this information®
1 The empirical formula of boron nitnde is BN

2 The boron and nitragen atoms are hkely to be arranged alternately in a
hexagonal pattern.

3 Boron nilide has a layer structure with Intermolecular forces of
aftraction between the layers

A 1only B 1and 2only C 2and 3only D 1,2and3

4

8 The table gn.r_es the radli, [n pm, of soma ions {1 pm = 1072 m]

lon radu
| Ne 102
Mg? 72
Cs* 167
cr 181
ot 140

Caesium chloride, CsClI, has a different lattlce structure from both scdium chioride,
NaCi, and magnsswm oxlde, MgO

CsCl lathice

MNaC! and MgO lattice

Which factor appears to determine the type of lathee for thess three compounds?
A the charge on the cation

B the ratio of the lonle charges

G the ratio of the lonlc radi
D

the sum of the ionic charges

9  Which relative molecular mass, Mr, is not correct for the molecule ghven?

molecule M,
A ammonia 17
B carbon dioxide 44
c methans 16
D oxygen 16

e AR v b B B [ b Mien AULE

Murn over

oo e 1 End SR A
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10 The diagram shows an experimenit to find the formula of magnesium oxide

crucible

T T magnesium ribbon

heal

Which pieca of apparatus would be needed in addilion {o those shown?
A abalance

B a measurng cylinder

C & stopwatch
D

& thermometer

11 Nicke! makes up 20 % of the total mass of a coln The coln has amass of 100 g.
How many nicke! atoms are there n the coln?

A 203x10%2 B 429x10% c 21ax10%2 D 120x10%

12 On colllsion, alrbags In cars can inflate repidly due to the production of nitrogen
The nitregen is formed according to the fellowing equations,
2NalN; = 2Na + 3N;
10Na + 2KNO3 = 1:0 + 5Naz0 + No
How many molas of nitrogen gas are produced from 1 mol of sodium azide, NaN;?

A 15 B 1.6 c 32 D 4.0

|ECRE2AMS . BEOTAGIIVPRELEYIS Mum aver

6

13 Which oxide, when mixed with water, will produce the solullon with the lowest pH?
A CO B Na0O C PO p Si0;

14 A sample of soﬂ-has a nitrogenous lertliser in the form of an ammonum sall added to
it The ammomum sall dissolvad In the water in the soil

When tested a week later, the water in the soif conlained 15 3 % of dissolved ritrogen
andhadapHof46

Calcium hydroxide was added to the soll and than the water In the sofl was tested the
next day, both for nilrogen contenl and pH

What would be the most lkely resull of the final test?

% of nilrogen pH
A 114 46
B 12,7 6.9
c 53 46
D 153 69

15 The table gves the concentrabons and pH values of the agueous solutions of two
compeunds X and Y Either compound could be an acid or base

X Y
concentration | 2 molidm? 2 mol/dm®
pH G 10

Student P concluded that X Is a weak base

Student Q concluded that the axtent of dissociation is fower in X{aq) than In Y{aq)
Which of the studants ars comect?

A bothPand G

b neither P and Q
C Ponly

D Qonly




7

A student puts 10 cm® of 0 100 mol/dm® nitde acld Into one testdube and 10 cm® of

16 .
- 19 Sulfur dioxide, 80;, Is added ta wings to pravent oxidation of sthanc! by air To
0 100 mol/dim® ethdanole acid Info another testtube He then adds 1.0 g (an excess) of dotermina the ameunt of SOz, a sample of wine is firated with iodme, I 'n inls
magnesium nbbon {0 each test-tube and takes suitable measurements. Both aclds raaction, one mole of SO, s oxidised by one mole of I»
have the same starting temperature. '
- ldati bar of sulfur in this reaction?
Naither reaction 15 complete after 2 minutes, but both are complets afler 20 minutes - What fs the ohang (n oxlda 02 o
D +4-3>+2
Which statements are comect? Agi2 Qg B +4-+5 C 6>+ +
1 After 2 minutes, the nitrie acid is at a higher temperature than the ethanocic acld
20 A metal has the followlng properles
2 After 2 minutes, the nliric acid has produced mars gas than the ethanolc acld
= )t does not react with cold water
3 After 20 minutes, the nitric acid has produced more gas than the sthanolc acld
« |t reacts with dilute hydrochlonc acld
A 1only B 1 and 2only C 2and 3only D 1,2and3
= |t cannat be extracted from it oxide using carbon
17 Rat polson needs to be insolubla In raln water but scluble at the low pH of stomach Between which two metals in the reactivity series should it be placed?
cantents A calclum and magnesium
What is a sultable barium compound to use for rat poison? B iron and copper
A barium carbonate C magnesium and zing
B barium hydroxide D zing and won
¢ barlum nitrate
D barium sulfate 21  Which of the following carbonales shows the least change in mass after strong
heating?
18  nwhich equation is the underfined substence acting Bs & reducing agent? A caleium carbonate
A 300 +Fes0s > 2Fa +3CO; B copper(Il) carbonate
B CO;+G->2C0 C sodium carbonate
C GCuQ+H, > Cu+HO ! D silver carhbonate
D Ca0 +H:0 = Ca{OH)2
S v or g s oK | b4 P TR Auar T g B E R e Turn aver
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22 Some caloum carponale and hydrochlonc acld start to react 24 The following report appsared in a newspaper
Wateris then added 1o Lhe reaclion mixture ' Drums of bromine broke open after a vefucle crash on the motorway Traffic was
What h h dotth lon? ! divertad as purple gaseous bromine drifted over tha road (it is denger than air),
athappens 10 the speed of 1ha reaction? - .- . causing wtation to drivers' eyes Fireman sprayed waler over the scane of the

A It decreases - accldent, dissolving the bromine and washing it away

B ingreases | What Is wrong with the report?

C It stays the sams. ! A Bromine doos not dissalve in water

bt stops Bromlne does not vapourise readily

B
G Bromine is Ioss denga than alr,
D

23 A sludentinvestigates the rate of reaction betwaen marblo chlps and hydrochloric acld . Broming fs not purple
The loss in mass of the reaction flask 13 measured.

i | | | { lori
The graph shows the results of two expenments, P and Q 25 Rw:rgtl:%r.limmse?:ﬁvs the clrcult for electrolysing laad{d) bromlde and sodium chioride to

mass of
reaction flask

- 101

Which change explaing the difference between P and Q7

A Acatalystls added In P. contalner for contalner for

A tigher femperature Is used In P lead{H) bromide sodium chlorlde

In which form are thess salls electcolysed for Iberating the metal?

B
C  Ahgher pressure Is used in O
[H]

Powdersd marb!e chips are used in G lead{O) bromlde sodium chlorido

A | concontratad solution concenirated solution
' B | concentrated solution molten

c molten concenirated solutlon

D moltan moiten

e D — o
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28 The diagram shows the electrolysls of concentrated aqueous sodium chioride

concentrated
aquects sodlum
chiorlde and [imus

What Is the eolour of the limus at each eleclrode after five minutes?

colour at anoda cofour at eathode
A blue green
B red green
C colourless green
D colourless biue

27 Tho ability of an atom in a covalent band to aflract slsctrons to itsell [s called iis
electronegalvity

The greater the difference between the elactronegativities of the two atoms in the
bend, the more polar is the bond.

Which palr will form the most polar covalent bond betwesn the atoms?
A chiorine and bromine

B chlerne and iodine

C fluotne end chlorine
D

fieorine and lodine

12
28 Which substanca does not produce a peisonous gas when bumt In a limited amount of
alr?
A hydrogen B methens C propens D sutfur

29 Which gas 15 present in the exhaust lumes of a car engine in & much greater amount
than any other gas?

A carbon dioxide
E ecarbon monoxide
C nirogen

D water vapour

30 When sohd ammenum chioride Is added to water, a soluticn Is formed

thermometer 5(

ammenlum chlgnde

E e

Which row correctly shows the temperature change and the type of reaction taking

o |

I P 1dvs ot o

place?

temperature change lype of reaction
A decreases endothermic
B decreases exothermic
c ncreases andothermic
D increases exothermic

e e e AT Ih A R
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31 Some bond enargy valuas are lsted below.

bond bond anergy / kimal'
- - Cc-H 410

¢! 340

Cr-Ci 244

Br-Br 193

These band enaergy values relate to the following four reacilons
P Brz > 2Br
Q 2Ci-» Ck
R CHa + ! > CH;C!
s CHy > CHz +H

What is the order of enthalpy changes of these reactions from most negative to most
positive?

A P>Q2>R>S
B A>R>S5>F
C R>Q-=2>P>5
D §2P>Q>R

az

a3

34

14

Ethanal Is a fuel used in cars i can be made from petroleum,
CsHip = GCaHe+CH;
CoHe+ H:O 2 CHsOH
CHsOH +30, + G0z +3H0
Compounds of how many homologous series appear In these equations?

Al B 2 c 3 D 4

The compound 2-methylpropene, CyHg, s 2 monomer used In the production of
synthetic rubber

r/ \CH,

In addiflon 1o 2-mathyipropens there are x ather isomers of G4H; which contain a
double bond.

Whal is the value of x?

Al B 2 cC 3 D 4

Cne of the reactions laking place in a catalytlc convarter In a car exhaust systern Is
between nitrogen oxlde and octane (unburned pstrol). The products of this reactlon are
non-toxic

Which is tha comect equation for the reaction?

A CaHgs +16NO 2 B8CO +‘3N2 + BHZO

B CgHis + 24NO = 8C0O, + 12Nz + 8H0

c CaHm + T7NQ 2> 8CO + aléNa'l- QHQO

D CsHis + 25NO 2 BCO2 + 12¥:N; + 9H:O

[ - R P e T 8 Ehe B T rorws N P i
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35 Which hydrocarbon would not be callected In the inverted lube by heating penlane,
CH4{CH2)2CH3, in the apparatus shown?

pentana on eluminium
minetal fibre oxide

hydrocarbens

CH,

CH;CHa
CH:CHCH=CH3
CH;{CHz)aCHy

O o wm »

36 A pure hydrocarhon is used In bottled pas lor cooking and heating.

Exactly 50 cm® of oxygen Is nesded for complets combustion of 10 em® of the
hydrocarbon,

30 cm? of carbon dioxide is produced
All gaseous volumes wara measured at room tamperature and prassurs,
What Is the formula of the hydrocarbon?

A GHg B GCsHs C CiHp D GCiHp

16

37 The solubilty of the carboxyllc acids in water decreases as the size of the carboxylic
acld molecules Increases

Which carboxylic acld Is the least solubla in water?
A butancic acld -
B ethanme acid

C methanole acld
D

propanolc actd

38 Sorbic acid 1s used as a food preservative because it kills ungl and moulds.

H H (o]
L
H;,C/ ‘\-c/ \c/ \‘OH
| l
H H
sorbic acid

Sorbic actd will react with
» hydrogen in the presence of a nicke! catalyst,
¢ bromine in an omanle solvent

How many moles of hydrogen and of bromine will be Incorgorated into one male of
sorble acid by these reactions?

moles of hydrogen | moles of bromine
A 2 2
B 2 2%
G 3 2
D ] 2k

L T Thirr AYalE
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39 Bees use 2-methylbutyl ethanoate as an 'alarm' phercmone to alert other bees

H
et

|

H

2-mathyloutyl elhanoale
Which starting malerials would be raguired to synthesise 2-methylbutyl ethanoale?
A CH3CHz0H and CHsCHCH{CH3)COzH
B CH:CO:H and CH:CH,CH{CH3)CH.OH
€ CH:CH=0H and CHaCH2CH{CHa)CH2CO-H
D CHaCORH and CHaCHCR(CH3)CH.COzH :

4D A molecule of a polymer contained the sequence shown

H H H H I H H H CI H H
DR RaaN
— G —C—C— (GG — G — G G G — Gt
L L L
H cf I H H H C H H H H 1

Which menemer could preduce Lhis polymer by addition polymesisation?
A CHCI=CHCI

B CH=CHCI

C CH,GCI=CHCI

D CH;CCl=CH2

DATA SHEET
The Pededic Tabla of the Elements

L e P
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A1 The diagram shows the structures of vanous compounds.

2

Section A (50 Marks)

Answer all the questions in the spaces provided. - .-

. . . electrical electrical
substance melt}n‘?cp oint bo;li?gé: oint conductivity as a conductivity as a
solid liquid '
A 839 1484 good good
B -188 42 poor poor
"¢ | T 7me | 1497 | T poor | good
D -117 78 poor. poor
E 1607 2227 poor poor
F 5 102 poor good

Use the letters A to F to answer the following questions. -
Each compound may be used once, more than once or not at all.

(a} Which substance could be a metal?

(b)

()

(d)

(e)

........................................... 11
State all the substances that are liquid at room temperature?

........... (1]
Which substance could have a macromolecular structure similar to that of
silicon(IV) oxide?
...................................................................... 1]
Which substance could be propane?

1l

Which substance could be scdium chloride?
...... (]

Al ! 1 PR EY. W W I T T
INTCU d TIUITTE tUilurs "vIsIt bIIIIlICLUIUI oY



A2 The table shows some propetties of the Group | metals.

1 etal densciitns:gn a/ melt}ngcpoint bain?gémint
lithium 0.53 181 1342
sodium 0.97 98
potassium 0.86 63
rubidium 1.53 39
caesium 1.88 29 669

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

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

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

(i) Construct the equation for the reaction of rubidium with water.

(iii) The reaction of rubldium with water is exothermic.
What is meant by the term exothermic?

«[1]

359
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4

{c) Sodium and calcium form fonic hydrides containing the hydride ion, H™.
Sodium and calcium hydrides react with water to form the hydroxide and hydrogen.

NaH + H,0 - NaOH + Hp
CaHz + 2H20 2 C&(OH)Q + 2H2
Deduce the general lonic equation for these reactions.

1

(d) Sodium is a soft metal with Iittle catalytic activity.
Nickel is a hard metal which is often used as a catalyst.

(i) Describe two other differences in the physical propeities of sadium and nickel.

4 e eevareetesseeseeeeebessesRLSssrE rasEaReasreessbesatassRaTesRseeintisiRRaLEerEbesbtaenaRre s s e ann
2 . ftanteemnreideioemessssssebtseReRSRIEITEEETTRY_anT rReTnan
[2]
(i) State one industrial use of nickel as a catalyst.
OO | ||

(i) Explain why an alloy of nicke! and copper is less malleable than copper alone.

Need a home tutor? Visit smiletutor.sg
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A3 The melting point of sodium chloride is 801 °C.
The melting point of chlorine is -101 °C.

- - - -

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

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

--------------------------------------------------------------------------------------------------------------

(b) Explain why molten sodium chioride conducts electricity but solid sodium chloride
does not. -

..............................................................................................................
............................................................................................. Feaib s R Rt i iy
............... EETILET] - - -
- e -
T A
- - wuwn waus . -
1 - -
- -
+ = T-
+ - - r
. L} - - aw LEE N R - - - -up -
- - -
1 T -
. IR B ' - . o . . el 2
FARE R AN AR AR I RN RN A I N N P P VAR SR ARSI R R ANV kv AT T I E - BidddataRdd AampranuruauIFFravaARERRR+RN
.- e n - . PR - \ . P -
. . ' g e
_ . ] 1 T - 1
. - PR R N P PR 2
PR . - ER -
3
- - - 1 e t T
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A4 Sulfuric acid reacts with the alkali sodium hydroxide.
- HQSO4 +2NaOH > N32804 + 2H20

(a) Write the ionic equation for this reaction.

— |

{b) The graph below shows how the pH changes when aqueous sulfuric acid is added
slowly to 45.0 cm® of 0.150 mol / dm® sodium hydroxide until the acid is in excess.

14

12

10

pH

&

Q i0 20 a0 40 50
volume of acid added / cm?

() What volume of acid has been added when the pH is 77

1]

Need a home tutor? Visit smiletutor.sg




(c)

{d)

7

(ii) Use your answer to part (i) te calculate the concentration, i mol / dm®, of the
sulfuric acid.

- - -

(3]

The experiment was repeated using ethanoic acid of the same concentration as
the sulfuric acid The same volume and concentration of agqueous sodium
hydroxide was used,

(i) The volume of ethanoic acid required to neutralise the aqueous sodium
hydroxide was twice as great compared with the volume of sulfuric acid.

Explain why.

..... we[2]
(i) Suggest the value of the pH after excess ethanoic acid has been added.
........................... 1]
Sulfuric acid is one of the acids present in acid ’F’gin.
(i) Suggest how sulfuric acid is fﬁ_rméd inthe. %ﬁhosphere.
-y L T TTTY ' anayh " : CEETLITTE) [2]
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(i) State one effect of acid rain on human health.
........... ) R | )
A5 Chromium is a transition element.
(a) (i) State two differences in the physical properties of chromum and sodium.
...... o - . - [2] ’

(i) State two differences in the chemical properties of chromium and sodium.

................ weef2]

{b) Chromum is used in minute amounts in producing stainless steel. Chromium is
also used to electropiate steel objects. The diagram shows how this could be done.

lead ancde S steel abject to be
bl plated

chromium(lli) sulfate (aq) —

() Suggest two reasons why steel objects are plated with chromium.

reeenened] 2]

| al

L T Y A\ Loit H Py s
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(i) Write the ionic half-equation for the reaction at the negative electrode.
== - sirreesserereittsresren e s esaraassan e — TeensX e vl 1]

{iii) Dunng the electroplating pracess, a colourless, gas is formed at the positive
electrode. Suggest the name for this gas and descnbe the test for it.

]

(iv) During electroplating, 1t is necessary to add more chromium(llil) sulfate but
during copper plating using a copper anode, it is not necessary to add more
copper(ll} sulfate. Explain this difference.

-——

(21
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AT lodine reacts with chloring to form dark brown todine monochlonde,
= - 13#C!g—r2|m‘ *

(a) Caloulalz the averall energy change far the reaction betwaen ioding and chionne
using the bond energy valuas shown.

bond enery { k) per mol
I -1 151
G- G 242
1= Cf 208
Show your working.

e
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{b) Draw a |abelled energy level diagram for the reaction between indine and chlorine
using the information in (a). Label “activation energy and ‘AH’. )
F 3
energy

progress of reaction

- '
t
'
- .
“ - s
- - e
. - -
¥ 2 - A
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- . . L ™~
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! 3 : e
! - ' 1 oL . i
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, - e . ]
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Name: ( ) Class:___

-Section B

Answer all three questions from this section.
The [ast question is in the form either/or and only one of the alternatives should be
attempted.
The total mark for this section is 30

B8 The ester, sthyl ethanoate, reacts with hydroxide ions to form ethanoate 1ons and
ethanol.

The graph shows how the concentration of ethanoate ions, CH:COO™, changes as the
reaction proceeds at 25 °C.

0.5
e
oaH
0.3 ;
concentration of
GH3COO' ions in ¥
mol/dm?®
1.2 7
0.1
F
G.I
V) 1000 2000 3000 4400 5008

time /s

(a) Write a balanced chemical equation for the reaction,

[1]

Neet ahome tutor - visitsmitetutorsg
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{b) Describe and explain, using the kinetic particle theory, the change in the rate of
reaction with time in the abave graph.

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

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

{¢) Use the information in the graph to deduce the mass of ethanoate ions in 200 cm?®
of sofution when the reaction is complete.

fel

(d) Use the information in the graph to calculate the average rate of reaction, in mol /
’ dm®/ s, during the first 300 seconds.

[1]
(e} Describe how, and explain why, the rate of reaction changes with increase in
concentration of hydroxide fons,

ietiarareransenemmrseseren — - weeene[2]

{) Sketch on. graph the curve you would expect if 1he reactmn is done at 40 °C.
Label this curve H. * w RS T

[1]

Need-a hnn.nn tut |+nr’) Visit-smiletutor Sg
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B9 There are two types of polymerisation, addition and condensation.

{a) Explain the difference between these two types of polymerisation. -

w1

(b) Some plastics, formed by polymerisation, are non-biodegradable.
Describe two poliution problems that are caused by non-biodegradable plastics.

.................. . wef2)

(¢) The polymer known as PVA Is used in paints and adhesives. its structural formula
is shown below.

4ot

,OCOCH;  OCOCH,

Deduce the structural formula of its monomer.

(1l

(d) The structural formulae of butenediol acid and ethane-1,2-diol are shown,

0 HO

H
HO-—C// \C —{¢} H—O“—(l:

\

H
|
C
/ ]
HC —CH H

butenediol acid gthane-1,2-diol

—-0—H
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Describe the visible observations when butenediol acid or ethane-1,2-diol reacis
with

—- - -

{i) aqueous bromine

1]
(i) aqueous sadium carbonate
veees[1]
(iti) acidified potassium(VIl) manganate
L ssesmiressssssetsanscstenssanssenese saBrses ones 8 . SOOPUOROPPURPRORRRN s §

(e) Butenediol acid and ethane-1,2-dioj can undergo condensation polymerisation
under the right conditions to form a polymer W,

Draw the structural formula of a repeat unit of the polymer W and circle the group
that links the manomers together.

(21

() Butenediol acid can undergo self-polymerisation under the nght conditions to form a
polyimer X.

Draw the structural formula of two repeat units of the polymer X.

]
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Either

B10:|' - - —-—- "

“Tin cans' are often used as containers for food. In fact, a ‘tin ¢an’ is made from a steel
alioy with a thin coating of tin on it

Torecover the tin from used cans, they crushed and then warmed with chlorine. The fin
forms tin(IV) chlonide, boiling point 114 °C, which distils from the mixture.

On stronger heating, the tin{lV) chloride decomposes into molten tin and chlorine, which
is re-used. .

(f:ll) Suggest why the steel alloy is coated with tin for use in food containers.

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

(b). Draw the ‘dot-and-cross’ diagram to show the bonding in tin{IV) chloride. Show
outer electrons only.

Fain ]

[2]

{¢) Is the bonding in this compound fonic or covalent? Give an explanation for your
answer.

---------------------------------------------------------------------------------------------------------------

..... 12

{(d) Construct the balanced chemical equation for the decomposition of tin{IV) chloride.
Explain why this decomposition is an example of a redox.

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

--------------------------------------------------------------------------------------------------------------
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(e) Calculate the mass volume of chlorine gas produced from the decomposition of
30 g of tin(lV) chioride.

3]
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Or
- - Bi0

- -

A B.30 g sample of hydrated ethanedlo:c acid, HzCa04.xH20, was dissolved in water
and the solution made up to 250 cm®.

A 25.0 em® sample of this solution was a01d1ﬁed and titrated with 0.100 mol / dm®
potassium manganate(VIl) solution. 20.0 cm® of this potassxurn manganate(VI1]) solution
was required to react fully with the ethanedioate ions, C,042, present in the sample.

(a) The MnO, ions in the potassium manganate(VIl) oxidise the ethanedioate ions.

() How does the oxidation state of Mn change during the reaction?

(ily Complete and balance the ionic equation for the reaction between the
manganate(VIl) ions and the ethanedioate ions.

2MnO4 (aq) + 5C20477(aq) + wreernr H (@F) 2 wrvveerMn®*(ag) + 10C0(aq) + ......... Hz0())

(1]

{(b) (i) Calculate the number of moles of manganate{VIl) used in the titration.

1]

{ii) Calculate the relative formula mass of HyC204.xH,0.

[3]
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(i) The relative formufa mass of anhydrous ethanedioic acid, H.C20;, is 90.
Caleulate the value of x in HaC204.xH:0.

- -

1]
(e} (i) Suggest and draw the full structural formula of anhydrous ethanedioic acid,
HaC204,
(1]
(i) Draw the ‘dot-and-cross’ diagram to show the bonding in anhydrous
ethanedioic acid, H>C20..
2]

" ~ End of papér ~
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DATA SHEET
The Periodic Table of the Elements
Group .
] | [w [ w [ v ] w|[w;io
3 ) 4
H He
Hydmge Helum
1 2
7 9 1 i 14 18 19 20
L] Be B C N 0 F Ne
Livdum Begylum Bantes Cuben Hitropen Caygen Fuoti [
3 4 & ] 7 ] -] 0
2 24 @ b} | 2 386 i
Na Mg Al & | P $ ct Ar
[t Wagnaskan. Ahaohlan Econ Prosphatun Bupiur Chidew Argon
11 i2 13 1@ 1% 18 17 18
o 40 46 48 51 i 55 BS 59 -1} ol =) T 73 7% p & B4
K Ca Sc Ti v Cr Mn Fe Co NI Cu Zn Ga Ge As Se Br Kr
Fomsilap Cakdum Beandian Thhwnbham VaoaSum Chremhim Hanpanran Ron Cobml Kickel Coppu Tne Gelim Ganndin Artanfe Eaherium Bromine Knpixt
19 20 21 22 23 24 5 28 i a8 - 20 a0 an 2 a3 4 a5 3
13 € 09 [ 83 ] 10 102 106, 108 112 115 118 122 128 127 m
Rb Sr Y 2r Nb Mo Te R Rh Pd Ag cd In Sn 2]) To I Xa
Fwtddha]s Slronfum Fridum Drnhan Miobium Medybos Ti i Aulaniy FRhxfarm Paladurn Siat Cadmhem o T Aol vy Toluriam Frnine Manon
27 ] a3 4 [3] 42 43 L) db 44 47 48 A & 3] ¥ [ %] 54
13 13Y 139 114 161 164 1BE 120 oz sz a7 o 204 o201 208
Cs] Ba La Hi Ta W Re Os Ir Pt Au Hg TL Pb BI Po At An
Gt Basken LanPuncs Halnhin Tonlheg Tumgelen Atwren [0 T 4 dfiom Pl L] Leraxy Trihan Lrad T Polanfum Azlatne Redexy
11 ) &7 +| 72 73 T4 716 Té ki 78 w 0] L 62 83 ") 88 &6
28 b id
Fr Ra Ac
Frangus Aadun Aslirbum
&7 88 &3 t
*58.7{ Lanthanoid senes 140 a1 w 150 4162, 167 156 162 165 %7 168 173 175
901} Ao sers Co | Pr| N | Pm | sm | B | Ga|To| Dy | Mo | B \Tm| Yo Ly
§8 s |& 8l 6 € e & o8 & @ & 70 n
a & ralalive glomic mass 253 298 s
Key | X | X=atomssymdal Th Pa v Np | Pu | “Am | Cm | Bk ct Bs | Fm | Md | No Lr
b beproton (aomigmumber | g0 [ """ [ 2™ |4 ™ g e il Pl Pl -+ ﬁmsé. o1 -

The volume of ane mole of any gas is 24 dm? at room temperature and pressire (LLp.).
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A o
g Lﬂl&%am mﬁn
B

o E—
e

° |E 1m
d B im
o [+ im

el | Densly gonerally Incronsas down the group m
Bl |280°C {Allow batweon 710 —850°C) 1m
Tha phyzical state Is Fuld end mafling peint I3
A | setow 38 °C and boiling polnt 1a above 35 G, Y for both comect
ty | Metals ix Group [am ganerally more rezetive dova im
the group
bl 284 2H0 5 2ALOH + H m
N | Exethermis ts areaction which relonsos heat/ 1
relenses enozgy to the pusmoundings
L4 H 4+ HO—~ O+ Hy im
ATy tefo € 18 totiovang
" - :«;dr:lghmhwdanslnr but rlckel has high 1m each
= sodium has low maling and beiling polni but nickel fzw)
has high mefling and boling painl
Anytwn {rom tha follow{ng
eodirm 18 more reactva than nkekel,
+ nickel has mora than eng exddatlen state, sedium
has one,
dn  |* rickel forms eolourod Inwks, sodl 1 m fos each palnt
compounds are whitey [

= godum reacta with cold water, nlcket dees net,
s nickel has calalytic propocles, codlum does nol




di

Usga In the mamfacturs of mangardna f hydrogenaton
of alkenes

div

Dffareni slzed nickol atoms are added 10 dlarupd the
arcler)y amangsment of copper atoma [1] Thus the
Iauere of coppor atome cannct slida past cne
angthar o saslly as betore addifion af nickel making
It lazs maBeabie 1]

im each
[2m)

H* +OH = H0

Tl 1 & Covalem SUbSIance malacula wila GInge
malecular gtaucturs [0.5] Thera is

n of attmction between molatas (0 5] Thus it
haat anengy |3 roquired to gvercome thesa wesk fofcss
of atiraction [0 5] Thies, €l haa a low malting and
bolling polnt.

On the other hand, NaCtls en lonlz compound with a

glant lenle stryctirs, [0.5) There s strona electiostatic
Qe i lll"—l'\i) L ERplL SR Ty L] k-

0 5] Thws high heat enamy Is required to overceme

thesa strong forces of attmeton {0.5] Thus, NeCthasa

high metting and bollng potnt.

jorea o

0.5m for pach polt
<]

Moitan eodium ehlotide does condoct alecirclty agit
has moblle lons la 61 a5 charga carrlera, [1) On tha
other hand, tha lons In selld sodium chiorlda ara held
In fixed positions thus are not moblle ko act as
charge canrers, [1]

1 m for each palnt
it

& 1im
bl |20em® oroo2dm® im
No of nrolas of NaOH =0 18 = 0.045
=0 00575 mal [1]
Comparing mole relio, S0/ NaOH = 172
bl paring 1 m fer gach point
No of molas of HeS0u = 1 /2 x 0 00676 191
=0 002376 mol [1)
concanimton = 0 002375+ Q02
« 0 1689 moVdm® [1) .
T e s S e
1)1 G 3l nwatar
Produca 1 mol of H* whareas 1 mole of H.S0. ;ﬂm for ach palnt
el produces 2 per mol of H'. [1] Thus for the same
concantration, the voluma recuired for sthanalz acld to Rejoct definltion of
neutralise sulphorc ackd Is trice as mach *strong’ and ‘waak’ ackd
el | Any pH value betwaen 3 end 8 @ Inclusive 1im




Sxiliur digxids from volcanls ectiivity f combustion of
fossil fuals[1] reacts wilh water In the atmosphare i

1 rvior each point

produce suifurous acld which io slowly axidiasd to | [2]

Enargy ebsorbed In bond breaking

aifl-l)+1(Ct-Cf

=4+151 4 242

- Minusg 1 for sach ol tha

333kittm) following

Ena-ruzy rlileased In band making 1o wrdis/Elgn {only for

= 2{:20B) {inal step)

=418k i) alkgw ECF In fingd slep
Enorgy change = + 393+ (-416)

=-23kd fim ¥

Tha maction ks excthesmic. The heal en 1m jor euch point
absotbod far bond breaking In 1 malo of lodine
and 1 mola of chioring]1] [ loss than the heat (@

energy relsased In the bond forming of 2 moles of
lodine monochloride |1]

the coppen{ll] kins are raplaced from the oxidation
of tha copper anoda [1]

foem sutturs ackd, [1)
Any o of tha following
+ corods buikdings
* |nitalaa skin
an » Irmitales eyas im
= jaaching of nutdents
s h I fifa
1 m for equation
A5 |a O™ (ag) + 36" — Ct (5) jwm&mmm
[2l
AOH=> ZHO + Oz + 48 {1]
b Oxygem gas [s produced Place a glowing spiint (1] 1 m for each polnt
near the elacirods, the glowing shookd relght / El
rekindte {1]
Chromium(EI) sulfate Ts added to replace the
chmmiim(In) Jons that ware used to plate swasl [1] 1 m for each polnl
o However, durdng copper plating using a copper anede, [ po




Concentralion of ethenoate =0 45 mol /dm”

No of moles of ethancate long = 0 45 x 200¢100
w0 D9 mol 1]
mass =0 00 « 59
=531¢ [1]

41
Na mark for missing unit

Average rate =0 160 17 + 300
= 5385 67 w 107 molidm® £'[1)

[{]]

Mo mesk; ter
missing/ncorect unk or
ncomest 5]

1 The concentratien of ethancate lona will
dpublefincrease [1]

2 as the ethanol Is oxidized by simospherlc
oxygen io form ethanolo ackd which will
dissoclata ko torm ethancate kens [1)

2]

Stesper Intlal gredient enly 1]

Q)

energy Correct Ea and AH—1m
y Carrest jepioy || MINus 1 mark for sach
et mcthemm ol tha following
E. comectreadamsand  (fe  Amow pointsin
produsts— tm ito
(-4 direclionidoubla
head arrow/amew
aHe 280 toa lerr or too shott.
. 1l exotharmio plot givan,
ECF kor Ea and AH, ard
reactanis and producta
progeess of mastion ©
CHyCOOCHs + OH™ = GHCOU™ + CgHOH
A CHCOOT:Hs + NaOH - CH/LCOONa + CG:HsDH | [1]
A CHACOOCHg + HO ¥ GH,COCH + CaHiOH
1 Thomsidl taclon decrassa st/ )
raaction & down candid
2 Asconcentratlonfumber of mola of sthyl o orark f wm
eothancata and hydmxida ions of rerctant totam m and SA,
parunit valume decreases [1), mnlp“;mnnds
3 frequoncy of effactive colision decreases. [1] [ o m?m,d

{any one)

1 Addtion polymerization 15 wheee there Is orly
one produrt brvlves unsatumted monamers
with carbon —carbon dauble bones
Condansation poymarizalion invalves
monomars with functional graup sich as
carboxy! group, hydcoxy! group and aminp
group

2 Addition pelymartzetion produces addilan
polymers which ara mado up of repeating unita
bonded legathsr by carbon 1o carhon single
covalent bond

Condengulon pelymerization produces

)

condsnsation palymees which are made up of




repealing units banded togethsr by aster ar
amlds linkages

3 Inv addition polymedzation, maonomars ane jolned
togather ta form an eddifon potymar without tha
remaval of emall molacules

o

‘dacoiowlsed Dot ramaing purple with Butenediol ack.

O]

dl

Gondensaton palymerzation monomers are o Im for corree! circle

Jelned togather ta form a condensation pelymear m for comect struckom

with tha removal of smal matecyles. a
{any Two
1 Buming of plastics releases polsonous gases.
2 :tuﬂtll'isl?: fartd poliutlon aa thay laks up epacain

an — (O ——CH—— CH =
3 ﬁmnmmw':nmm plastia bags far ] I (I:H TH I

f onlhem
4 Plastics may clog up riverz and dralna, which oft COOH COOH COOH COOH |I)

might bacomea breoding grounds for

mosnultoes

CH;* CH
I
", 8 Tha tin acts as a pratectiva layer and provents the
. 1 |a tran Tn steal frem rusting/coming Into contacts with m
With Butenediol 861, faddish OWD aqUEgus bromna 0 oygen and molsture tn the alr
I5 decolourised but ramalns reddish brown with m
ethane-1,2-dio! Thia bonding fo covatent [1)
b |Thisisbecause SnCls has a rofatvoty low bollng )

dil

With butenedicl ecld, bubbles of calourfass odouress
gas will be absarved but no vislbla change with
ethanae-1,2.dlo),

point. [1}

{1}

With ethane-1,2-dle|, purple ackdiflad KMnQ, ks

M

1m for comrect bonding

1m for &ll comect
valence electrons

———




o dedorion ol macky Tor wng
Y

The caldation &tate of Min in BIn0s UBCrsaeo fom +7
1o +2 In Mn*

o

SnCls = Sn + 2CL[1)

Tha mddation etatag of n bn SnCY has decrossad from
+410 0 n ' and Sn0l Ja reducod Chiodna b SACL
has ncrepzed from -1 to O n Gly and SnCL, [y
oxidissd [1] Thus tha renciion s o redox reaction,

3

o of molos Al MO, =0 G2 = ) 100
-2 w10 mal

To of moloa of GGty mSD 7261
=0 11404 Mot [1)
Compare molo ratio, Cia 7 SnC =211
Mo of et of setfir =2 x 0 11488 m
=0.22888 mo
Volume of chilofing gas prodiuced w 0 22008 x 24
= 6.52 d* R [1)

Wmm&fﬂ:m‘

Naﬂmdmr-ﬁfﬂtzﬂﬂ" im
= Bx 10°* mol
Na of males of GO In €39 =5 n 107 x 250/28
w0 05 mol (tm]
Ratative molecular mess of HyCy0c X0 m 8.3/0 05
= 126 [1m]

Vuhndx-g—ﬂo)!‘la

m

12-11304‘(&1}: 50047 {aq) + 16H"{ag) — 2Mn™{aq) +

m

*Studants need 1o refer 1o o) and draw the
represaniative ‘dot end cross’ diagram

1m for comec! bonding
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READ THESE INSTRUCTIONS FIRST

Write in soft pencll

Do not use staples, paper ¢lips, highlighlers, glue or camrectian fluld

Wﬂl?d y::’ur name, index numbaer and class on tha OTAS Answer Sheet In tha spaces
provide

There are forty questions on this paper Answer all questions For each quastion there ars
four passibla answers A, B, Cand D

Choose the one you consider comect and recard your cholce In soft pencil on the sepzrate
OTAS Answer Sheat.

Road the Instruclions on the Answer Shaet very carefully.

Each comrect answer will scora ona mark. A mark will pot be deducted for & wrong snswer,
Any rough warking should be dans In this bocklet

A copy of the Pencdlc Table is printed on page 156

Food dyes, 1 and 2 are known to conlain one or mare of three substances X, Y and
Z Two chromatograms are developed, ona used water as the solvent, and the other
used athanol The results are shawn in the diagram below

solvend front—s < solvant froni
» . - - . .
2 . - -
- L J
L] - L] L]
[ ] [ ]
L
& »
» [ ]
startlinveede| o hd tart n
A2 XYz T2XYZ| " °
Inwaler In ethanol

Which of the following stetement(s) is/are comrect?

1 There is a component in Sample 1 that is Inscluble Tn water but soluble In
ethano!

Il Tha component In Z s more soluble in water than In ethanol

il Substance Z Is likely to be pure

A lonly B Il only
C iand il only D [l and 1 caly

In & porous pot expariment, the porous pot was placed in a beaker of carbon dioxlde
The porous pot was Jolnad to a U tuba filled with mercury as shown

Which of the gases, | to IV when used te fill tha porous pot would causs jevel Alo
move up?

I chloring Usty
pornen
1] hydrogen pl
M ammonia
IV nitrogen abn memay
dewre
el A
Alonly B [and Iil enly

Cltand il only D i, i1l and IV only




3 -

Lead(II) sulfate |3 soluble In hot water, but not In cold water Lead(II) sulfate boils off
at 2670 °C while sodium sulfate bolls ot 1430°C

Which mathod Is most suitable for obteining a pure, dry sample of iead{Il) sulfate
from a hot sclution of lead{II) sulfale and sodium sulfata?

A Cool the mixture, filter and collect the residue
B Cool the mixture, fllter and evaporate ths filtrate.

C  Heat the mixture genlly and collact fhe substance which bolls off
D

ﬂH:::'the mixiure gently and coflect the substanos which is left in the bolling

‘A glant motacule Is mede up of a large amount of carbon, malnly Isotopes C and
1’2.(’:2n was found that the averaga relative alomlc mass of carbon In the meleculs Is
What is the ratio by mass of G to ¥C?

Ad 1 B 1.4

c3.4 D 3-1

Tha diagram balow show the electran arangement [n the outer shells of four
elements, laballed (1) to {1V}

QOO

Which two efements wil! form an fonlc compound with formula of the type Y27
Aland Il Bl and IV
Clland Dlland IV

Carbon monoxida [s an ak pollutant which Is includad in our PSI Index and Is
generated by Incomplete combustion of carbon contalning fuels,

Which Is the electrontc stnucture, showing the outernost electrons of carbon .

monoxida?

¢ oy
D :C:“ 0

10

Silicon carblde has a similar structura to diamond
Which one of the following are advantages of using a sliicon carblda ceramic
compound Instead of steal?

I Silleon carbide has a higher melling point.
] SNicon carblde 1s more resistant to oxddation
m Silwon carblde s less likely to deform under compression

A LI andlll B tand!lonly
C Ilandlll only D Honly

Aflams cauldren Is specially deslgned and created for every Qlymplc games Gne of
the materfols commonly used Is soda-lime glass as It can withstand hgh
temperatures of over 2000°C when tha cauldron Is It during each ppaning ceremony
The structura of soda-lime glass Is shown below

Soda-lime glass i prepared by melting calcium carbonate, sodium carbonate and
silican dicuda In a fumace

What bond{s) is/are present in soda-lime glass?

A covalent only B covalent and lonlc anly
C fantc and metallic only D metallic and covalent only

Chiorinegasisa SBV;I’B frritant ta the eyes and resplmtn_?' pyetem The maximum
safe toleration level of chiorine gas in airis 0 005 mg dm

How many malecules of chiorine gas ere present in 4 dm® of akr at this toleration
lovel? (Note 1g =1000 mg)

A 000s/6x10%® x 71

B 00051 x 8x109

C 0D05M00D x 1471 x 6x10°

D 0005M000 x71 x8x107

Amixture of 10 om? of oxygen and 56 om® of hydrogan Is sparked continuously
What is the maximum theoretlical decrease in velume at room temperature pressure?

A10cm® B 15 om®

k|
G-20om
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{n a pathology laboratary, & samplo of urina contalning B 120 g of urea, NH;CONH;
{Mr = 60} was treated with an excess of nitrous acld Tha urea reacted according lo
the follewing equation

NH;CONH; + 2HNOz > CO; + 2N; +3H,0

The gas produced was pass;d‘thmugh aguecus sodium hydroxlda and tha finat
volume measured
What was thls final volumse of gas left behind at room ternperature and pressure?

A96cm? B 144 cm® C 48 0 em® D 96 0 cm®

A cheap carbon monoxida detactor for a gas haater consists of a patch containing
palladium chioride crysials When carbon monoxide |s present, ihe erystals turn from
orange lo black as the followlng reaction takes place,

CO(g) + PdCh(s) + H0 () > CA{g) + Pd(s) + 2HCKaq)
Which is the element whose oxidation number decreases In this reacton?

A carbon B chlorlda
C hydrogen D palladium

Which of the fallowing Is an example of a redox reaction?

A N2;COj + 2HC! > 2NaCl + H;0 + CO,
B Mg +2HC! > MgCl + H,

C ZnCl, + 2NaOH 9 Zn{OH), + 2Nati

D Ca0 + §I0; YCaSi0;

In an acld — haso tiratlon, a 0 10 moldm® solution of a base |s added to 20 cm® of &
0.10 molfdm® solutlon of an acid
Tha pH valus of the solulion I= plotted agalnst the volume of base, V, added as
shown [n the dlagram.

(%)

1

n

*

. J
/

o W0 20 35 40 Vfem?

I‘-.'___...-—

Thils diagram could represent a titration betwsen

A CHCOOH {ag) and NHa{aq) B CH3COOH({aq) and KOH {aq)

15
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The table below refers to four metals and soma of their campounds

matal | action of dilute sulfuric | effect of hydrogen aclon of metal on a
acdld on matal an heated oxide sclution of the sulfate of J
G hydrogen svolved, reduced no reaclon |
H no reaction reduced no reaction
| hydrogen evolved na raactlon J formed
J hydragen evolved no roaction no reaction

Which one of tha following Is the order of tharmat stabiiity of thelr carbonate
towards heating?

more slable iowards heallng -> less stable lowsrds hoeling
A H G J

H
|
I

T

B J G
c J G
D H G

The equatlon shows the reaction between a halogen and aquecus bremide fons.
Xa + 2B~ (ag) — 2X " (aq) + Bra (ag)
Which of tha following ssts Is true for the above reaction?

ideniity of Xz colour change cbserved explanation
A chlarino reddish brown to colcuriass Xa is an axidising agent,
8 chlotine colourless to reddish brown Br~is oxidized.
c fodine brown to colourdess Xals reduced
D chiorine colourless to brown Br ~is a reducing agent.

Solld X has tha fallowing propsriias

| t1s sclubla [n water
It When warmag with sodium hydroxide solutlon, a gas la given off.
Il N glves off a gas when added o dilule sulfuric acid

Which of the following is X?

A ammanlum carbonate B sodium nitrala
C calcium chiotide D magnesium sulfate

Many proparties of an elament and its campounds can be predicted from the positlon
of the element In the Periodc Table What property could nat be predicted In this

way?

A the acldlc or baslc nature of s oxide
B tha formula of its oxide

C tha number of [sotopeos It has

L nw-{aq')?nd*i(ﬁiﬁaqi"—--———ﬁ'nerfaq'}mrd mH{egy

Ditsmetalhcormom
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Which of the following statements are true about the elements In Group | of the
Perlodlc Table?

1 They are reducing agents
2 The lonlc redius Increases down the group
3 Their reactwitles decreasn an descending down the group

A1, 2and3 B 1 and 2 only
C 2 and 3 anly O 1only

tn an experment 4 0 cro® of 1.0 mol/dm® of copper{li) sultate salution are mixed with
8.0 amn®of 1 0 molidm® potassium carbonate solution

What does tha reaction vesse! now contain?

A agrean precipitate and a biue sofution

B a colourtess solulton only

C a while precipltate and a colourless solubon
D a grean precipitale and a colaurlesa solufion

Approximately 40% of all iron and steel iz produced by recycling
Which slatements are comrect reasons for recycling lron?

1. Iron, when obtainoed by a recyciing process produces less caroon dioxide
than the blast furmnaca process

2. Soap steel contains a higher percentage of Iron than lronore

3. Scrap metal, f not recycled, would cause environmental problems due to
disposal by landfil

A1,2and3 B 1and 2 only
G 1 and 3 only D 2 and 3 only

Which reaction is not a step In the produciion of iron from hasmatite {n the blast
fumaca?

A Carbon burning In air to produce carbon dioxide

B Carbon reacting with carbon dioxide to prodtce cerbon monoxide

€ 1ron (M) oxide reacting with carbon meonexide o form lron

D Iron reacting with mestona to produce slag

23

24

The reaction In the Haber process Is represented as
Na(g) + 3Hz (g} =2NH;(g) - AH= —92kJ

Which of the following statements about the Haber procass Is Incorrect?

A é-ﬂcd ;f heat Is given off when 2 mal of ammonla are formed
B Iron catalyst has the same cifect on both forward and backward raaction
C The pracess Is carrled out at a high pressure of 250 atmospheres

D When 2 mol of Nz and 8 mal of H; are used, 4 me! of NHy are collected

In the converslon of compound P Into compound R, Tt was found that the reaction
proceaded by way of compound Q. The following graph shows Lhe energy profile
diagram for the reactions.

What can be deduced from the dizgram?

step1°P20Q
step2 Q->R

R

>
>

Progress of reaction

A Both steps are endothermc

B Tha ovetall reaction to convert P to R 15 exothermic

C Step 2 Involves braaking 6f stronger bonds than step 1 because Qs at higher
energy level,

D Step 1is harder to {ake place than step 2 becavuse more snergy s needed for
bond breaking

8



Cliute hydrochloric acld reacts with an aqueous solution of sodium
thilosulfate, Nais:0s,
according to the chemical equation balow - --

Ma:520s0aq) + 2HCHaqQ)-> 2NaCt (ag)+ H200 4 S(8) + 50:09)

10 0 cm®portions of 2 00 mol/dm? dilute hydrochloric acld wers added to
four separate

conlcal flasks. Each flask contalns 90 0 cm?sodlum thlosultate solution which
was prepared by dliution with different volumes oFf water as shown In the
table.

conical flask sodium thiosulfate solution volume ol watar
Initial concantrations mavdm® | volumefem? added/om’
W 100 B0 0 (T3
X 150 600 300
Y 250 300 600
z 300 200 700

In which one of the above conleal flasks would the reaction proceed at the
fastest rate?

AW B X
cY Dz

10

26 Tharestltofan exparimenl involving the decomposittion of 20 0 em? of hydrogen
pecoxida of 1.5 molfdm® Is representad by graph X below

Tota1 voluma

N 4 em’veﬂ m: /

Time/ m!n

Which one of the following produces graph Y?

volume of hydrogen peroxida concanlration of hydrogen peroxide
used {cm®) used (molfdm?)
A 160 15
B 50 25
[H 200 a75
D 7.5 20

27  Toreduce almasphenc pollution, the foliowing waste gases from a ceal buming
power statlon are passed through wel powdered calclum carbonate

How many waste gases will not be removed by the wat powdened calclum

carbonate?
carbon menoxide carbon dioxide
nitragen menoxide tilrogen dloxide
sulfur dioxide phosphorus(V) oxlde
A1 B2 c3 D4

28  Inthe past, CFC (chiorofluorocarkon eg CFsCH.Cf) compounds wera used as aerosol
propeilants
Which element in the compound can causa g depletion of ozene?
A carben B fluorine C chlorine D hydrogen
29 Element X Is exdracted by the efecirolysis of a mollen compound of elements X and
Y The electrode reactlons ere shown below

cathode * X2 + 2a- > X




kY|
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anode 2Y¥ > Ya+de
Which of the fallowing could ba the compound?

A aluminium oxide
C magnesium oxide

B calcium chlorlde
- 0 potassium chlorlde

Three elecirolytic cells are set up with inerl electrodes
The electrolyles used are listed below

cell 1 concentrated aqueous rubidium chlorlde

cell 2 dilute nliric ackd

call 3 melten zing bromide
In which of thess cell{s) Isfare gases fonmed at both electrodes?
A 2only B 3only

C 1 and 2 only D 1 and 3 only

In the electrolysis of moltan aluminium oxide, 4 moles of afuminium lons (AF‘) were
discharged al the cathode

Which one of the following would be discharged by the same amount of efectrlcity?

A 4 maoles copper (1) Tons (Cu®) In the electrolysts of aguacus cepper (I} sulfate
B & moles of lsad fons (Pb™) In the electrolysis of molten (ead (1) bromide

C 6 moles of sllver fons {Ag*} in the electrolysis of aqueocts silver nitrate

D 12 moles of zine lons (Zn*") In the electrolysls of molen zine sulfate

Faur metals tin, X, i and z were connected in pairs and the voliages were recorded

Bt Budcy
Moty dechoily— Slatd siarireela

The resuits obtained are shown in the tabla below

35

12 - -
tin ¥ 110
x tin 080
4 tin 250

What ks the order of reactivity the four metafs with the mostreactive first? ==

A xlin,y 2 B ytinxz
C ozinpyx D zxiny

‘The compound CgHyg I8 3 member of a hydrocarbon hamologous series
Which of the following can be the first possitle member of this serlas?

A CHy B CH,
C CiHy D CH,

Metal X reacts rapldly with hydrochlorle acld 1 can be used for the sacrficial
prolection of underwater pipas

Metal ¥ does not corroda easlly It can be used for jewellery
Metal Z reacts rapldiy with water to farm hydragen
Which melhod of extraction of the matals from their ores is most Tikely lo be used?

electrolysis of molten ore heating with carbon
A Xand ¥ Z
B Xamd £ Y
c Y XandZ
D Z Xand ¥

Which ester contalna five carbon atems in one moleculs of the ester?
A butyl propanoate
B ethyl ethanoate

G elhyl propanoate

: nnga:;_rp_fgunlna!___i,_pmm:mlnﬂ_ I Violtage (V.. |
. ]
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D propy! methanoate

The diagram shows the structural formula of chlaromaleic acid

HO Ot OH
I | |
CulC—Cm=CH-C=0

Which of the following statements 15 [ncarroct?
Chleramalelc acld

A will turn acldified potassium dichremate (V1) from orange fo green
B decolourses aqueous bromine rapldly

C can undergo addition polymerisation

D wall react wath zlne carbonate to produce a gas

Which statement about frachional distillation of petroleum s correct?

A At eachlevel In ihe column, only ane compound s coflacted
B Tha higher up the column, the greater tho temperature
G The molecules collected at the bottom of the column are tha most flammeble

D The melecules reaching the top of the column have the smallest relative melecular
mass

a3

39

14 -

The formutae of four covalent molecules are shown

1 CCy

2 H:D

3 C;H:OH

4 CH,COOH~ - -

In which paw of molecules does oxygen atom form at leasi one double bond in both
melecules?

Atand?2 B1and4
C2end3l D3end4
The diagram below shows how pura tlianium can be used to catalyse the reduction of

unsalurated oils to saturated fats Squalane Is naturally ccouning unsaturated ol
present in sharks

eatursted fat | -
030H62 ~— E l E I E “f— sQualene
tanhim gauczes hydrogen

A 0100 mol samplo of squalene reactad wilh 14 4 dm® of hydrogen at room
temnperature and pressure to form a saturated hydrocarban CagHe

What Is the molecular formula of squalens?

A CyHsq B CyHsz

€ CxoHe D CxoHso
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2 - -
Section A

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

Al Table 1 1 shows information about six substances

Table 1.1
substances state at room pH in water
temperature

A gas 1

B gas 4

C gas 11

D gas No reaction

E liquid 7

F solid 14

G solid MNo reaction

Use the letters A, B, €, D, E, F and G to answer the following questions.

(a) Which ‘sdb“sténce, whose solution when ad'd”eq_ :to_ }he solld -G, produc_gs_ an

effervescence?
A A AR R L P O N A -
................................. iy
(b) Which substance, whose solution, when added to aluminum nitrate S;Jlutioﬁ
produces a precipitate soluble in excess?
............................................................................. t
{c) Which substance can be found in fizzy drinks?
.......................... 1
(d) Which two substances when reacted together produced a fertilizer that is used
in the agriculture industry?
................................................. [l
{e} Which substance is formed when there is incomplete combus'_{ion of fuel?
1]

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

Need a home tutor? Visit smiletutor.sg
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Rack salt (NaCl) is an ionic compound that occurs naturally as white crystals.
[t is extracted from the mineral form halite or evaporation of seawater.

The flowchart outlines the steps used to determine the percentage of sodium
chloride present in a sample of rock salt of mass 2.5 g.

Step1l

Step 2

Step 3

rock salt weighed

dissolved and
filtered

filtrate — 3 | residue discarded

additlon of
AgNOs(aq) /HNO;
and filtered

filtrate discarded
precipitate E—

rinsed, dried and
weighed

dried precipitate

{a) Give the ionic equation for the formation of the precipitaie formed in Step 2.

------- LTI LR T TR TR LR L T

(b) Explain what pre

results.

................................................... e [LLITT

cautions must be taken in steps 2 and 3 fo ensure accuracy of

Y

---------------------------------------

-----------------------------

385
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4 ...

{¢) Atthe end of the experiment the mass of the precipitate was found to be
5.74 g. Calculate the percentage of sodium chloride in the rock salt sample.

i3]

{d) Suggest another test to show that the rock salt 1s impure.

[2]

A3  Astudent perforrned three experiments using the metals lron, manganese and
chromium.
In the first experiment he added the metals separately |nto dilute sulfunc acid.
In the second experiment he heated the'nietals in air and in the [ast experiment
he put sirips of the metals in metal salt solutions. -«

Table 3.1 below shows the resuits of the first two experiments.

Table 31 '
metal reaction with sulfuric acid reaction with air
fron metal dissolves slowly burns in air to form dark
with effervescence, a brown iran (Ill) oxide
pale green solution is
formed
manganese metal dissolves quickly burns in air with an intense

with effervescence, a pale | white light forming a red
pink solution, manganese { solid, manganese(l}lIl)

() sulfate, 1s formed oxide, Mna0,
chromium metal dissolves readily burns In air to form green
with effervescence, a chromium(ll!) oxide, Cry04

violet solution, chromium
((Il) sulfate, is formed

Need a home tutor? Visit smiletutar, sg
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(a) From the information above, siate two properties of iron, manganese and
chromium that show them to be transition metals.

2]
(b) Write a balanced equation for the reaclion of manganese with dilute sulfuric
acid
[1]
(c) Figure 3.1 below shows strips of manganese and chromium in iron(ll) sulfate
and manganese(ll) sulfate solubions.
experiment | experiment {| experiment It
manganese chromium chromium
fron(ll} suifate iron(ll) sulfate manganese(ll)
solution solution sulfate solution
Fig 3.1
State the observations you would expect in Table 3 2 below.
Tahle 3.2
experiment | experiment |l experiment 11|
3]

~ Need a home tutor? Visit smiletulor.sg



398

6 1 - - -
(d) Decomposition temperature of a substance is the temperature at which the

substance chemically decomposed. Carbonate of iron, manganese and
chromium decompose to give the metal oxide and carbon dioxide.

MCQ; —_— MO + CO;

(i) Explain which of the three carbonates has a higher decomposition -
temperature?

(2

{ii) When 2 3 g of a metal carbonate is decomposed completely by heating,
480 cm® of carbon dioxide Is produced at room temperature and pressure.
Calculate the refative formula mass of the metal carbonate and hence
identify the metal,

[31

Neaad.a- ham
A T

a-tiitor2 \icit comilatiitar o~
LI\ A YA~ o TITOTIIO TULTUT VIVITUOTTTITOTUCOUT -\Ju



7 - -
A4 Figure 4.1 represents the electrolysis of aqueous silver nitrate using
graphite electrodes,
i
11
\I graphite graphi
] ]
silver nitrate solution
Fig 4.1

(a) (i) What would you observe at each electrode and write the ionic half equation
for the reaction that occurred af each electrode

electrode X
observation® ........... GO R, . iaeeirrereir e rr e ae

[Leda e =Ta 1 F=1 4T o S 2]

glectrode Y
ODSEIVALION.  oeeeecereeires ot e e aerem e e

oNiC eqUAtION: . cviiier s e ee sesar aeessserens 21

(it) Explain what happened fo the electrolyte after some time.

[2]
(b} Rust and comrosion are costing the industry billions of dollars a year. In fact,
rust has almost become part of our everyday life - with many industries
resigned to accepting rust as being inevitable and costly.
(i) Write the ionic half equation when iron rust.
(1

Need a home tutor? Visit smiletutor.sa
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(i) Figure 4.2 illustrates one method of protecting an underground steel pipe.

—— | (+) power source ()~ ground surface
grap‘hite steel pipe
anode .

Fig42

1. Indicate on the diagram the flow of electrons.
2. Explain how this method works.

[

1

{iif) Suggest an alternative way the underground pipe ¢an be prot-ecte'c‘l
With the help of lonic half equation, explain your answer.

[2]

Need a home tutor? Visit smiletutor.sg
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Fossil fuels are a major source of energy. To generate electricity, heat produced by
the burning of liquefied petraleum gas (LPG) is used to convert water to steam which
then drives a turbine that generates electnaity. LPG contains mainly propane. The
equation for the combustion of propane 1s shown below.,

CsHg(g) + §0,(@) —> 3CO(g) + 4H,0(g) AH =-2220 kJimol

{a} Draw an energy profile diagram for the combustion of propane.
Your diagram should show and label
« reactants and products, )
« the acfivation energy for the reaction,
= the enthalpy change of the reaction.

A
Energy

> [2]
. Progress of reaction

(b "'Sketch on the energy profile diagram you have drawn in (a) for the burning of
liquid propane. (1]

(c) A propane -~ oxygen fuel cell uses oxygen and propane fo produce electricity.
The followings are the two half equations for the reactions.
Equation 1: CaHy(g) + BH,0 () —> 3C0,g) + 20H'(aq) + 20e°

Equation 2: 50,{g) + 20H*(aq) + 208" —> 10 H,0()
(i) Which reaction takes place at the anode and which at the cathode?
anode: ..iccieeverrreninen

(ELTL TR T T Y [1]
" (i) What is the overall éqliation for the propane — oxygen fusl Gai? ™

(1l

401
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(iii) Suggest with reasons which is a more efficient way of producing electricity,
propane — oxygen fuel cell or the burning of LPG to drive the turbine in the
generator

- - my . .----- [1]

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

{d) Lwuefied petroleum gas (LPG) and paraffin (kerosene) are used as househoid
fuel. Paraffin 1s safer than LPG. Suggest a reason why.

i1

A6 (a) Group IV elements show a trend from non-metallic to metallic behaviour with
increasing atomic number. This is shown by the acid base properties of carbon
dioxide, silicon dioxide and lead(ll) oxide.

group IV formula of oxide | acidic / basic/ amphoteric
elements

c Co,

Si. ; Si0;

Pb PhO

(i) Complete the table by filling in the empty boxes. [1]

(i) Support your answer with equations where possible to explain the acidic,
basic or amphoteric behaviour of CO,, Si0; and PhO,

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

. M
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(b) PbO and PbO, differ strikingly in their properties. Both oxides react with acid
as given in the equations below.

equation 1: PO + 2HCI —» PbCl, + 2H,O
equation2: PbO, + 4HCI —» PbCL + ClL, + 2H0

What is the role of lead oxide in each of the reacuon wuh hydrochloric acid?
Explain your answer.

PbO:;

(1]

PbQ,:

EET— 2l

e T T A, - — [ S,

Need-aherme-tttorVisit-smiletulor.sg
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Section B

Answer three questions from this section.
The last question is in the form of an either/or and only one of the alternatives should be
attempted.

- -

B7 (a) The ionization energy of an atom describes the minimum amount of energy
required o remove an electron (to infinity) from an atom.
The data below shows a plot of ionisation energy against the number of the
electron removed for sodium,

»
Logw
lonisation L
energy

M oW AT O
»
L]
[ ]

g%t gnd g gt gh g th gth gth qgh g9t
Number of electron removed

Fig 7.1

Use the information above to explain the trend in ionisation energy for sodium

with reference to its electronic structure.

3]
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(b} Table 7.1 shows the first tonization energy (energy required to remove the first
electron from the atom) of elements in Penod 3.

Table 7.1
element Na Mg Al S P S Cl Ar

ﬁrst any - T -
jonisation
energy/kJ | 496 | 738 577 | 786 1060 |[1000 |1256 | 1520
/mol

formula of
the hydride | NaH | MgH, | AlH; H:S HCl /
of the /

element

(i} Complete the table by filling in the formulae of the hydrides. 1

(if) Explain why there is a great difference in the first ionization energy of
sodium and argon.

[2]

(iii) Draw a 'dot and cross’ diagram to show the bonding in sodium hydnde. i2]

You need to show all the electroris.
{iv} Suggest one similarity and one difference in physical property between

sodium hydride and hydrogen chloride.
SIMIAMLY. et ettt erres cos seres oraresesneeseoreeees
dIffErEnCe; .ot e, reernrree e aeareianeaies [2]
G R = = s —Neet o tontetutor?visitsmitetetorse
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B8 A student carried out an expériment to investigate the relationship between the mass
of zinc used in a reaction and the volume hydrogen gas liberated.
In the experiment he added pieces of zinc to 80 em?® of hydrochloric acid and
recorded the volume of the gas collected. Table 3.1 shows the student’s results.

Table 3.1
. mass of zinc /g volume of hydrogen | _ .
collected / cm®
0.1 33
02 66
03 99
0.4 132
0.5 165
0.6 198
0.7 225
08 225

The reaction of zinc and hydrochloric acid 1s
Zn + 2HCI —= ZnCly, + Hs

(a) (i) Calculate the volume of hydrogen liberated when 0.5 g of Zinc was used.

{2}
{ii} Using information from Table 3.1 suggest why the answer in a (i) is
different from the one obtained in the experiment.
e eomeere ettt Rt kAR RRERRS RS A e RRRS 1]
(b) Suggest why the volume of the hydrogen collected is different for 0.1 g to 06g
of zinc but remains the same for 0.7 gand 0.8 g.
(2]

Need-a-home-tutor2- \sit cmi!atutnr_eg
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{(c) Using information from the Table 3.1 calculate the concentration of the acid
used in this experiment.

(3]
(d) The experiment was repeated using hydrochloric acid which was warmed to
60°C. Using the collision theary explain why a shorter time was observed to
collect the hydrogen gas.
(21

407
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B9 (a) Ethanol can be manufactured by two processes. The flowcharts oufline the
sequence of steps for producing ethanol

- _ « Process 1 _ . - Process2

petroleum glucase

Stepl

fractional fermentation
distillation

petroleum
fractions

l step 2

ethene

l step 3

ethanaol

ethanol

(i) Name the process in step 2

1
(ii) State the conditions for step 3.
)]
(iii) Briefly explain which process 1 or 2 is sustainable in the production of
ethanal in the industry
1l
(iv) Suggest two reasons to show that Process 2 is more environmentally
friendly than Process 1.
Neeca-trmretmor?-VYisitsmitet 2] r.sqo
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{b) (i) Ethyl ethanoate, a sweet smelling compound, has many uses It can be
used i perfumes or as flavouring.
Outline with the help of condensed or full structural formula equations, how a
sampie of ethyl ethancate can be prepared inthe [aboratory You can anly
use ethanol asthe starting material. Other inorganic reagents where
appropnate can be used in the preparation. - .-

4]

(i) Draw the full structural formula of an isomer of ethyl ethanoate which
belongs to the same homologous series,

1]
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B9 Today, a significant number of personal care products such as scrubs and
toothpastes are known to contain thousands of minuscule balls of plastic called
microplastics, or more specifically, microbeads. Over the years, microbeads have

' replaced traditional, alternatives such as ground nut shells, and salt crystals.

The microbeads used in personal care products are almast always smaller than

+ 1 mm, the width of a pencil tip. They are mainly made of polyethene {PE), but can
be also be made of polypropene (PP), polyethylene terephthalate {PET),
polymethyl methacrylate (PMMA) and aylon.

; Microbeads are washed down the drain after use and flow through sewer systems
. around the warld before making their way into rivers and canals and uitimately,

' straight into the seas and oceans. Now, fish have a gut full of them. Researchers

- around the world have detected them in marine mussels and shore crabs. Their
“synthetic molecules bind to chemicals to become “a pathway for pollutants to enter
: the food chain”.

{a) Draw the full structural formula of polypropene shawing

Foar -2 L - i

two repeat units.

P P .

'{b) Polyethylene terephthalate (PET) is made from two monomers, terephthalic
acid and ethane-1,2-diol (HO CH,CH,OH).
The structural formula of terephthalic acid is:

Draw the repeat unit of PET,

(1]

[1j

A P2 hamoe-tutar2\icit crailatiitnr o~
< T =TS retut o

o O O
A TTOTTTCTOtTO
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(d)

19 R

Methyl methacrylate (MMA) I1s an organic compound with the formula
CHz=C{CH3)COQCH; This colourless liquid, (MMA), is the methyt ester of
methacrylic acid.

MMA is a monomer produced on a large scale for the production of polymethyl
methacrylate (PMMA).

(1) Draw the full structural formufa of methacrylic acld. 1]

(i) Draw the structure of polymethyl methacrylate (PMMA) showing two repeat
unifs,

[
(iii) The common name for polymethyl methacrylate {PNMA) is parspex and
has the appearance of glass. it is used in aeroplane windows.
Suggest one advantage of perspex over the use of glass.
[
(f) Microbeads are cheap. Give one reason why they might become expensive In
the future,
{1
{ti) Suggest a reason why the traditional use of ground nut shells is better than
the use of micrabeads.
(1]

41
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(e) Polypropene can be disposed of by combustion.

(i) Using its empirical formula construct an equaton for the complete
combustion of polypropene.

(]

(i) Calculate the volume of carbon dioxide produced when 1 tonne of
polypropene is burned

(2]

QO@OENDOOQ
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2015 Preliminary 2 Chermlstry
. Marking Scheme

Al

(a)

AorB

{b)

F

{c)

B - - -

{d)

A/BendC

{e)

D

==

Retative Formula masa = 23

(a)

Ag'ag} + Clfaq) —> AgCl(s)

(b)

in stap 2 there musl be excess of sliver nfirate sofution and nitric acid lo
ensuré all chiorlda lons are pracipitated

In step 3 the precipitale must ba dried and we!ghed a number of thma unti]
a constant welght Is oblalned Lo ensure all water has evaporated from
sgilver chiorlde

«©

574

1435
= D04

Massof NaCl =004x 585
= 234g

234
% of NaCl = —x100
of Na 25

a 838

1]

Moles of AgCI

[1

(1

)

)]

Carry oul chromatogrephy on the rock sample [f thera s one spotitls
pure More than ons spot it Is tmpure

Or Check the meaiting point of the rock sampla 1f it mells at a fixed
temperature It I3 pure If it melts over a range of temperature It la Impure

[

(3

They form coloured compounds
They have variable exldalion stales

)|
(1

(D)

Mn + H;504 —> MnSOy + H;

U]

©

Experiment | Experimant Il
pala green pale green
solution tums pale solution lums
mnk violet
agrey depositls | agreydepositis
formed formead

Experment Il|

no reacton

Rl

{d

(i) MnC O, has the highast decomposition tempearature
Mn Is tha most reactiva matal among the three metals, its compounds are
the mast stable and nead more energy to decomposa

[l

(%
480
Molosof CO, = ——
05 €02 = a0

=002

M

002 m
=115
Relatlve atomic mass of M =65 i
Tha metal Is manganese . .
{a) | {i} CElectrodaX. effarvescence [
40H (8q) —> 2HO() + Ofg) + de [y
Elaciroda Y. a sivery gray deposit (1
AgHaq) + e —> Agls) f
(Il AgNO, sclutlon slowly turns Into acldic HNO, solution as CH" lens are | [1]
belng discharged from the solutlen leaving behind H* lons. [1
(O30 Fo —> Fa” + 38 it
{ii) 1 The electrons from the power source (-} travels to the steel pipe [t
2. Excass elactrons on the steef pipe prevents tha oxidation of lron [1
{1} Attached a block of Mg ta the steel plpe [1
Mg belng more resctve than lron will corroda Instead of iron
Mg —> Mg* + 2e (11
(a}
A —
[
activatior]en
CaHa(g) + 504
S | CaH) 450
o
aH =-2320 kJfmot 4H,0 + 3C0; 2
Progress of reaction M
Correct diagram with !abelling [2] (b) Correct position of lquid propane
Y]
{c) | (B Anode Egquatoni . -
Cathode Eguatlon 2 il
i} CiHalg) + 50:2(g) —> 3CO:{(g) + 4H;0(g) )]
{iii) Fuef cel Is a more etficlent way Using the generator a lot of heatls
lost to the surroundings when fusl Is burnt to generate steam lo twrn the [
turbine
(dy | Paralfin s safer to use as it Is a liquid and has a higher belling pointandis | (1]
not as flammable as LPG
(@) [()CO: - acldie, S10; - acidie, PbO - amphoteric M

™




(i} CO; Is ackdic dissolves In water to form HoCO,
510; s acldic. it reacts with CaO {a base) to form a salt,calclum silicatls
S0 + CaD —> CaSiOy
PbC 15 amphotere [t reacts with acld to form a sall and water
FbO + 2HCI —» PbCl; + H 0
PbO reacts with NaOH lo from a salt, sodium plumbate, apd waler

1]
1

() The zinc samples ara impure

[l

(b)

In the experiments when 0 1 gto 0 6 g of zinc wereused , zneis the
limiting reagsnt.
In excess of 0 7 g of zing, HCI Is the limiting reagent

)|
(1

0

Equation1 PbO s acting as abase
It reacts with acid to form salt and water

Equation2 Fb0, iz an oxidising agent.
PbO., oxidises CI in HCI to Cl; There [s an Increasa in
oxidatlon state od chlorine frem -1 t0 0

)|
)]

BY

(a)

The first ion!sation energy is removing ena electron from tha third ghe!l
which Is furthest away from the nucleus hence lowest energy requlred.
Thers Is only a slight Increase from the 2 to 5™ {onlsation energy as this
invalves the removal of 8 electrons from Lhe szma second shell

10* and 11" lonisation energy are the highest as It Involves removal from
the first shell closas! ta the nudeus.

(0)

(i) First lorusation energy of Na and Ar both Involves removal of one
electron from the third shell

However the comlelely-fillad shell of Ar has extra stabflity It 1s more
difflcult lo remave electron from this stable configuration and henca the
fonlzallon energy 1s vary high

Formula of the
hydride of the SiHy | PHa —
element

If all correct (1]

(1

(i)

sodlum hydrde

(2

{iv) Similarity NaH and HCl aee both selubla In water
Diifersnce NaH has high meiting palnt and baling peint.
HCI has low melting and bading point

M
1]

B&

(a)

B Molesof D5golzing = 93

= (007652
=0 007692

=0 007692 x 24000
=184 6 em®

Moles of H,
Voluma of H;

(1l

{1

© Molesof Hy_ = 225
== " 24000 []
= QG09375
Molas of HGl = 0 QDO16T x 2 1]
= DOME75
Concentration of HCI = % x DO1875 “l
= O 375 molidm?®
(d) | Ata higher temperatura the particles galn energy and move faster (1]
There are mare parlicles that possess the minlmum activation energy 1M
hence increase in effectiva collisions, increase In rata of reactlon
Eithar | (2} | {1} cracking 1l
B9 {l heat, 60 atmospheric pressuro and phosphoric (V) adld Mm
{IN) Process 2 [s more viable as the source of glucose which comes from
plants [s renewable whereas pefrcleum In Process 1 !s non-renewable 1
{lv) Prozess 1 Involves processes that require energy and al the same
time produce a lot of waste products like CO; 1]
In Pracess 2 the carbon foolprint Is zero as the CO: produced during
formentation I3 absorbed by plants during photosynthesls (1
(b | (i) Ethano! Is oxidized to ethancle acld using acidified KzCryOy or KMy | T1]
and heat
CHCH,.OH + 0. —> CH, COOH + Hz0 ]
Ethanel is then haated wath ethnolc acid in the presence of concentrated [1]
H,S0, to produce ethyl elhanoate
CHCOOH + CHyCH,OH —> GH,GOOCH,GH, + H0 [1]
[{1)} H O HH
| 1
H-C~-0-C-C-C-H 1]
| 11
H H H
Or
H HH (o]
[ | 1]
H=C=C=C=0=-C=H
I 1 1
H HH
DR | (g}
B9 CHs H CH; H
] 1 | 1 (11
-Ce—=C—=GC—C—
I | i i
H




{b)

i / No-cHp-CHz—0~ |1V
€ W
o
1}
C-0-H
H | (1
c=c-6fL
R
H
0]
H  COOCHM, H  COOCH
l | | | (1
—c—¢  J
& | | i |
H CH  H CH

(i) Perspex does not break as easily as glass / Parspex when shattered
does not Injure as serdously as glass

=171 x 10;&111'
o2
OR 2CHy, + 90; —> 600, + 6H.O
1tonne CyHy = :}2- x10° moles

=0 023800 x 10°
Moles of CO; = 0023809 x 16°x3
Volume of CO, = 007142 x 10° x 24 dm’
=171 x10°dm?

— _ 1]
(G} { () Tha raw materla! of microbeads [s crude oll and in fulure, oil Will be very
expensive as it Is running low 1
{il) Ground nut shells occur naturally hence it Is biodegradable and
environmenial friendty. 1
(e}
{n 2CH, + 30, —>» 200, + 2H,0 )l
m ttonnaCH; = % x10° moles
Moles of CO, = 007142 x 10° m
Volume of CO; =007142 x 10° x 24 dm® o)






