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1 A boltla of solid magnesiim oxide has been contaminated with sodiur chlonde crystals

How can a pure sample of magnesium oxide be ohtained from this mcxlure?

A Add acd to the mixture, fitter then evaporale the filtrate
B Add acd to the mixure, filter then collect the residue

G Add water to the mixture, Mliter then evapcrate the filtrate
D Add water to the mixture, Riter then collect the residue

- - L

2 Solid ammonlum chlonde decamposes en heating according to the following equation

NH(CI (8) -» NHy {g) + HC! {g)

@—d&mp red hmus 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

3 Which ion has the least number of occupled shells?

A Ca B N
c u D Cr

4 Which particles are responsible for conduchng eleciricity in melals and for conducting

electricily in molten foalc compounds?

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

XY, c/%\o n &=
Witlch of the following Is tha correct model for a molecule of the compound formed between
Y and Z?

TR e h

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

Substance Electrical Property
w Conducts electricity only in aquaous state
X Conducts electncity when molten and n solid stale
. ¥ Conducts electncity when molfen and n aqueous stale
z Does not conduct electncity unidsr any conditions

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 0y B NO
[+ co D S0.

10

11

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 malas of H; and one mele of O,

g 0w

Cna mola of steam

20 cen”™ of oxygen feacts with 20 oi® of carbon monosxide to form carbon dioxide  What s
the volume of the gases remaming 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

Need a home tutor? Visit us at www.championtutor.com




13 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

14  The man reasan farmers do not add caloiura 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

15 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
sodium 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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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 hydrochlerlc acid water sodium hydroxide
A dissolves insoluble dissolves
B dissolves insoluble Insoluble
c insoluble dissalves nselubla
D nsoluble insgluble dissoives

In an acoident al a factory, some hydrochlonic acid was spilf on the floor

Which substance, when added 1n excess would neutralise the acid without leaving
an alkaline 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 Iran(ll) sulfale

c Copper(ll) sulfate b 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 » Lowaest 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 electrolyte The table below shows the vollage and the posilive 7
terminat of each electrochenucal cell

Elettrochemical 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 reducing 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

Need a home tutor? Visit us at www.championtutor.com
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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 - - - .
- 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,

o Need-a-home tutar? Visit us at wwywy,championtutor.com
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32 Which pischart represents the Ogmposman of a galvanised steel roof? 35  Hydrogen gas 15 used in the produchon of marganne The word equation for the produchon

. of marganne is shown below
A carbon 8 carbon vine vegetable olls + hydrogen gas — marganne
Which of the following options correcily ists the nature of vegetable oils, the type of reaction
V V’ occurring and the calalyst used?
Nature of vegetable ol Type of reaction Catalyst used
- - - - JA saturaled compound substifution reaction ron
c D B unsalurated compound addilon reaction nickel
carbon zine
carbon c saturated compound addillon reaction iron
D unsalurated compound substitution reaction nickel

V [

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 lhrough bromine water?

-

¥ I‘* "Ei’ra*
r -;:H:"Ja-,:’.

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

Need a home tutor? Visit us at www.championtutor.com
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oiv2f |R2f_eef sed e} | i, R3g |rokal
38  Wiich of the following statements s comect? i ) o -] - by - 5 a "gg | gg
5 4 B [F-3, ['% it Pl
A Complete combustion of poly{chloroethene) produces carbon dioxide and m;at:r "0::’ g o éa P aég g Eg o 5 o 8
B Inthe polymensabon of 100 g of ehioroethene, 100 g ofpoly{chlafoelhe'r;a) s;anga N o o E Hwd g‘xi Iﬁ gg ' g_g §E£ 13 5
C  Inthe polymerisation of chiorosthene to form poly{chloroathene}, thera is no = Je o o o iy 3 5
in the density idiv. - “ N E 2 B Ed .
D Both poly(chlorosthene) and chiaroethena decalourise aqueous bromine rapidiy ) ] > zzgh B ig; Hag_ «‘"Eg ia ésl
tT = | - §lo, 2of |12
) - ol lvof [2nf s} [25s_ a3 2] | 83,
39 The following monomer endergoes Sondensation polymensation to produce a po > gJ E.‘! 2 o a o 5 p
H=0 “ zof In2f p8q 25§ e i P P
2 ]: T g C8gFTEg 2 ! L
Thvea epestunis e pohmer e shouh below g ast 23] [red Igfgs i
—oLJ}o{J o E g” i 8 g
o o
What by-product is formed each time a monomer is added fo the polymer? l:: £3 G,lg -?.’Es 5 232 53 5 ' ggn 5
£ = g
8  Water £ gm§ R gﬁ]ﬁl'ﬁ g
A Chlonne o chionde 5 | S M EE ? 3
€ Hydrogen D Hydrog e 8 :
][ pad, Bed, =i 881, %4, E
40 Ketvaris a new product which Is a polyatnide (aramid) lis siructure is ; | ==f oo tE% |12 2
¢ it 3| | =t ner 52) B8], o 28
- o . - - c
_é-c l’t !I-l n “'-.,.-. 2 I I?iﬁg 32 Sgaig g
-] ] g B 3
£ i 1 T
’ Which two molecules could be condensed to form Kelvar? = o vlgﬁ Bgl.::g Eg S r . , E1 . E
By
A v T 600H a>d foof_[zef 28§ _ej
N TSNy B0 WORGHE ) s> eed. sef, o g
4 ] 2 5
B i nd HOBGE it oed o, B, 11 &
, 55050 Tela,  B11 2
¢ N e 311‘35'@‘ H e‘sé 8>3 Esgm 'ng'gg F %g E
- v O -¢ - ONAE 5 & <=8  35: g
D a4l BNes-¢ O GONA a - 3}, oo], baj | o3 i fif 3
[ - a G
: ol o b T Lrghy = -
- hzgﬁazg:nxgslsﬁga _aia Es?ﬁ F 2
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use
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 1 B
o z
- 2 S0 ; B |
m “d
o 60 :
g " ;
= P o
30
S
Time (minutes)
a  Explain why this compound i1s 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}
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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 e’ of 2 molidm® 100 cm® of 2 mol/dm®
dilute hydrochloric dilute sulfuric acid ethancic 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 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}
ii Explain the differences in the rates of reaction in the three reactions. {3)
[Total : 7]
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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 : 10]

Need.a home tutor? Visit us at www.championtutor.com
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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 transfer. 2]

[Total : 7]
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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 results of his experiments.

For
Examiners
use

experiment | time/mins current/ A | mass of copper deposited/ g
A 10 10 0.21
B 10 20 040
C 10 30 ’ _ 0.58
D ) 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 |
10 &
0.8 H
05 {
0.4
02
& -5 Zr——ri——d G -6

o N ? Visi S .
Anglo Chinese School idependent PreimExim 2016 YA€ S eed a home tutor? Visit us at W\Aﬁﬁp'emgl@pmtor CQ[:[I i
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b  Describe the relationship between the mass of the copper deposited and current as
shown by your graph in {a). M1
¢ 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 camed 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 rhinutes. [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]

AngloChunese Bchool fIndependent) Prefim Exam 2015 Y4 Epress Need a home tutor? Visit us at ji{?\‘!.ll‘vl]cm}!m‘piontutor.com
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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
"
Dimethyl ether 2 H—(I:—O—?—H =230
H H
-7 == - II[ I? II-I - -
Ethylmethyl ether 3 H—?—?—O—L}.‘.«-—H 7.0
- H H H
SOE
Diethyl ether 4 H—(I.‘.—(l.‘.-{}—(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 molécular formiula of the ether molecule that contains 5 carbon atoms.

11

¢ 1 Define isomers 1]

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 us at www.championtutor.com
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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 ecm®, 1.00 mol/dm®
2 0.50 g 50 e, 2.00 mol/dm®

The results obtained are shown on the foliowing 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]

- - -{Turn over
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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 cross-linking monomer has two carbon-carbon double
bonds that enables it to do so. - -

H
I

H -
- o= - M. 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!

. . urn over
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a [s the monomer acrylamide saturated or unsaturated? Explain with reference to its

structure

-2 -

b Using the structural formula of the monomer given,

two repeat units.

if - draw the structure of a segmentotthe eross-linked polymer. Your answer should

I draw the structure of the linear polyacrylamide. Your answer must show at least

2

mnclude four acrylamide monomers and one cross-linking monomer, An outline

of the required segment 1s shown below.

2

Repeat unit of
cross-inking monomer

Repeat from acrylamide

¢ Suggest which polymer, linear or cross-linked would rmore likely be

() afluid and
{ii) a solid.

Hence, suggest which is used to manufatture contact lenses and which is used as filler

in aesthetic facial surgery?

121

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

melecules.

Calculate the number 6f moles and the mass of iodine molecules required for complete

addibion reaction.

(relative molecular mass of the cross-linking monomer = 154) . [3]

[Total : 11]
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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 ki
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 , | Still 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.) 2]

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 industrially 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. [2]
- [Total : 10]
Anglo-Chinese Schocl {Independent) Prefim Exam 2015 Y4 Express ~ {Turn over
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ACS{Indepondent) Year 4 Express
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e 2NO (g} +2 CO (g} — Nz (g} + 2 CO2 {g)

f Nitrogen dioxide aa it Is en ggidic oxide and could
and reacts with ralwater 1o form acid reln  Nitrogen monoxida Is a
poutra) oxide,

Ad & | lon{ll hydroxide

Al Melti nd boiling point of tha compaund are 55°C and 80°C  _ .- »
a wom:’m gpsvlc‘I mp;nd ﬂmmgomm o P and i Feo* (aq)+3 OM (ag) — Fg(OH), (s) -
100°C respectvely b To a gampla of solubon X, add diute nipg acld followad by amueous siver -
o Pont A Pord s plrate A winte precmitate will be formed If chioride fon Is present
O c lmn(n)bm|osesane|ectrmtofunntron(||2|ons.mlslsmdam
Chionno gas gains electrons to farm chioride long, this 1s reduction

O .
AS B Maas of i
Q_ ot cogper
c nt b

‘The compound has a gimple molecular struetyre whers the discrele
tglgeules are held together by weak mtermolecular fojces  These forces
are eagdy overcoma,

A2 a MgCO; (5) + 2 CHyCOOH (aq) — [CH;COB):Mg (aq) + H;0 () + CO; (g)

Volurne of gas from beaker Q ¢ qu.fa1la200an:
Volumea of pas from beaker R . Erual to 200cm

=~

¢ | BeakerR, beaker P, boaker Q b Mass of copper deposited Is directly proportional to tha cuwent applied
i Ethanoic acld Is a weak acld and It [s only partially disseclated io give a o 05089
s it ve
are

dDuuhehydrodma.H ,dm;burhad Is a dhasie acld d Anode Impurecopper,  Cathode, a small plece of pure copper
mnpmduusmﬁamnwmnﬁxmmsmmﬂh @ § Negelveecletirode Ag'(ag)+s' — Ag(e) -
dRute hydrochioric acid which Is Posltive electrode  Ag (s) "‘“G‘Kq)&{e'

A} nm N of miol of NO = 824 = D 28 mal I No of mole of siver = 2 71108 = 0 025 me!
Ernargy grven out = 0 25/2X181 =226 kJ No of mole of copper = 0 81/84 = 0 0127 myl

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 silver jons Y tons
» Progress of peaction A a ‘They hava the same general formula, C gm0
‘The consecutive mambers Increases by a ~CHz group of atoms

'] Endothemnic. . b CsHuO

me&mmﬂwbeﬂmmgzm1mhdm¥n’°ﬁ$ﬂ1 "

mole pf pxygen gas 1s greater than the energy glven ot ¢ 1 Isomers ore molacules that have the same molectdar formula

bonds In 2 moles of nittogen moncuiide gas . formudan but different

L Need a home tutor? Visit s at www.championtutor.com
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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 e

N

EITHER
BY a

OR
BY a

il

Fhuid I mona likely 1o be he Linear polymer
Sokd Is more Mkely to be the Cross-inked polyrmer
Fer is linear polymer and contact lenses are crossinked polymer

No of mole of monomer = 77/154 =0 5 mo!
No af mola of fodine = 2X0 5 = 1 mole
Mass of lodine = 4X0 5X12T7 =254 g

Sulphur dioxde 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 randomp

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 tampsraturs

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 structurae 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 dioxdea -

2015 Seed Prefimimry Examiostion Chemisiy poper2 0742
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11. A concentrated aqueous soluton of copper(ll) chlonde Is efectrolysed using mert elsctrodes  What Is

16 Four oxides are added separately to aquaous sodium hydroxide
the product at the negative electrode? _

1 aluminium oxde
g chiorine 2 carbon dioxlde
copper 3 copper{ll) oxide
C  hydrogen 4 magnasium oxlde
D oxygen
Which oxides react with aqueous sodlum hydroxida?
12 The energy profila for the forward direction of a reversible reaction is shown A 1land2onky
- . J - -~ - -« B 1,3 and 4 only - -
b C  2only
D
acfivation energy 3 and 4 only
ehergy 17 Which Is most likely use of sulfurlc acld?
A @sableach
B inthe manufacture of ammonta
C  inthe manufacture of fertilisers
- D Intha manufacture of batiery acld
prograss of reaction
Which row comectly shows both the sign of the activabion enerfly and {hé type of the enthalpy change 18 Which property Is common to calcium, polassium and sodium?

for the reversa reachan?

A Thairatoms all have one electron in the outermost shall
1ah of activatio B Thelriens all have elght electrons in their outermost shell
s energy " | enthalpy change C  Theions have are aftracted to the positive electroda
D  They are afl deposited at the anode when their moften chloride Is electrolysed
A negalive endothemic
B negatve axothermic 19 Which two statements indicate that metal M may have a proton number between 21 and 307
c positive sndothermic 1 It conducts electrioty
2 It does not react with water
b positve excthemic 3 It{orms fwo basic oxides with formulae MO and Mz20s
4 It farms two coloured sulfates
13 Which Is an anlon that s present In the solution formed when an excess of dilute hydrochloric acid is
added to talclum carbonate? A t1and2 B 1and4
R C 2and3 o 3and 4
A ca? B o ¢ co* O H
14. Which foni equabon describes a redox reaction? 20 Which substanca, in the given physical state, is found at the bettom of the blast fumace?
A Agllaq)+C(aq) — AgCls) substance physical state
B zHYag)+COs*(aq) — GCOAg)+H00)
C H'(ag) +CHA{ay) — Hz(zJ(I) A | calclum carbonate solld
+ QU — *faq) + Cu
D Znls) (aq) — Zn"{aq) + Culs) B | catclum siicste quid
15, Carbon bnd sillcon are hoth In Group IV of the Periodic Tabls .
Which statement s correct for both carbon diokids and sillcon tloxide? c carbon Hquid
They are acldic oxdes ! b fron solid
They &ra readily soluble In waler.

They contain ionlc bonds
Thay have glant molecular structures. -

ju e Rl g

P | L e H- + H s
Nr:cu aATTUTT IC_IUI.UI ? ‘V’ISIL usS dl WVVVV.Li IATTTPTUTTIUtUT. COTIT
2015 See 4 Brelmivary Examination Chewlomy paper2 50712 X
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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 Impunity 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

2013 Soc 4 Prelunlnary Exami Chemittry paper 2 SQTMV2

6

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

+ -

- -

slivery metal

molteh lead{Il) bromide

!

heat

What happans during thls electrolysis?

oOm>

Atoms change to lons

lons change to atoms,
Covalent bonds ane broken
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?

oQmx

calcium carbonate and sodium sulfate .
celcium chioride and emmonium sulfate

calcium hydroxde and barlum sulfate

calchum nitrate and lead(ll) sulfate

Need a home tutor?_Visit us at www.championtutor.com
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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
The preporflon of nltragen by mole in CO{NH2)Is

Which words comactly completa gaps 1 and 27

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

1 2
| A.| equalto equal lo
] B hgher than equal to
c higher than higher than
D lower than lower than

that in NHdNCa
that In NHaNO3

used?
acid base saft
A Insoluble insoluble Insoluble
B soluble Insolubla 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 detalls are those of X7

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

A It reduces tha need to collect the scrap (ron
B It reduces the amount of waste taken to landfill sites
C  ltreduces the amount of noltution at the site of the are extraction
D K saves natural resources
32 A student performs two reactlons,

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
resuits plotted graphically Which set of graphs I corract?

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

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 E fou Checslsry prpar 2 S0TM2
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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
- - - ~| € | paraffiy (kerosenae) for makifig roads
decolourises has a pH a cr:}:ﬁtfy}zua‘ad D | peliro! (gasolens) “aircraft fuel
afqueous bromine of less than 7 to form an ester
A XandY W, 5 and Y W, X,YendZ 37 Which sta
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

Need_a home tutor? Visit us at www.championtutor.com
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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

Hl.ﬁ_v.l.H
H!]a._u.l.%
e L
|
HI].JUIC
Hlﬁ_ullH
Hllnﬂ.l%
e nt e D
|
H.I.,—Tlc
|
Hrl.n_ulH
Hlln_ulIH
HnlAM._IH
H:..,.n_vulH
H.]lnﬂ.llH
S

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

Need a home tutor? Visit us at www.championtutor.com

[strypaper 2 5072

don CT

2015 Stc4 Prelitof



12
1. The diagram shows part of the Periodic Table. Only some of the elements are shown.
H
CIN|O
Na | Mg Al | Si| 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 chloride of type XCl,, whose aqueous solution forms a white
precipitate with aqueous sodium hydroxide but insoluble in excess of NaOH.
............. (1]
(b) (i) 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‘;‘onﬁt-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]

31
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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 resuils 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.

2015 Set 4 Prehminary Examnation Chemistry papek &8 32nome tutor? Visit us at www.championtutor.com



33

14

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.
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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.

2 4Preh Examina i - - _ ’
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- -average rate of reaction .. . - mol/ dm®/ s ]

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

11' 'K | ;'EI'E
¥ Eﬁ 5‘ % ‘I%l )
MR N OH B
H—€ m—gajé-g &gi H
i - !‘ EE e i!lgﬁ ‘M
H H ﬂiltl H B H
Triglycefide-Saturatet

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,

! Elemeant ! Percentans s |

o Chemic ‘horr ? Visi at www.championtutor.com
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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
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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

37
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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) Use the information in the table to deduce the order of reactivity of the metals silver, copper, R,
§,T,U

most reactive

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

feast reactive 1]

{b)  State two metals from the table that will produce the highest voltage when used in the
electrochemical celi as shown in the diagram.

Anode ttessarsrrssenerevesaeearatssanas and Cathode..... .ocvrriescconrmssin smnssversssssrmsssssssnes i

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

AIUITHTIIUITY e e ooeieees wevaemsmecancssne oseeetssssenssasesssstasmtastassssssssbnen iarevetspuesntastbpassassansasandsaananssesanessas

{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.

{d)  Draw the cross and dot diagram of ammonium fluctide in the space helow.
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[2]
{a) {i) Explain why attaching iron with magnesium prevents iren from rusting.

mmamsassas rrssasan P T P

Adnsssae e

et D i R T R [1]

(ii) If copper is attached to iron, will iIron rust slower, or faster or no difference?
Explain your answer.

2]
{b)  Otherthan cost, stale one benefit of recycling of iron.
(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®.

It requires 24.0 cm® of acid to neutralise the metal hydroxide.

) Need a home tutor? Visit us at www.championtutor.com
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(a) Calculate the number of moles of acid in 24.0 cm” of the acid.

SRR ;11| =TT i §

[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.
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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 @ condensaticn polymer, draw the manomer of this polymer.

[1]

SECTION B {30 marks)

i ? Visi . i or.com
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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

{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.

aeitarecenmrasesihone caseessemsarsinseants S — [1]

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

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

............ XeF3 # .voeeere. H2O D L Xe # ,..XeO3 +_.7.0; + .. .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 |}
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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,

(1

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

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

{2
12.  Ammonia is manufactured by the Haber process
=S
(8)  State what does the symbol == means
- {1]
The table below shows how the percentage yield of ammonia varies with both temperature and
pressure,
pressure % yield at % yield 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 35 N 18
300 88 - 69 40 24

b)Y () Using the information above, describe how, the percentage yield of ammonia
changes with termperature and pressure.

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

fEETASANAARAREEERSTTEEs Aas4S ARSSdvrEvEEEETEESsEEmsasas Ea &

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

.................................
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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 to 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 reaction.

() Adding calcium hydroxide tegether with ammonum 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.

e ——————— oo ceomensmnssanenene 1]
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EITHER

13.  The alkanes are a homologous series of hydrocarbons.

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

H H
" C H \ .
S e -
LS 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 formula.

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 |
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2015 Sec 4 Preliminary Examination Chemistry paper 2 50732



46

27

(iv)  Molecule C behaves just like an unsaturated hydrocarbon. Draw the display diagram of
the product formed when excess bromine is completely reacted with molecule C.

{1

v) Draw a energy profile diagram for the reaction between molecule A and chlorine. Label
the activation energy, enthalpy change and also label the axes.

»
[ T

- {2)

{b)  One mole of undecane, C11H24, is cracked to form a mixture containing ¢ne mole of ethene,
one mole of propene and one mole of another substance.

State the formula of the other substance.

....................................................... w1

{¢)  Butanoic acid, CsH,COOH, reacts with sodium to form a salt and a gas.
State the name and formiula of the salt.

-------------
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{d) 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

2015 Sec 4 Prelimnary Examination Chemistry papN€€fB7HOMeE tutor? Visit us at www.championtutor.com



48

29

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 s s iiscssacsetissse aess sisasss arsesesma sessss sesssTITSESEsETEL-TSMesemesiiissesarissiissrss (2]
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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

Conditions

END

> \ici .
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