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1 A bottle of solid magnesium oxide has been contaminated with sodium chlonide crystals
How can a pure sample of magnesium oxide be obtamned from this modure? -
A Add acid to the mndture, filter then evaporate the filtrate
B Add acid to the mixture, filter then collect the residue
C  Add water to the mixture, fitter then evaporate the filtrate
D Add water to the mixture, filter then collect the residue

2 Solid ammonium chlonde decomposes on heating according to the following equation
NHCZ (s) —» NHa (@) + HCI (g)

ga—damp red htmus paper
porous plug

solid ammonium chionde

heat
Which change would occur to the damp red Iitmus papear in the experiment above?

A ltremains red

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

D It tums blue and then tums red

3 Which lon has the least number of occupled shells?

A Co*™ B N-
[ Lt D cr

4 Which particles are responsible for conducting electricity in metals and for conducting
electricity in molten fonle compounds?

Metals Molten lonic compounds
A electrons electrons
B electrons positive ions and negative fons
[ positive ions electrons
b positive 1ons and electrons posiive 10ns and negative 1ons -
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The models and formulae for some molecules are shown below

x &=

- A

Which of the following is the correct model for a molecule of the compound formed between
Y and Z?

Ko LI o e

A B c D

6 The electrical properties of four substances W, X, ¥ and Z are shown below

Substance Electrical Property
W Conducts electricity only in aqueous state
X Conducts electricity when molten and n sold state
Y Conducts electncity when rnollén and n aqueous state
z Does not conduct electnclty under any conditions

What could these four substances be?

w X Y Zz
A CaClp HCt P Pb
B HCf Pb CaCl, P
[ R CaCl, HCt CaCh,
b Pb P Pb HCr

s
T Which solid does not coritain covalent bonds?

A ol
B  Graphite
C  lce
D  Silicon dioxide

+

8 Which substance contains the grealest number of molecules in 1 g7

A
c

0z B NOz
co D 80,
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4

9 Which one of the following has a mass equat to the mass of one mole of H.07
A One molecule of water
B 24 dm®ofwater
C  Two moles of H; and one mole of O,
D  One mole of steam

10 20 cm™of oxygen reacts with 20 om® of carbon monoxide to form carbon dioxide  What is
the volume of the gases remaining at the end of the reaction? All volume are measured at

roem temperature and pressure -
Oxygen/cm® | Carbon monoxide/cm?® Carbon dioxide / cm®
A 10 v} 20
B 10 10 20
c 0 ] 20
D 0 0 40

()| Two aqueous solutions X and Y are mixed together Which of the following pairs would not

glve a white precipitate?

X Y
A Lead(ll) nitrate Sodium sulfate
B Zinc nitrate . Sedlum carbonate
C Silver nitrate Scdium chlonde
D Magnesium nitrate Sodwm sulfate

12 Which one of the options below shows the best methods used to prepare the following

salts?
Adding excess
Titration Preclpitation carbonate reactants with
acid
A potassium ethanoate silver chlonde zinc sulfate
B ammonium mitrate barlum sulfate sodum chlonde
c barum carbonate calcium sulfate magnesium chlonde
D copper{ll) sulfate : ammonium chloride Iron{l}) nitrate
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13 Part of the Periodic Table is shown below
The letters are not the symbols of the elements

r

- = ==

Which statement about the elements 1s correct?

A Vis more reactive than X

B X has a lower melting point than V,
C  Ylsinthe same Group as X

D  Zis more reactive than W

14 The main reason farmers do not add calewm hydroxide and ammonum nitrate fertlizer to
the soif at the same time 1s because
A the soil would become too alkaline
B the soil would become too acldic
€ calcium hydroxide pre\:r'ents the absorption of fertilizer
D  the fertilizer would lose nitrogen in the form of ammenia gas

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

Lead(ll) Add nitne acld
carbonate

h 4

Lead(li) nitrate

Ag;i& agueous
sodium sulfate

Lead(ll) sulfate

Which of the following 1s not a step In the preparation of Jead(ll) sulfate from lead(ll)
carbonate shown in the diagram?

.

A Add lead(ll) carbonate until no more gas Js produced
B Filter off unreacted lead(ll} carbopate

C  Evaporate the fillrale untd lead{ll) nitrate crystaliises
D  Collect lead(ll) sulfate by fitiration
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16

17

18

19

20

Germanium(lV) oxide is an amphotenc oxide Which substance A, B, C or D in the
following table could be germanium(lV) oxide?

reaction with reaction with reaction with
diluta hydrochloric acld water sodium hydroxide
A dissclves insoluble dissolves
B dissolves insoluble insoluble
c insoluble dlssolves insoluble
D insoluble Insoluble dissolves

In an accident at a factory, some hydrochlonc acid was spilt on the floor

Which substance, when added m excess would neutralise the acid without leaving
an alkaline solution?

A Calcium carbonate B Sodium hydroxide

c Aqueous ammonia D Magnesium chloride

Which of the following salts gives only a low yield when it 1s made by reacting a metal oxide
with dilute sulfunc acid? -

A Calcium suifate B Iron(ll} sulfate

Cc Copper{ll) sulfate D Zinc sulfate

The following sequence shows the steps In the conversion of calcium phosphate,
Cay{POy)z, to phosphorus acid, HyPO,

CayPOs)z —» Py = PsOs = HiPO;
The respective oxidation numbers of phosphorus in the above sequence are

A 45 0, 43, +3
B 45 0, +5, 45
C 42 +4, +4, #
D 41, +4, 43, +1

Sulfur dicxade reacts with aqueous bromine according to the following equation
§0,(g) + Br{aq) + 2H,0(l) —» H2504(aq) + 2HBr(aq)
Which element has been oxidised?

A bromine B oxygen
c hydrogen D sulfur

Anpla-Chinesa Schoal (Indepanden() Prefminary Exam 2015 Y4 Express. [Tum Over



21

23

24

Stanless stee! 1s an alloy made up of iron with other elements such as nickel and
chromium The diagram below represents the particles in a certain grade of stainless steel,

Nickel
Iron

Chromlum

Which of the following shows the composition (of the number of particles) of the stanless
steel as shown n the diagram?

Iron (%) Nickel (%) Chromium (%)
A 68 18 14
8 72 20 8
c 78 12 10
D 80 18 5

When gas Z 1s passed over heated copper(ll) oxide, the products are copper and steam
only Whatis gas 27

A Ammonia B Hydrogen

c Carbon monoxide D Methane

Copper{ll) carbonate, calcium carbonate and zinc carbonate decompose when heated The
temperature at which decomposition takes place depends upon the position of the metal in
the reactily series

What is the correct order for their decomposition?

Highest temperature > Lowest temperature
A Copper(ll) carbonate Zinc carbonate Calcium carbonate
B Calcium carbonate 2Zinc carbonate Coppenr(ll) carbonate
c Calcium carbonate Copper(ll) carbonate Zinc carbonate
D Zin carbonate Calclum carbonate Copper(ll) carbonate

What 1s the effect of a calalyst on the activation energy and enthalpy change of a reaction?

Activatlon energy | Enthalpy change
A Decreases Decreases
B No change Dacreases
c Decreases No change
D Decreases Increases

Angle-Chinesa School {Independant) Preliminary Exam 2015 Y4 Express [Tum Over



25 A student set up three different electrochemical cells each containing two of the metals, W,
Y and Z, immersed in an electrolyte The table below shows the voltage and the positive ~
termina! of each electrochemical cell

Elettrochemlcal Cell Metals Used Voltage /V | Positive Terminal
1 ZandY +160 Y
2 WandyY +110 w
- 3 = WandZ +270 we=- °

Which is the order of decreasing reducing power of the metals W, Y and Z?

A Y>W>Z B Y>Z>W
c Z>¥>W D W>2z2>Y

26 In the Haber process, the synthests of ammania from hydrogen and nitrogen is a reversible
reaction The energy profile of the reacton with or without a catalyst is shown below

4

................... Sh

E,

Energy

E,

Nz (g) + 2 Hz (g}

2 NHs (g)

Iy

Progress of reaction

Which of the following statements is cotrect when describing the energy changes involved
in the reaction?

I

A The forward catalysed reaction i1s endothermic

B (Ey— EJ) s the enthalpy change of the forward reaction

C  Earsthe activation energy for the backward catalysed reachon
D E:zisthe enthalpy change of the backward catalysed reaction

T
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27 The reaction between marble chips and 200 cm® of 0 2 molidm® hydrochlonc acid (in
excess} was studied by collecting the carbon dioxide gas released in a burette The .
resulis are shown in the graph below

Total volume of
carbon dioxide

(cm®)
v [N S ETER ST prdara & -
- - ¥ -
1 _ :
¢
- H
o
"y " g
> 1
!
1 2z 3 4 5 & 7
Time {min}

How would the result change Iif the expenment is repeated by using same mass of marble
chips and 200 cm® of 0 4 mol/dm® hydrochlonc acid?

MaxIimum volume of CO; collected

Time at which the maximum volume is

{cm’} first reached (min)
A .V More than 5 minutes
B v Less than § minutes
c 2V More than 5 minutes
D | 2v Less than § minutes

28  Which of the following electrolyfes will incregse in pH when electrolysed using platinum
electrodes?

A

B
c
D

Aguecus copper(ll) sulfate
Concentrated sodium chloride solution
Aqueous calcium nitrate solution
Dulute nitric acd
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29 Astudent electrolysed a solution using carbon electrodes Two gases were collected as

shown . .-
electrolyte
electrolyte
DC power supply
Which electrolyte was used?
A Dulute sulfunc acid B Concentrated hydrochlonc acid
c Copper(ll) sulfate D Concentrated potassium lodide

30 AG0cm’sample of airis frapped in a gas syringe The air s slowly passed over heated
zine in a tube until there is no further change in the volume of air

]

What is the final volume of air in the gas syringe?

A 40em’ B 60 cm®
C 48cm? D 72cm’

21 Which of following reactions does not occur in a blast fumace in the extraction of won?

A CaC+C0O;— CaCO,

B Ca0 + SiO; — CaSl0,

¢ CO;+C—2C0

D  Fey0,+3C0 — 2Fa+ 3C0;
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32 Which pie-chart represents the composition of a galvanised steel roof?

A carbon B carbon
zine
C carbon o zine
carbon

V [

33 Useful fractions are obtamned by the fractonal distilation of petroleurn. Which fraction is

b: matched by its use?
fraction use
A bitumen - for making roads
B lubricating ails aircraft fuel
i [+ paraffin (kerosene) fuel in cars
g, D | petrol [gasclene) for making waxes and polishes

34  Which of the following Is a product formed when ethene is passed through bromine water?

Anglo-Chinase Schoot (Independont} Preliminary Exdm 2015 Y4 Expréss - [Turn Over



a5 Hydrogen gas 15 used In the production of marganne The word equation for the producnon
of marganne Is shown below

vegetable oils + hydrogen gas — marganne

Which of the following options correctly lists the nature of vegetable olls, the type of reaction
occurring and the catalyst used?

Nature of vegetable oil Type of reaction Catalyst used
- JA saturated compound substitution reaction Iron -
B unsaturated compound addition reaction nickel
c saturated compound additlon reaction ron
D unsaturated compound substitution reaction nickel
36 A compound X has all of the following properties
« ltis a hiquid at rcom temperature and atmospheric pressure
s [t dissolves In waler.
» {tdecolourises acidified pofassium manganate(Vil)
What could X be?
A ethane B ethanoic acid
c ethanol D ethene
37 Study the reachon scheme below
1 n it
CyHzn — C:Hy —— C:HsOH «—— CgHy20s
What are reactions I, I and [1i? -
Reagtion ] Reaction I Reaction Il
A | Fractional distilation Addition reaction Estenfication
B Cracking Additien reaction Fermentation
c Fractional distiltation | Substitution reaction Additron reaction
D Cracking Addition reaction Oxidation
Anglo-Chingesa Sahool (independant) Preliminary Exam 2015 Y4 Express [Turn Over
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39

40

13

Which of the following statements s comect?

A Complete combustion of poly(chloroethene) preduces carben dioxide and water only
B Inthe polymensation of 100 g of chloresthene, 100 g of poly{chloroethens) Is formed

C  Inthe polymerisation of chicrosthene to form poly{chloroathene}, there Is no change
in the density

D  Both poly{chlorcethene) and chloroethene decolourise agueous bromine rapidly.

The following monomer undergoes &endensatlon polymensation to preduce a polymer

H—o—{"} of
Threa repeat units of this polymer are shown below
—o—{1}o-{"F+o{1

What by-product is formed each time a monomer is added o the polymer?

A Chlonne B Water
c Hydrogen D Hydrogen chlonde

Kelvar is a new pmduc’t whichisa pdlyamlde (aramud) lis structure is

_€1I _@_ _}._. .

p™

Which fwo molecules could be condensed to form Kelvar?

» SN INHy B BOOTHE y-6IoH

E o o060 -0 and HOUDZ Syt
HEON e wed RoH

D NOG T SmoN g oG- S-GORAe
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For
2 Exanmner’s
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._ |
120 1
;C)" :
- @ 90 - B
a i P
5
o 60 -
g .
a (1 A
30
Time {minutes)
a  Explain why this compound 1s not water. ' o Ié]
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>'<p|ain in terms of its
structure why the melting point and boiling point are below 120°C., [3]
[Total : 7]
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use

A2 Equal masses of magnesium carbonate were added into three beakers P, Qand R as
shown below R

Beaker P Beaker Q Beaker R

100 cm® of 2 moldm® 100 cm® of 2 mol/dm® 100 cm?® of 2 mol/dm®
dilute hydrochloric ditute sulfuric acid ethaneic 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
ethanolc acid, CH;COOH. {1

b 200 cm® of gas was collected from beaker P when it is connected to a gas syringe.
Would the gas collected from each of the other 2 beakers be more than, equal to,
or less than 200 cm?® whén they are connected to gas syringes? 121

Volume of gas from beaker Q

i

ii. Volume of gas from beaker R

H

.
4 I
]

~af
(1)

Arrange the rates of reaction in ascending order for the reactions in beakers P,
Qand R. {11

Explain the differences in the rates of reaction in the three reactions.’ {3]

= =

[Total : 7]

"
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A3

In the combustion engine, nitrogen and oxygen reacts to form nitrogen monoxide as
shown in the equation below:

=

N2(9) +O,(g)—~2NO(g) AH=+181kJ

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

Complete the energy profile diagram below and label E:Iearly the products,
activatton energy and the enthalpy change. 2]

F;

Energy

N2 (g) + Oz (g)

b
-

Progress of reaction

Explain in terms of bond breaking and bond forming whether the reachon is
exothermic or endothermic. o 2]

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

Nitrogen monoxide can be removed in the catalytic converters installed in cars.
Wirite an equation for the reaction of nitrogen monoxide and carben monoxide in the
catalytic converters [1

In addition to nitrogen monoxide, nitrogen dioxide 1s also produced in the

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

- [Total : 10]

For
Examiner's
use
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A4

in an experiment, chlorine gas was bubbled into aqueous iron(li) sulfate solution to form
solution X This Is followed by adding aqueous sodium hydroxide and a reddish brown.
precipitate Y is produced

The reactions are summarized in the reaction scheme below.

a

FeS0, (aq) Ch (g) > Solution X
l NaOH (aq)
) . ']-%eddish-brown
pptY i
i  Name the precipitate Y. {1
ii  Wnte the ionic equation with state symbols for the precipitation of Y. 121

Solution X 1s thought to contain chloride ions. Describe the qualitative analysis test
to show chlorde 1on is present. 2]

.

The reaction between iron(ll) sulfate and chlorine is a redox reaction. Explain this [
in terms of electron transfer. 2]

#

[Total : 7]

r
AR Y

13

For
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use
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AS

sulfate as shown 1n the diagram below,

copper electrode

He used the same concentration of aqueous copper(li) sulfate each time, but changed
the current that passed through the solution. He consistently performed each electrolysis

for 10 minutes.

The student weighed the negative electrode before and after each experiment and

worked out the mass of copper deposited.

The table shows the results of his experiments.

A student carried out a series of electrolysis experiments using aqueous copper(!l}

ammeter to measure current

copper electrode

aqueous copper({ll) sulfate

For
Exammners
use

-——-

experiment | time/mins current/ A | mass of copper deposited/ g
A 10 10 0.21
B 10 2.0 040
c 10 3.0 D.58
b 10 4.0 081
E 10 6.0 1.22
a  Plot a graph of mass of copper deposited against current M
Mass of copper Hiiiiftisusnmnss LS
deposited /g Btgeiiedieenibisels : ‘
12 BHmedmiie L
1 0 1 H5 ! ﬁ:-‘” :2& :’A— :
1" 110 -E = . 1 iE it J‘—
0.8 Hids = Rtk SShEein
it : it
06 S e
0.4 HEESHE = S H s HH :
02 S b
[a] - la'\ nﬁ= nf: Jq‘n - r_.nl”ﬁ’ > CUﬂ'enth
d 1. =N L. oS WA A
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e

Describe the relationship between the mass of the copper deposited and current as
shown by your graph in (a). ul|

The student carried out another 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 experiment” {1

With reference to the abéve electrolysis, suggest the modifications made to the
copper electrodes in the industnal purification of impure copper. {11

The student carned out another electrolysis experiment using aqueous stlver 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 reaction that occurs at the
negative and positive electrodes respectively. 12]

ii Calculate the humber of moles of copper and the number of males of silver that

were formed when a current of 4.0 A was used for 10 minutes. [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 Explana'uon to accounl for the
difference. 2]

[Total : 10]

For
Examiner's
use
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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—(l:—l-l -23.0
H H
- Y :
Ethylmethyl ether 3 H—Cl:—(lr—o—(l}—H 7.0
= H H H
Ly
Diethyl ether 4 H—CI:—(I:—-O—{.;;—(]:—H 344
H H H H
a  Suggest two evidences from the structural formulae to show the organic
compounds belong to the same homologous series [2]

b  What s the moléctlar formiula of the ether molecule that contains 5 carbon atoms.

1

iv

Define isomers

1]

Draw the full structural formula of the alcohol which is an isomer of dimethy!

ether.

(1]

Describe a suitable chemical reaction to differentiate between the alcohol and

dimethyl ether.

[2]

The alcohol in part (ii) reacts with butanoic acid under suitable conditions to

form a sweet smelling substance. Name and draw the full structural formula of
this sweet smelling compound.

2

[Total : 9]

For
Examiner’s
use
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Section B
Answer all three questions from this section ’
The last question is in the form EITHER / OR and only one alternative should be attempted

Tie any extra sheets used loosely to this booklet

B7 Metal X is found in Group Il of the Periodic Table. A student placed 0.50 g of metal X into 2
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® HCI,

Volume and concentration of HC!

Expenment Mass of Metal X
1 050¢ 80 cm®, 1.00 mol/dm®
2 0.50 g 50 cm’, 2.00 malidm?
The results obtained are shown on the following graphs

- Volume of Hp 4

fem®

300 —

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? Eiplam your answer.{2]
13]

a

b Calculate the relative atomic mass of metal X.

¢ Experiment 2 was repeated and an additional 0.1 g of coppér was added during the
reaction. The result is shown in graph 3. State and explain how copper affects the
A

results obtained iri this reaction.

d  Experiment 2 was carned out again but this time an additional 0.1 g of zinc was added
i esult. 2]

dunngj the reaction. The result is shown in graph 4. Explain the resuit. -
[Total: 9]

- - -[Tum 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

a1 ~ 0000 V000000000,

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 H H H
- - MM =tk

Repeat units of
cross-linking
monomer

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

http /en wilkipedia org/wiki/Polyacrylamide
httpfen witapedia.orgimkiN, N% 27-Methylenebisacrylamide
httpfichemed.chem purdue.edu/genchemAopicreview/bp/ipolymerierms him!
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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,

i draw the structure of the linear polyacrylamide. Your answer must show at least
two repeat units. 21

ii - draw the structure of a segmentotthe cross-linked polymer. Your answer should
include four acrylamide monomers and one cross-jinking monomer. An outline
of the required segment i1s shown below. 2]

Repeat umt of
cross-linking monomer

Repeat from acrylamide

¢ Suggest which polymer, linear or cross-linked would more Iiliqiy be
{i) a fluid and
{ii) a soiid.

Hence, suggest which is used to manufacture contact [enses and which is used as filler
in aesthetic facial surgery? 2]

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

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

{Total : 11]
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EITHER

B9

12

In the experiment to find how three gases, ammonia, carbon monoxide and sulfur diéxide,
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.
- Moish ai - Moist air polluted with -
oist air
Metal alone Ammonia Carbo.n S.ulf_ur
monoxide dioxide
Aluminium Stll shiny Still shiny Still shiny Still shiny
Copper Small patch of } Coating of blue- | Small patch of Coating of a
. . black and blue
green sold green solid green solid .
solid
iron Coating of red- | Thin coating of | Coating of red- | Thin coating of
bfown solid red-brown solid | brown solid red-brown solid
Lead Stillshiny . | Stil shiny. Sl shiny Caating of black

a Name the gas that gives rise to the fastest rate of corrosion and explain why this is so.

b Name and explain which metal is most suitable for storing vinegar.

j—

% 1)

2]

¢ One more set of experiments were carried 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]

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

{2

e 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 underined substances in terms of their bonding
and structures:

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

temperature. [3]
_— i Parlicles of silicon carbide are laminated to paper to create sandpapers.
{hint: Silicon ts a group IV element just like 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 Extracted industrially by reduction with coke. Reacts with steam.
7 S Does not react with oxygen at reom conditions
i T Sinks and reacts with water.
i Amange the metals in descending order of reactivity. 1]
i Identify which metal is calcium and write the equation for its reaction given in the
table above. ; 2]
& iii In an experiment, a strp of metal R is placed in an aqueous nitrate of P. Explain
’ the reaction that would occur. [21
- [Total : 10]
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ACS(Independent) Year 4 Express
2015 Final Exam

1D ]
(A

P2
Al a Melting point and bolling point of the compound are 55°C and o20°c _ .-
respectively But meling pant and boiling point of water are 0°C and
100°G respectively
b Point A Pont B
] Covalent bonding
“The compound has a gimple molecular structure whera the discrete
molecules are held together by weak mtermolecular forces  These forces
are easily overcome, -
A2 a  MgCO;(s) +2 CH;COCH (aq) — (CH;C00):Mg (ag) + Ha0 (i) + CO; (9)
b !  Volume of gas from beaker@:  Equal fo 200’
H Volume of gas from beakerR.  Equal to 200cm?
¢ | Beaker R, beaker P, beaker Q
il Ethanoic acid Is a weak acld and it Is only partially dissoclated to give a
low concantration of hydrogen iens
Dilute hydrochlpric acid and dilule sulphuric acid are strong aclds the
dissotiate completely. However, diiute sulphuric acld Is a dibasic acld
and It produges twice the concentration of hydrogen lons compared to
dilute hydrochloric acid which fs a monobaste acld
A3 a No of mol of NO = 6/24 = 0 25 mol
Energy givin out = 0 25/2X181 =22.6 kJ
b Energ¥ |  activation en L
2NO {o)
N2 (3) + Oz (0} AH = +181kJ
3 Progress of reaction
c Endothermie. .
The energy taken in to beak the bonds In 1 mole of nitrogen gas and 1
mole of oxygen gas Is greater than tha energy glven out to form the
bonds In 2 moles of nitragen monoxide gas

ACS(Independent) 2015 Fina! exam Y4 express 1
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AS

Alr
2 NO {g) +2 CO (g} — N, (g) + 2 CO; (1)
Nitregen dioxide as it Is an acidic oxide and could oxidise in atmosphera

and reacts with rainwater to form acid raln  Nitrogen monoxide Is a
neutral oxide,

Iron{lll) hydroxide
Fe™ (aq) + 3 OH (aq).— Fa(OH)a (s)

To a sample of solubion X, add dilute nitne acld followed by aqueous siver
nitrate A white precipitate will be formed if chloride fon Is present

lron{ll) ion loses an electron to form Iron{Il}) ions, this is exidation
Chlonne gas gains electrons to form chioride ions, this is reduction

Mass of copper
deposited /g

Mass of copper deposited is directly proportional to the cuent applied
0508g
Anode impura copper,  Cathods, a small place of pure coppar

Negalive electrode  Ag* (aq) + &' — Ag (5) .
Posltive electrode Ag (s) — Ag*(aq) +¢

No of mole of sliver = 2 7/108 = 0 025 mol
No of mole of copper = 0 84/64 = 0 0127 mq!

Number of mole of silver is twice that of copper

(number of mole of copper is half that of silver)

The charge of copper(ll} lon is +2 and the charge of sllver [on Is +1
Gven the same guantity of electrons, the number of copper(ll) 1ons
discharged is half that of silver lons

They have the same general formula, CaHau;O
The censecutive members Increases by a ~CHy~ group of atoms

CsHy0

Isomers are molecules that have the sama molecular formula but different
structural formulae

ACS(Indepondant) 2015 Final exam Y4 express
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i
H-?—(E-O—H
HH
In separate test ubes, add acldified potassium, manganate{Vll) to

samples of ethano! and dimethyl ether and warm  Ethanol decglourlses
the purple solution but not dimethyl ether

Wy _
H—é—:.i.l‘—il:-! H i

A b & oo
n!u

Ethyl butancate

B?

HCI s In excess s
Matal X Is the limiting reagent and in both axpeﬁmems, the samd mass of

metal Is used up and same volume of gas preduced

No of mole of H, gas = 300/24000 = 0 0125 mol

No of mole of X = 0 0125 mol
Relative atomic mass of X = mass/mole
=05/00125=40

Copper is a catalyst
It speads up tha reaction by providing an aliemative reaction pathway

which has & lower aclivation enargy
The dilute hydrochloric acid is in excess  Zlng and magneshun feact

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

Unsatureted because of a carbon-carbon doubls bond

_%_:;’W‘ & (g +
SV RO
Tried,

S

\“5:{:": ' "":
z ’gf”x]fm 211
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B a

OR
B9 a

Flud is more bikely to be the Linear polymer
Solid is more Ilkely to be the Cross-linked polymer
Filler Is limear polymer and contact lenses are cross-linked polymer

No of mole of monomer = 77/154 = 0 5 mo!
No of mele of lodine = 2X0 5 = 1 mole
Mass of lodine = 4X0 5X127 = 254 g

Sulphur dioxide Is an acidic oxide and dissolves in water to form acid

Aluminium It hasa protective layer of aluminum cxdde

Iren remalns shiny arey  Zinc provides sacnficsal protection for on  Zine
1s mora reactive than iron and loses electrons more easily It eorrodes in
place of iron

Carbon monoxde is produced from the incomplete combustion of carbon-
containing substances due to the lack of oxygen

Sulphur dioxide Is produced at the power station when fossil fuel Is
bumed

Red litmus tumns blue in moist alr and ammonia gas mixture but remains
red in dry ammonia

Ammoma needs to dissolve in water to become an alkall and releases
aqueous hydroxide ions

In the structure of graphite, each carbon bonds to other carbon atoms
using threa of the four valance electrons The non-bonding valance
elactrons of the carbon atoms form the sea of delocalised eletirons that
made graphite a conducter of electricity, .
Tha carbon-atoms are covalently bonded In layers consisting of
hexagonal rings. Between the layers are weak forces that can be easily
overcome which make the layers shde over each other easily Graphite
can be used as a lubncant at high temperature due to the many streng
covalent bonds belween the carbon atoms

Siicon carbide has a giant molecular structure A large number of carbon
and sillcon atoms are all foined together by stronqg covalent bonds ina
gaint three-dimensional fattice structure A lot of energy would be needed
ta break these bonds and the structure is hard and rigld

QTRPS

T
Ca (s} +2 Hy0 (I) —+ Ca{CH): (aq) + Ha (g)

Displacement reaction
R s mora reactive than P R |oses electron more easiy than P and it
disptaces P from the aqueous nitrate solution

ACS(Indepandent) 2015 Final exam Y4 express
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Name of Candidate ( ) Class Index No .

. Naturally-occurning bromine has a relative atomic mass of 80 and consists entirely of two isotopes of

relative atomic masses 79 and 81 A
What can be deduced about naturally-occurring bromine from this information only?

Bromne contains the two isctopes in equal proportions

Bromine has different oxidation states

Bromins isotopes have different numbers of protons

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

COowx>»

Silicon cartude, SIC, has a shucture similar{o diamond Boron nitnde, BN, has a strucfure similar to
graphite Bronze 1s an alloy of copper and tin
Which statements about 5i1C, BN and brenze are comect?

1 All are bonded covalently
2 All except sllicon carblde opnguct glectricity when solid,
3 All have high melting pbints

A 1and2only
B 1and3only
C 2and3only
D 4,2and3

What comreclly descnbes the molecules in very dilute sugar solution at room temperatura?

sugar molacules water molacules

closs fegether, moving at random close togsther, moving gt random

A

B | widely separated, moving at random close together, moving at random
C | widely separated, moving at random closs together, not moying

D

"fwldely separated, not moving widely separated, moving at random

What can be deduced about two gases that have the same relative molecular mass?

A They have the same bolllng ppint

B They have the same number of atoms In pne molecule

C  They have the same rate ¢f diffusior at ropm temperafure and pressure
D  They have lhe\s‘ame solubility In water at room tefnperature

Dne volume of a gaseous glemant Xz combines with an equal yoluma of gasedus hydrogen to form

two volumes of a gasepus hydride 3
What is tha formula faof the hydride of X? .

A HX B . HX
C  HXe D HXe v - -

L

» ;

The mass of one mole of a chipride formed by a metal Y is 74,5 g The formula of the
chloride could be o N

A Y c YCl

CHEMISTRYPAPER 2 This paper consisls of 30 prnted pages
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7 The diagram shows the structure of a covalent compound containing the element hydragen, H, and
the unknown elements X, Y and Z.

H Y
4
. H—X=—X _H.
I\ 7
H Y—Z
\
H
To which groups of the Perlodic Table do these three elements, X, Y and 2, belong?
X Y Z
A 1 5 5]
B 4 5 1
C 4 5 5
D 5 1 4

8 How could a sample of potassium be obtained from potassium chlorida, KC1 7

method 1 adding zinc to a solution of KC1
method 2 elsctrolysing an aqueous solution of Gl
method 3 electrolysing molten KCI

A method 1 only
B  methods 1and 2
C methods 2and 3
D method 3 only

9. Which diagram repressnts the structure of an alloy?

10. When a volcano etupts, which gasis produced In significant amounts?

chlorofluorccarbons
methans

Wh

A carbon monoxide

B

c

D sulfur dioxda -

2015 Sec 4 Preliminary Exsmination Chemistry poper2 50732
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11. A concertrated aqueous solution of copper(ll) chlonde is electrolysed using mert electrodes  What s
the product at the negative electrode? .

A chlorne
B  copper
C  hydrogen
D oxygen

12 The energy profile for the forward direction of a reversible reaction Is shown

]

anergy

progress of reaction

Which row comectly shows both the sign of the activahon énergy and thé type of the enthalpy change
for the reverse reaction?

sigh zl;gcrg;atlon shthalpy change
A negative endothermlc
B negative aexothermic
< pasitive endathermic
b positive axothermlc

13 Which is an anlon that is present In the solution formed when an excess of dilute hydrochloric acld is
added to talcium carbonate?

A Cca* B cr c co* D H

14, Which lonle equation describes a redox reaction?

A Agiaq)+Cl (aq) — AgCl(s)
B 2HYag)+ COs (aq) — COxg) + H20()
C  H'(ag) #+OH{ag) — HO()

D Znly +Cu®(aq) - Zn*(aq)+Culs)

45, Carbon and sillcon are both In Group IV of the Periodic Table .
Which statement |s correct for both carbon diokide and sificon dioxide?

i

A They are acldic oades

B  They are readily soluble In water.

¢ They contain onlc bonds

D  They have glant molecular structures.

26
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16 Four oxides are added separately to aqueous sodium hydroxide

1 aluminium oxide
2 carbon dioxide

3 copper{ll) oxide
4 magnesium oxlde

Which oxides react with aqueous sodlum hydroxide?

A 1and2only

« B 1,3and4only -
C 2only
D 3and4only

17 Which Is most likely use of sulfuric acld?

A asableach

B inthe manufacture of ammonia

C  Inthe manufacture of fertilisers

D inthe manufacture of battery acid

18 Which property is common to calcium, potassium and sodium?

Their atoms all have one electron in the outermost shall

Thelr lons all have elght electrons in their outermost shell

The ions have are attracted to the positive electrode

They are alt deposited at the anode when their molten chloride 1s electrolysed

oW

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

1 1t conducts electricity

2 It does not react with water

3 Itforms two baslc oxides with formulae MO and M:0s
4 It forms two coloured sulfates

A 1dand2 B 1and4
C 2and3 D 3and 4

20 Which substancs, in the glven physical state, is found at the bottom of the blast fumace?

substahce physical state
A | calclum carbonate solid
B calclum sllicate liquid
C carbon liquid
D fron solid

2015 Soc 4 Preluminacy Examinstion Chemlstry paper2 U732 -
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21 Gas Z s to be separated from a mixture of gases X, Y and Z by the apparatus shown in the diagram

coppe/r(l[) oxide

et />

XY, Z p
iz

aqueous sgdium
hydroxide

For which mixture will thls system work successfully?

X Y Zz
A hydragen carbon dioxida nitrogen
B oxygen hydrogen carbon monoxide
C nitrogen oxygen hydrogen
D carbon dioxide nitrogen oxygen

22 Which reacton does notinvelve either axidation or reduction?

A CHa(g) + 20-(g) — COz(g) + 2H:O(g)
B Cuz{aq)+ Zn(s) - Cu(s) + Znz«{aq)

C  CuOfs)+ Hz804(aq) — CuSOuaq) + Hz0()
D Zn{s)+H:504{aq) — ZnSO«aq)+ Hilg)

23 In the extraction of iron, ¢arbon monoxide acts as

an oxidising agent

areducing agent.

a catalyst.

an Impurty to fower the melting point of the mixture to conserve energy

oQwr

24, Magnesium can be cbtalned by heating magnesium oxide with which slement?

A calclum

B hydrogen

C  carbon monoxide -
D carbon

2013 Sec 4 Prehiminary Examination Chemlstry paper 2 50732
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25 The diagram shows the electrolysis of molten lead(ll) bromide using inert electrodes

+ —

mg\m )y '_ | :

silvery metal

molten lead(I) bromide

heat
What happens dunng this electrolysts?

Atoms ehange to lons

lons changa to atoms,
Covalent bonds are broken
New compounds are formed

oOom>

26 An alloy of copper and zinc is added to an excess of dilute hydrochlonc acid The resulting mixture is
then filtered Which observations are comrect?

filfrats residue
A | colourless solution none
B | colourlsss solufion rad-brown
c blua solutlen grey
D blue solution none

27 Which palr of compounds could be used in the preparation of calcium sulfate?

calcium carbonate and sodium sulfate .
calclum chloride and ammonium sulfate

calcium hydroxdds and barfum sulfate

calclum nitrate and laad(}l) sulfate

oom>
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28 The compounds CO{NHz)zand NHsNO are used as ferthsers

The proportlon of nitrogen by mass in CO{NHz)z1s
The proportion of nitrogen by mote In CO(NHz)is

Which words correctly complete gaps 1 and 27

1 2
| A | equalto equal fo
i B higher than equal to
c higher than higher than
D lower than lower than

1 that in NHaNQa
2 that in NHaNOs

29 Titration of an acld against a base is a method often used In the preparation of salts
Which propertles of the acid, the base and the salt are required if this method is to be

used?
acid base salt
A Insoluble insoluble Insoluble
B sojuble Inscluble Insoluble
Cc solubla soluble insoluble
D soluble soluble soluble

30 The oxide of an element X mnereases the rate of decomposttion of hydrogen peroxide Atthe end of
the reaction the oxide of X is unchanged
Which details are those of X?

28

proton numbar { mass number
A 18 40
B 20 40
[+ 25 55
D 82 207
2015 See 4 Prehminary Exsminasion Chemistry papar 2 50732




31 Scrap iron is often recycled  Which reason for recyeling i1s not correct?

It reduces the need to collect the scrap ron

It reduces the amount of waste taken to landfill sites

It reduces the amount of pollution at the site of the ore extraction
It saves natural resources

oWk

32 A student performs two reactions.

reaction1 10gof magnesnurﬂ ribban with excess 2 0 mol / dm® dilute hydrochloric acid
reaction 2 5 g of magnesium powder with excess 3 0 mol { dr? diute hydrochlonc acid

In both experiments, the volume of hydrogen produced, V, is measured against time, t, and the
results plotted graphically Which set of graphs Is corract?

A B
reaction 2 reacton 1
reachion 1 reaction 2
0 > ol »
0 t 0 t
C D
v
reaction 1 reachon 1
reachon 2 7 reaction 2 -
0 > O} .
1] ! 0 t

33 Which information is correct regarding the formation of ethanol by the process of fermentation?

substances gas evolved
fermented during fermantation
A carbohydrates carbon dioxide .
B carbohydrales carbon monoxide
c hydrocarbons carbon dioxide
6 hydrocarbons carbon monoxide

2015 Sce 4 Preliminary Examimation Chemstry paper? 0732
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34 What are the reactions of compounds W, X, Y and Z?

9

w X Y z
H H H H H H H H
[ [ | | [
(I:'=(|} H—C—C—H H—C——C—H (|3=Cl3
COOH COOH OH éOOH COOHK COOH OH OH
clts with
decolourises has a pH rea
aqueous bromlne of less than 7 ?ocgggg]:i:gf
A XandY W, XandVY W, X,Yand Z
B8 XandY XandZ XandZ
C WandZ W, XandY XandZ
D Wand Z XandZ W, XandY
35 Compound X has the molecular formula C;HsO
X ean be mades by a fermantation process,
X can bs oxidised to Y
X can react with Y to form Z and water
*  Towhich homologouys senes do X, Y and Z balong?
X Y Z
A alcohpls carboxylic atlds astors
B aleohols esters carboxylic aclds
C | carboxyhc acids alcohols esters
D | carboxyhcacids esters alcohols
2015 See 4 Preliminary Examipation Chemustry poper2 50732
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36 Useful fractions are obtained by the fractional distilation of petroleum
Which fraction is matched by its use? - -

fraction use
A bitumen fuslin cars
B lubricating oils for making waxes and polishes
“| € | paraffin (kerosene) for makifig roads
D | petrol (gasolens) “aircraft fuel

37 Which statement, about the compound shown below, is correct?

H- -0
//c- -Ci, - -Cll, -~CH,

It does not react with ammonia

It does not react with magnesium
Itis formed by oxidation of butano!
It)s propanoic acid.

oOQm>»

38 Compounds X and Y are both alkanes, Compound X has a higher boiling point than compound Y

What could be the formulas of compounds X and Y?

compound X compound Y
A CgHyg CoHig
B Cshis CoHao
c CoHis CgH1g
D CaHzo CgHag
2013 Sec 4 Preliminary Exami Chemisty paper 2 507312

62



11

39 Compound Q has the structure shown.

Which structure is an isomef of Q7

i
Hln_le
H.ln_le
Hln_u|H
T—O—T

_

0

[

=

z

_
Hlﬁ_ul.H
HlnﬁulolH
HIA_YIH
Hln_ulH

I

40 What is the partial structure of the polymer formed by the polymerisation of propene,
CHaCH=CH2?

B

A

r——T
IT—D—0
LTr—=0—1T

| »
T Q=)

T—0—T
T y— >
et o D

=0

Ir—0—I
L——Q—1I
Lo Qe T
LormlO——TT
Ir—O—3I

LT

L=~{3—T
O==L0—0
=gz
F—i—B

T—~—X

g #

H.ln_vIH
H.I,_V|H
H....,_V|H

=
T——0

b
T.T
T —
i -

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

31

12

H
C|IN|O
Na | Mg Al | Si
K {cCa Fe Cu|Zn
Rb e ] -
(a) Answer each of the following questions using only those 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 molecular structure,
......................................................... . M1
(ii) combines with oxygen to form a gas which contributes to acid rain,
........................................... [1]
(ii)  forms anion of type X" which has only three completely filled shells of
electrons,
.................................................................................................... w1
(iv)  has a chioride of type XCh, whose aqueous solution forms a white
precipitate with aqueous sodium hydroxide but insoluble in excess of NaOH.
..................................................................................................... 1]
by () Arsenic reacts with oxygen to form arsenic(iI) oxide, As203.
Construct a balanced chemical equation for this reaction.
.................................................................. [1]
(ii) Arsenic(Ill} oxide is slightly soluble in water. Arsenous acid, H3AsQ3, a weak
acid is formed.
When 100 cm? of 0.05 mol /dm® of both arsenous acid and hydrochloric acid is
added separately to excess magnesium, will arsenous acid produce 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?
(i)  State the chemical formula of the salt formed from the reaction between arsenous

acid and magnesium.

(1]

2015 Sec 4 Prelimmary Examination Chemistry paper 2 50732
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Zinc carbonate thermally 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 bumer.

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

voluma of
carbon
dioxida

fem®

...........

0 timels

Suggest why the yolume of carboni dioxide does not increase very much when the
zinc carbonate is first heated.

Using the same flame intensity and the same particle size of lead {li} carbonate and
calcium carbonate, two separate but same .experiments were carned out.

Experiment (i) the same mass of lead (1)) ¢carbonate is heated.
Experiment (ii) the same number of moles of calcium carbcnate is heated.

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

Graph {i} for experiment {j} when same mé;ss of lead carbonate is hedted, ~ [1]

Graph (ii) for experiment (1i) when same number of moles bf calcuum carbonate is
heated. - X . {1]

The structures of sodium chloride and chlorine are shown below.

2015 Sec & Prelminary Examnation Chemistry paper 2 50732
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sodium chloride chlorine

(a) The melting point of sodium chioride is 801 °C.
The melting point of chlorine 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 aqueous sodium chloride is
electrolyzed.

Anode reaction

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

(c) Chlorine gas reacts with ammonia gas, NHs, to form hydrogen chloride 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 ions and ethanol, as
shown in the equation below.

33
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CH;CO0OC:H; + OH > CH;COO™ + C3;Hs0H
ethyl ethanoate ethanoate ions .

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

X

concentration
of CH;COO" )
ions in mol/dm?®

0'2 Y, : 411 [EENE 3

e

| §
0 1000 2000 3000 4000 5000
time/s

:

)] Use the information in the graph to deduce the mass of ethanoate ions in 200 cm’of
the solution when the reaction is complete.

) mass = vee v g {1
(ii)  Use the information in the graph to calculat the average rate of reaction, in mol/dm’fs,
during the first 300 seconds.
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- -average rate of reaction - mol/dm®/ s [1]

eeESTElitere BeRtassnmsr A Tetbarnonnanny

(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.

H O W HE H B M

E w4 1 1 i
B—g—Q=T=L= .——-ra:a%m!;:r—m

: ]
H ¥ H B
. B ¥ #H
otiudt L L 1,
e ¥ e ) L L o L)
¥ T i
¥ H H H

Triglyceride-Satuiater

Use the example given a;ld 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,

| FEloment T Percantageby mass |
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hydrogen 3.40 - -
nitrogen 12.0
oxygen 41.0
vanadium 43.6

(a)  Show that X has the formula H4NOsV.

-~ 1}

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

.......................................................... yo on mememeasssemensss erea sea n sssbssessisssressssiasareseasetees k]|

{¢)  Aqueous sodium hydroxide is added to solid X and the mixture is warmed.
A colourless gas that turns moist red_litmus blue is evolved.
Deduce the formula of each of the two ions present in X.

POSItIVE 10N ....eeerecrenrsionnsassanas I |- [-111//-3 (1) DR [2]

(d)  Anacidified aqueous solution of X reacts with aqueous potassium iodide to form iodine.
State what you caf deduce about the chemical nature of X.

The flow chart shows somé reactions of the compounds of a metal. - B
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metal carbonate A
H,80,(aq)
colourless gas B blue solution of C
~= - excess NaOH(aq) -~ _  excess Mgi(s)

light blue precipitate D colourless solution of E pink solid F
Identify, by name, each of the substances.
A e ettt
B o e et e etneans
e et st s
Do ettt e
B et et e
F oerreant ceetteenas seeesmmasesss oo seesteenemsssse s [6]

7. The diagram shows a simple electrochemical cell.
positive
electrode negative electrode
dilute |
sulfuric acid 3 i

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

Positive electrode Negative electrode - Voltage / V

37

- 11
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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 to deduce the order of reactivity of the metals silver, copper, R,
5 T,U

MOSETeactive s e ecerrans = nreeeens

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

feastreactive  woveceerees cccnsrssnsensnenansenns {11

State two metals from the table that will produce the highest volfage when used in the
electrochemicat ¢ell as shown in the diagram.

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

AILITIIIIUITY 1os e oeeoees vevesmseeacessss sresesssmssnsseasassssmsatsstnasersesontsassrrnsrtsstesststisserste sensssmnessassnsssssrnsnns

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

Wite a chemical equation to represent the thermal decomposifien of copper(ll} nifrate.

Draw the cross and dot diagram of ammonium fluoride in the space below.
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2]
a i Explain why attaching iron with magnesium prevents iren from rusting.

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

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

2]
{b) Other than cost, state one benefit of recycling of iron.
.................................................................................................................. I
(c) In the manufacture of iron in the blast furnace explain the presence of nitrogen
in the waste gases.
[1]

A student fitrates 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.
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(a) Calculate the number of moles of acid in 24.0 cm® of the acid.

rereeermeeneees OGS [1]

(b)  Calculate the number of moles of OH ™ ions in 20.0 cm® of the metal hydroxide.

e, moles 1]

................................................................................................. 1

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

................................................................................. 1]

10.  Silicone fluids are polymers. Pait of the structure of a silicone fluid is shown below.
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The monomer used in making this silicone fluid is a saturated compound. Deduce the structure
of this moncmer,

-~ - _—- =

(a)  Draw the structure of the repeating unit of this polymer

1]

(b) If this is a condensation polymer, draw the monomer of this polymer.

[

SECTION B (30 marks)
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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).

elément density ic'>1fgq“tﬁselement boilir;g c;aoint
helium 0.15 —269
heon ~ -~ 1.20 —D46 .
] argon 1.40 186
kryptan e . 152
xenon — 3.52~ ] %

T e m A

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

e 121
{b) Exﬁ!ain why noble gasés are inert and not reactive.
................. teerresseesaeen etesseseeseusesessin serussas semestesssseserstrse ssae sessesssssessee serssssiessessressessrsscecs [1]
(c) Several compounds of the noble gases have been produced in recent years, e.g. fluorides of
xerpn, ‘ )
) ; _Compl’ete the equation for the reaction of xenon(IV} fluoride with water.
............ XeF3 # e H20 > L Xe + ,..XeO3 #+_.7. 0, + .HF [1]
{n)  Predict the pH of the solution after this reaction?
...................... 1]

(d)  Xenon (VI}fluoride, XeF:S, with a m.p. of 49°C and b.p. of 76°C reacts with water foform a
mixture which éontains xenon, xenon(Vl) oxide, XeOs, and hydrogen fluoride, HF and oxygen

gasinsiep 3.
Xenoh hexafuoride, XeFs , hydrolyses to XeOs, stepwise in3 steps, of which only two steps is
shown below.

Step 1 XeFg +H,0 —XeOF; +2HF -

Step 2 XeOF; #H,0 — XeOF2 +2HF

{) Determine the oxidation number of the xefion in compound, XeO,F2, fermed in
- step 2.

ceremeeee 11]
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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)

~{iv) -

1

Neon is also a noble gas, state one commercial use of neon.

[1]

Is xenon (Vi} fluoride a covalent or ionic compound? Give a reason for your answer from

the information given above

i2]
Ammonia is manufactured by the Haber process
N, + 3H, = 2NH,
(a)  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 % yield at % yield at % yield at
/atmospheres 200°G 300°C 400°C 500°C
30 68 32 11 4
100 81 51 25 10
200 86 63 36 18
300 £8 - 69 40 24
(b) )] Using the information above, describe how, the percentage yield of ammonia
changes with temperature and pressure.
........................................................................................................................................... [1]
(i) Expiain how using a catalyst in the Haber process has an economic advantage.

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

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

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

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

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

-------------------------------------------------------------------------------------------------------------------------
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Farmers use chemicals to improve crop yield. Ammonium phosphate, (NH4)sPOy, is used as a
fertiliser and calcium hydroxide, Ca(OH)s, is used fo reduce the acidity of soils.
The relative formula mass of ammonium phosphate is 149.

{c) Calculate the percentage by mass of nitrogen in ammonium phosphate.

percentage =.....vevivinane eeereemeasaeecarsens % 11
(d)  Afarmer adds ammonium phosphate to a field.
He then adds calcium hydroxide to the field because the soil is very acidic.

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

............................................................................................................................ 1
) Adding calcium hydroxide tegether with ammomium phosphate reduces the
“sffectiveness of ammonium phosphate as a fertiliser. Explam.
.................................................................................................... m
{e) (i) State one man made source of oxides of nitrogen.
.................................................................................................................... [1]
(in) Use chemical equation/s, to show how the production of oxides of nitrogen
can be reduced in cars.
...................................................................................................................................... [2]
(f) State one natural source of methane.
et aes fesseeseriesrasasaStras Seets MASIELSSCALE SRR absssenasrareas 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.

T H
H—C—C—H
- S
R GG~ H
4 HHHH
Molecule A Molecule B

H H

|
H-C=C-C-C-H

I

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,
() suggest a reason, why Jezicar may be right.

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

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

........ reeensssensssessn + seseererssssssssmssegeesesesssssessosessssesesses [1]

(i) State the condition/s for the chemical reaction between an alkane and chlorine

CONAIION/S .. o v e e e e weeeneneewe [1]

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

. 1]
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(v)  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.

. .
%

{2)

(b)  Onemole of undecane, C11H24, is cracked to form a mixture containing ¢éne mole of ethene,
one mole of propene and one mole of ancther substance.

State the formula of the other substance.

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

()  Butanoic acid, C3H;COOH, reacts with sadium fo form a salt and a gas.
State the name and formiula of the sait.

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

(0142110 = R OO 2]
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If Butan 1,4 diol , HOCC2H4COH, display diagram shown below

H HHH

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

11 1 1

H HHH

is reacted oompletgly with excess acidified potassium manganate (\7]|)‘ State the display

diagram of the product form in the box below.

[11

47
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OR

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

CaCO,
CH,CH,COH »| three producis
A
reaction 1 reaction 2
Y = - =
reaction 3
CH,CH,CH,OH | »| CH,CO,CH,CH,CH, )

(a) () When propanoic acid reacts with calcium carbonate, there is effervesoence and
the solution feels warm. Write a balanced chemilcal equation for the reaction
between propanoic acld and calcium carbonate.

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

Lfeeeesrestase rsiARSAISERTRE SRRSO S S4SRaSERA LIS SRR 11 SSRRBERRSRERSAERSORLSS L S 1
(i)  Draw alabelled energy profile diagram for the reaction between CH;CH,COOH
and calcium carbonate.

2]

by ) Name the type of reaction for the conversion of CH3;CH.CH;OH to
CH,CH,COQOH in reaction 2?

..................................................................................................................................... 1]

(i) Suggest the name of type of reaction for the conversion of CH;CH,COOH to
CH:CH,CH.0H in reaction 1.

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

2015 Sec 4 Preliminary Examination Chemistry paper2 50732



30

(d)  State the name of an alkene and the experimental conditions fo convert this alkene to
CH;3;CH,CH,OH.

Name of alkene

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

Conditions

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