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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)
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PAPER 1 Muitiple Choice
Wednesday 12 August 2015 1 hour (=—damp red himus paper
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Calculator porous plug

Multipta Cholce answer sheet

Soft clean eraser

Soft penl (type 2B recommended) solid ammonium chionde
TIME 1 hour

heat
INSTRUCTIONS TO CANDIDATES Which change would occur to the damp red Iitmus papear in the experiment above?
Do not open ;hls booklatdu;t:I you ;re tol(:hto do s:. hestin the spaces provided A ltremains red
r on the answer she

Wiite and shade your Candidale number o P B It turns blue and is then bleached
There are forty guestions in this paper Answer all questions For each question there are four C K tums blue and remains blue
possible-answers, A, B, Cand D Choose the one you consider correct and record your choice in . D Ittums blue and then tums red

soft pencil on the separate answer sheet

Read very carefully the Instructions on the answer sheet,

3 Which lon has the least number of occupled shells?

A Ca™ B N*
c iy D T
INFORMATION FOR CANDIDATES i C
Each corredt answer will score one mark. A mark will not be deducted for a wrong answer, 4 Which particles are responsible for conducting electricity in metals and for conducting
Any rough working should be done in this bobklet - s electricity in molten fonle compounds?
You may use a calculator .
A copy of the Perlodiz Table Is printed on page 14, Metals Molten fonic compounds
A electrons electrons
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- [ positive ions electrons
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The models and formulae for some molecules are shown below 9

= Aw e

Which of the following is the correct madel for a molecule of the compound formed between

) &%\. 0/1\0 o}‘i\o = 10

A B c D

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

Substance Electrical Property

w Conducts electricity only in aqueous state
Conducts electncity when molten and in sohd state
Conducts electnicity when molten and in aqueous stale
Does not conduct elecincity under any conditions 11

X
. Y
Z

What could these four substances ba?

w X Y z
A CaCh HC! P Pb
B HCt Pb CaCl: P
c =N CaCl; HCt CaCt
D Pb P Pb HCY
s 12

Which solid does not cortain covalent bonds?

A Gold

B  Graphite

C ce

D  Silicon dioxide

+

Which substance contains the greatest number of molecules in 1 g7

A 0, B NO;
C co D S0,

4

Which one of the following has a mass equal to the mass of one mole of H,0?

A One molecule of water

B 24 dm’ of water

C  Two moles of H; and one mole of O;
D  One mole of steam

20 cm™ of oxygen reacts with 20 cm® 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 / em®
A 10 0 20
B 10 10 20
[+ 0 20
D 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
B8 Zine nitrate . Sodium carbonate
c Silver nitrate Sodium chlonde
D Magnesium nitrate Sodum sulfate

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 Zine sulfate
B ammonium nitrate barium sulfate sodium chionde
C banum carbonate calcium sulfate magnesium chlonde
D copper{ll) sulfate ammonium chloride iron({l!) nitrate




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 mam reason farmers do not add caleum hydroxide and ammonwm nitrate fertilizer to

the soif at the same time s 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(|l} carbopate

C  Evaporate the filirate untd lead(ll) nitrate crystallises
D  Collect lead(ll) sulfate by fitiration
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18

19

20

6

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
dilute hydrochloric acld water sodium hydroxide
A dissolves nsoluble dissolves
B dissolves inscluble insoluble
c insoluble dissolves insoluble
D nsoluble insolubla drssojves

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 Agueous ammonia D Magnesium chloride

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

A Calclum sulfate B Iren(ll) sulfate

[ Copper{ll) sulfate D Zing sulfate

The following sequence shows the steps in the conversion of calclum phosphate,
Caa{POy)2, to phosphorus acid, H,PO,

CE:(POq)z —> F.l — Pqu - H3P03
The respective oxadation numbers of phosphorus in the above sequence are

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

Sulfur dicxide reacts with aqueous bromine according to the following equation
§0;(g} + Br{aq) + 2H,0()) — H250,(aq) + 2HBr(aq)
Which element has been oxidised?

A bromine B oxygen
[ hydrogen D sulfur
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23

24

Stanless steel 1s an alloy made up of ron 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 stainless
steel as shown in the diagram?

{ron (%) Nickel (%) Chromium (%)
A 68 18 14
B 72 20 8
Cc 78 12 10
D 80 15 5

When gas Z 1s passed over heated copper(ll) oxide, the products are copper and steam
only Whatis gas Z7?

A Ammenia 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 positon of the metal n
the reactivity series

What fs the cormect order for their decomposition?

Highest temperature > L.owest temperature
A Copper(l}) carbonate Zinc carbonate Calcium carbonate
B Calcium carbonate Zinc carbonate Copper{ll) carbonate
[ Calcium carbonate Copper(ll) carbonate Zinc carbonate
D Zinc carbonate Calcium carbonate Copper{ll) carbonale

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

Activation energy | Enthalpy change

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

25

26

A student set up three different electrochemical cells each containing two of the metals, W,
Y and Z, immersed i an electrolyte The table below shows the voltage and the positive -~
terminat of each electrochenucal cell

Electrochemical Cell Metals Used Voltage /V | Positive Terminal
1 ZandY +160 Y
2 WandY +110 w
3 ~ WandZ +270 w=- -~

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>Y>W D W>Z>Y

In the Haber process, the synthesis of ammonta from hydrogen and nitrogen is a reversible
reaction The energy profile of the reaction with or without a catalyst is shown below

y )

Enegy| =¥ b=

Eq

=

Nz (g) + 3 Hz {g)

2 NHa (g)

Progress of reaction

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

A The forward catalysed reaction s endothermic

B (E1 — Ez2) is the enthalpy change of the forward reaction

€ Ejis the activation energy for the backward catalysed reaction
D  E;isthe enthalpy change of the backward catalysed reaction




27 The reaction between marble chips and 200 cm® of 0 2 mol/dm® 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 e e e e P et &

-

b
-
P

LY B SR |

-

8 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 incredse 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

10

29 Astudent electrolysed a solution using carbon electrodes Two gases were collected as

shown
DC power supply
Which electrolyte was used?
A Diute sutfunc acid B Concentrated hydrochlone acid
c Copper(ll) sulfate D Concentrated potassium iodide

30  AG0cm’sample ofalris trapped In a gas syringe The air 1s 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 40cm’ B 60 cm®
C 48cm’ D 72cm

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

Ca0 + CO; — CaCO,

Ca0 * Si0; — CaS5i0,
CO;+C—2C0O

Fe,0; + 3CO — 2Fe + 3C0,

oo wm >
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32 Which pie-chart represents the ov;mposmon of a galvanised steel roof? 35 Hydrogen gas 1s used in the production of marganne The word equation for the production
. . of marganne is shown below - -
A carbonh B carbon sine vegetable oils + hydrogen gas — marganne

V

| >

[

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

occurring and the catalyst used?

Nature of vegetable ol Type of reaction Catalyst used
- - - - JA saturated compound substitution reaction Iron
B unsaturated compound addition reaction nickel
C carbon D Zine P
carbon c saturated compound addition reaction iwon
D unsaturated compound substitution reaction nickel

36  Acompound X has all of the foltowing properties

« lt1s aliquid at room temperature and atmospheric pressure

« Itdissolves In water.

» itdecolourises acidified pofassium manganate(Vil)

- 33 Usefu! fractions are obtained by the fractional distillation of petroleumn. Which fraction is What could X be?
¥ malched by ils use?
= A ethane B ethanoic acld
fraction use C  ethanol D ethene
A bltumen - for making roads
B lubricating oils aircraft fuel
ul 37 Study the reaction scheme below
i [ paraffin (kerosene) fuel in cars
& " 2 1 1 L
, D petrol {(gasalene) for making waxes and polishes Crotlza CH, CoH:OH CeHOs
- What are reactions I, il and I1i? -
34  Which of the following Is a product formed when ethene is passed through bromine water?
B ~ Reaction ] Reaction [ Reaction Nl
A . o
é:_w.l%:{;ﬁjﬁ'f ! A | Fractional distilation Addition reaction Estenfication
gl Wb (Y7 i
ﬁ-ﬁ,{‘ X oo B Cracking Addition reaction Fermentation
R g0
,-;‘3; g ‘*%:{;:4 C | Fractional distillation | Substitution reaction |  Additron reaction
O 7
T4 "RATL L "
c o ‘%_";m.:.: R D Cracking Addition reaction Oxidation
o,

£

14
2
i ey
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103

102

101
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97

61

50

59
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a = pefativo alomic mass
X w atamlc aymbel

b = profon {stomlc) number g

13 14
38 Which of the following statements is comect? ole i.,g g2 go 2% E,, 39%.,, 59 ga . EE
A Complete combustion of poly(chloroethene) preduces carben dioxide and water only = = = =
— jud
B Inthe ptlymensation of 100 g of chloroethene, 100 g of poly{chloroethens) Is formed > e “‘§ #iag Sﬁgm & "‘ﬁ 2 1
(2]
€  Inthe polymerisation of chloroethene to form poly(chloroathene), there Is no change ] =
in the density = ;'Eog Hof g,gg ;H;,Qg ¥
0|
D  Both poly{chlorcethene) and chlarosthene decolourise aqueous bromine rapidiy. - = — & i
- - " - " 3 '1'_ = n No —
- - ) il zg'hnn. ﬁhggﬁ_mgw §m§
39  The following monemer undergoes Condensation polymensation to produce a palymer X v e . o o .
171 I @ a
He 0 cf = -nguwgzna g_mﬁg 802
Three repeat units of this polymer are shown below a = o 5 Bid F-'rgﬁ £ &Em aF
- ) L)
—o—}-o-{"Fo-{1 g 25t "ag o
What by-product is formed each time a monomer is added to the polymer? 5 g™ g R
u
A Chlonne B Water g 33 é,, g E’;h 523
b ~r
c Hydrogen D  Hydrogen chlonde e
S sz} sz |sxi
23] g iy =
40 Kelvar is a new product which Is a polyamide (aramud) lts structure is E © 8 8% 85 g Sy g
ﬁ* 1? » M
OO § 3| = ses ] 82
1 = - o 3
QD
. e 253 |12 |32
Which fwe molecules could be condensed to form Kelvar? _g Fd e
=
A o B sgée §§§
AN NHy 0 HOOTHE 3-eo0H i
[ P \ b o -
B B0, apd FOBEZ Syebite a>] m2f_[e2
g : ~ P erf o Je
HE 1w e gogH A N
D e T ONF a0 BNOE-¢ -GONAe ea§ 8> B3 ‘
- N a 8
‘ = csé <2 38§a% 53 .
- i
S oo Red .?szﬁmsﬂék 2]
o bl -

X

*58-7T1 Lenthanold sedes
$90-103 Actinold sares

Key

The volume of one mole of any gas 1s 24 dmYat room temperature and pressure (r Lp.)
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10

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
& .
L 41 u
b @ 90 B
a i P
5
o 60 -
g .
a (1 A
30
Time {minutes)
a  Explain why this compound 1s not water. ' o [."2]
b  Draw the arrangement of paricles 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]

For
Exanmuner’s
use
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A2 Equal masses of magnesium carbonate were added into three beakers P, Qand R as

shown below

Beaker P

100 cm® of 2 mol/dm®
dilute hydrochloric

acid

Beaker Q

Beaker R

100 cm° of 2 mol/dm®
ditute sulfuric acid

100 cm® of 2 mol/dm®
ethaneic acid

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

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

ethanoic 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 coliected 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

i

H

.
4 I
]

~af
(1)

Qand R.

Volume of gas from beaker Q

ii. Volume of gas from beaker R

Arrange the rates of reaction in ascending order for the reactions in beakers P,

1}

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

= =

[Total : 7]

Examuner's
use

"
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For
4 Examiner's
use

A3  In the combustion engine, nitrogen and oxygen reacts to form nitrogen monoxide as
shown in the equation below: I

N2(9) +O,(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 label E:Iearly the products,
activatton energy and the enthalpy change. [2]
A
Energy
Nz (g) + Oz (g)
Progress of reaction

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

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

e  Nitrogen menoxide 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

F 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]
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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
it  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
Examiner's
use
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A5 A student carried out a series of electrolysis experiments using aqueous copper(!l}
sulfate as shown 1n 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 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.

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 Bz gy LS
deposited /g RRIlRERIeR ceaEiinans 3
12 fEs : F= it EoitEm
1 0 1 H5 ! ﬁ:-‘” :2& :’A— :
1" 110 -E = - £ : if it J‘
0.8 : e SEinaEG
it : it
06 S e
04 BEmEEL A
02 : L+ ,El“iﬁ:{" 3 5 : 3
[a] - la'\ nﬁ= nf: Jq‘n - cnl”“> CUﬂ'enth
d 1. =N L. oS WA A
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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. {1

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

15
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i For
8 . Examiner's
use

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
- - = T Ii{ I-Ii 1]-l - -
Ethylmethyl ether 3 H—Cl:—(lr—o—(l}—H 7.0
= H H H
ST
Diethyl ether 4 H—{l;—(l}——{)—(lz—c]:—l-l 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

¢ i 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 surtable conditions to
form a sweet smelling substance. Name and draw the full structural formula of
this sweet smelling compound. [2}

[Total : 9]
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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® HCL.

Volume and concentration of HC!

Expenment Mass of Metal X
1 050 g 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 HGI? Explain your answer.{2]
13]

a

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

Figure 1 \O_OOO’OOOO_O.O’O'O‘O.O\

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
-4 - M- etk

cross-linking monomer

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
httpffen 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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B9 Inthe 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.
- Moist ai - Moist air polluted with -7
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 bclgiﬂnfngfl:u e
green sold green solid green solid .
solid
iron Coating of red- | Thin coating of | Coating of red- | Thin coating of
brfown solid red-brown sohd | brown solid red-brown solid
Lead Stillghiny , | 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.

-

% 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]

. il Particles of silicon carbide are lammnated 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 exidizes 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]

21
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P1
| D |

P2
Al

A3

-u

Melting point and bolling point of the compound are 55°C and 90°c _
respectively But meling pant and boiling point of water are 0°C and
100°G respectively

Point A Pont B
@
O .

Covalent bonding

“The compound has a gimple molecular structure whera the discrete
molgcules are held together by weak mtermolecular forces  These forces
are easily overcome, "

MgCOs, (s) + 2 CH;COOH (aq) —» (CH;CO0):Mg (ag) + H0 (I} + CO;z (g)

Volume of gas from beaker Q:  Equial o 200cm]
Volume of gas from beaker R.  Equal to 200cm

Beaker R, beaker P, beaker Q

Ethanoic acid Is a weak acld and it Is only partially dissoclated to give a
low concantration of hydrogen iens

Dllute hydrochipric acid and dilute sulphuric acid are strona aclds the
dissotiate completely. However, diiute sulphuric acld Is a dibasic acld
and It produges twice the concentration of hydrogen fons compared to
ditute hydrochloric acid which fs a monobaste acld

No of mol of NO = 6/24 = 0 25 mol

Energy givin out = 0 25/2X181 =22.6 kJ

Energ¥ | activaton eng

Nz (g) + O {0} AH = +181kJ

» Progress of reaction

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 nitrogen monoxide gas

ACS(Independent) 2015 Fina! exam Y4 express

Ad

AS

Air
2 NO {g) +2 CO (g) — Nz (g) +2 CO, {5)

Nitrogen dioxide as it is an acldic oxide and could oxidise In atmosphera
and reacts with rainwater to form acid raln  Nitrogen monoxide is a
neutral cxfde,

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

To a sample of solulion X, add ditute nitne acid followed by agueous siver
nitrate A white precipilate will ba formed if chloride fon is present

lronll lon loses an electron to form Iron(Ill) ons, this is exidation

Chlonne gas gains elactrons to form chloride ons, this is reduction
Mass of copper [T
deposited /g F; %'ﬂ

4 i
il

r‘ﬁ“

Mass of copper deposited is directly proportional to tha current applied
0508g
Anode impura copper,  Cathods, a small plece of pure copper

Negative electrode  Ag® (ag) + €' — Ag (s) .
Positive electrede  Ag (s) — Ag*(aq) +¢”

No of mole of sliver = 2 7/108 = 0 025 mo!
No of mole of copper = 0 81/64 = 0 0127 mq!

Number of mole of silver is twica that of copper
(number of mole of copper is half that of silver)
The chargs of copper(ll) fon 15 +2 and the charge of silver jon is +4

Gwiven the same guanlity of electrons, the number of copper{ll 1ons
discharged is half that of silver lons

They have the same general formula, C,Hau0
‘The consecutive members Increases by a —GH;- group of atoms

CgHa0

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

ACS(Independent) 2015 Final exam Y4 express




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

WHH o
Ly

Ethyl butancate

B?

HCI s In excess } .
Matal X Is the limiting reagent and in both axpeﬁmems, the samé 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

Copperis a catalyst
It sgjads up the reaction by providing an allemalive réacilon pathway
which has & lower activation 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

— PR
x;‘:{}'l' L 5}
J—p;a;_f{c

2 .

A
,-ru'l R b
hk‘:}%ﬁ e ‘fd .
M *3w-NlEj " 251 '
3 "B‘ 'l fl
n
A
L/

- “

A e - aa

P

E.
~

3

T,

o e o e e

=]
x

EITHER
BY a

OR
B9 a

Flud is more likely to be the Linear polymer
Sokd is more likely to be the Cross-linked polytmer
Filler is Inear polymer and contact lenses are cross-hinked polymer

No of mole of monomer = 77/154 =0 5 mol
No of mole of fedine = 2X0 5 = 1 mole
Mass of lodine = 4X0 5X127 =254 g

Sulphur dioxide s an acidlc oxlde and dissolves in water to form acid

Aluminium It hasa protectve layer of aluminium oxide

Iron remains shiny arey  Zinc provides sacnficial protection forron  Zine
1s more reachive than Iron and loses electrons more easily It corrodes in
place of iron

Carbon monoxide s 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 furns blue in moist alr and ammonia gas mixture but remains
red in dry ammonia

Ammonia needs to dissolve in water to become an alkall and releases
aqueous hydroede 1ons

In the structure of graphite, each carbon bonds to other carbon atoms
using three of the four valance electrons The non-bonding valance
electrons of tha carbon atoms form the sea of delocalised elettrons that
made graphite a conductor of electricity. .

The carbon atoms are covalently bonded In layers eonsisting of
hexagonal rings. Between the layers are weak forces that can be easily
overcome which make the layers shde over each other easily Graplite
can be used as a Jubneant at high temperatura due to the many strong
covalent bonds between the carbon atoms

Silicon carbide has a glant molecular structure A Jarge number of carbon
and sillcon atoms are all joined together by steonq covalent bonds ina
qaint three-cimensional fattlce structure A lot of energy would be needed
ta break these bonds and the structure Is hard and rigld

QTRPS

T
Ca (s) +2 H;0 (i) —+ Ca{OH)2 (2} + H2 (g)

Displacement reaction
Rs more reactive than P R loses electron more easily than P and it
disptaces P from the aqueous nitrate solution

ACS({independent) 2015 Final exam Y4 axpreds ,
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Name of Candidate ( ) Class Index No .

1

Naturally-occurring 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?

A Brommns contains the two isctopes in equal proportions

B Bromine has different oxidation states

C  Bromne isotopes have different numbers of protons

D Bromine is a gaseous mixture of atoms and molecules at room lemperature

Silicon cartude, SIC, has a shucture similar{o diamond Boron nitnde, BN, has a structure simllar 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 molecules

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

close together, moving at random

closs gether, not maving

A

B | widely separated, moving at random
C | widely separated, moving at random
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 elemant Xz combines with an equal voluma of gasedus hydrogen to form

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

A HX B L HX ,
C HX D S HX - - -

L

) ;

The mass of pne mole of a chiorde 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

B YLl D YCiz

7 The diagram shows the structure of a covalent compound containlng the element hydrogen, H, and
the unknown elements X, Y and Z.

H Y
4

- H—X—X _H.
A 4
H Y—z

To which groups of the Perlodic Table do these three elements, X, Y and Z, belong?

X Y

oo wm >
N A A a
LR I |
A0 a2

8 How could a sample of potassium be obtainad 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 methods2and 3
D method 3 only

9. Which diagram repressnts the structure of an alloy?

10. When a volcano erupts, which gag s produced n significant amounts?
A carbon monoxida
B chlorofluorccarbons
C  methane
D sulfur dioxide -
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11. A concertrated aqueous solution of copper(ll) chlonde is electrolysed using mert electrodes  What s 16 Four oxides are added separately to aqueous sodium hydroxide
the product at the negative electrode? .
1 aluminium oxide
A chlorlne 2 carbon dioxide
B copper 3 copper{ll) oxide
G hydrogen 4 magnesium oxlde
D  oxygen
Which oxides react with aqueous sodlum hydroxide?
12 The energy profile for the forward direction of a reversible reaction Is shown A 1and2only
- - - - - « B 1,3and4only -
! C Z2only
D 3and4only
energy 17 Which Is most likely use of sulfuric acld?
A asableach
B in the manufacture of ammonla
C  inthe manufacture of fertilisers
. D inthe manufacture of battery acid
progress of reaction
Which row comrectly shows both the sign of the activaton eénergy and thé typa of the enthalpy change 18 Which property is common to calcium, potassium and sodium?
for the reverse reaction?
A Theiratoms all have one electron in the outermost shall
h of activath B Thelrions all have elght electrons in their outermost shell
o zr:rg;a O | enthalpy change C  The lons have are sttracted to tha positive electrode
D  They are all deposited at the anode when their motten chloside 1s electrolysed
A negative endothermlc
B negative exothermic 19 Which two statements indicato that metal M may have a proton number between 21 and 307
< positive endothermic 1 It conducts electrictty
2 1t does not react with water
b pasiive awothenmic 3 Itforms two baslc oxides with formulae MO and Mz0a
4 It forms two coloured sulfates
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 fand2 B 1and4
C 2and3 D 3and 4
A Ca® B o c co* D H
14. Which ontc equation describes a redox reaction?? 20 Which substancs, in the glven physical state, is found at the bottom of the blast fumace?
A Agleq)+Cr (ag) — AgCl(s) substance physical state
B 2HYag)+ COs (aq) — COxg) + H20()
¢ HYag) +OH{ag) - Hzgl(l) A | calclum carbonate solid
+Cu® — *taq) + Culs!
D Zoly) +CuT(eq) ~ Zn(aq)+ Culs) B | calcumslicate liquid
45, Carbon and sillcon are both In Group IV of the Periodic Table .
Which statement is correct for both carbon dickide and siicon dloxide? c carbon liquid
A They are acldic oxides ' D iron sold
B  They are readily soluble In water.
¢ They contain onlc bonds
D  They have glant molecular structures.
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21 Gas Z s to be separated from a mixture of gases X, Y and Z by the apparatus shown Iin the diagram

XY, Z p
iz

5

coppe/r(l[) oxide

N .Z-‘-"

aqueous sgdium
hydroxide

For which mixture will thls system work successfully?

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

22 Which reacton does notinvelve either axidation or reduction?

A
B
c
D

CHd(g) +20q)
Cuz+{aq) + Zn(s)
CuQ(s) + H280u4(aq)
Zn(s) + H504(aq)

—
-
—
-

COz(g) + 2H:0(g)
Cu(s) + Znz+{aq)
CuS04(aq) + H:0()
ZnS04(aq) + Hilg)

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

oQwr

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

oWl

an oxidising agent
areducing agent.
a catalyst.

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

calcium
hydrogen

carbon monroxide
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

+ -

silvery metal

molten lead(I) bromide

heat
What happens dunng this electrolysts?

A Afoms echange to lons

B lons change to atoms,

C  Covalent bonds are broken
C  New compounds are formed

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

calciumn hydroxdde and barfum sulfate

calclum nitrate and laad(}l) sulfate

oom>
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28 The compounds CO{NHz2)2and NH:NOs are used as fertilisers 31 Scrap Iron s often recycled  Which reason for recycling 1s not correct?

The proportlon of nitrogen by mass in CO{NHz)zis 1 that in NH«NGa
that in NH«NO A Itreduces the need to collect the scrap ron
The proportion of nitrogen by mala in CO{NHaJeis 2 atin R It reduces the amount of waste taken to landfill sites

B
Which words correctly complete gaps 1 and 27 C  ltreduces the amount of pollutlon at the site of the ore extraction
D It saves natural resources

1 2
A aqual to equal to 32 A student performs two reactions.
B higher than equalto reaction1 10 gof magnesnurﬂ ribban with excess 2 0 mol / dmaadllute hydrochleric acid
reaction 2 5 g of magnesium powder with excess 3 0 mol / dm” dilute h hi id
¢ | higherthan higher than g gnesium p m’” dilute hydrochlonc aci
In both experiments, the volume of hydrogen produced, V, is measured against time, t, and the
D lower than lower than results plotted graphically Which set of graphs Is correct?
A B
29 Titration of an acld against a base is a method often used In the preparation of salts v v
Which propertles of the acid, the base and the salt are required if this method is to be reaction 2 reacion 4
used?
reaction 1 reacton 2
acld base salt
A Insoluble insoluble Insolutle o N 0 .
B soluble tnscluble Insoluble 0 ¢ 0 't
C solubla soluble insoluble
D soluble soluble soluble c D
v
reaction 1 reachon 1

30 The oxide of an element X increases the rate of decomposition of hydrogen peroxide At the end of reachon 2 7 reaclion? -

the reaction the oxide of X is unchanged
Which detalls are those of X?

0 . ol -
proton numbar | mass number 0 ! 0 t

A 18 40

B 20 40 33 Which information is correct regarding the formation of ethanol by the process of fermentation?

[+ 25 55

substances gas evolved
D 82 207 formented during fermentation
. A carbohydrates carbon dioxide .
B carbohydrales carbon monoxide
c hydrooarbons carbon dioxide
D hydrocarbons carbon monoxide
2015 S 4 Prchminary Exsmination Chenoistry paper 2 50732 2035 Sec d Frel o raiaren () Pl ST
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34 What are the reactions of compounds W, X, Y and Z? 36 Useful fractions are obtained by the fractional distilation of petroleumn

Which fraction is matched by its use?

il

w X Y Z
H H ] IF Il-l H T 'i[ fraction use
c|;=(1: H—C—C—H H—C———C—HR C=C A bitumen fusl in cars
(!:QOH cl:ooH OH COOH COOH COOH cl)H (I)H B lubricating oils for making waxes and polishes
== - - - =l € | paraffin (kerosene) Tor makifig'roads
decolourises hasapH reacts with D | pefrol (gasolena) “alreraft fual
aqusous bromine of less than 7 ?ocfaorggxgrl:c;:tcel;i
A Xand Y W, ¥and ¥ W, X, vandz 37 Which statement, about the compound shawn below, Is correct?
B XandY Xand Z Xand Z '
c Wand Z W, XandY XeandZ H- -0
D Wand 2 XandZ W, XandY

C- -Cii, - -Cly, -~CH,

g

35 Compound X has the molecular formula CaHsO It does not react with ammonia

It does not react with magnesium
It Is formed by oxidation of butano!
It1s propanoic acid.

X can be mada by a fermantation process,
X can be oxidisedto Y
X can react wath Y to form Z and water

oOwmr

To which homologoys senes do X, Y and Z belong?

38 Compounds X and Y are both alkanes. Compound X has a higher bolling point than compound Y

What could be the formulae of compounds X and Y?
X Y z
A alcohols carboxylic aclds esters compound X compound Y
B aloohols esters carboxylic aclds
A CgHss CoHyg
C | carboxylc acids alcshols esters B
D | carboxylicacids esters alochols Cafte CoHap
c CBH18 CBH«;G
. D CoHazo CgH1g
201§ See 4 Prelminary Excmipotion Chemuslry piper 2 S0TM2
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39 Compound Q has the structure shown.

Which structure is an isomef of Q7

I—0=—1I

Ir—0O0—I

r—-0—I

Ir—0—I

H—O0—

I—QO—T
LT—0—0—x
T——O—=T

I—U—T

40 What is the partial structure of the polymer formed by the polymerisation of propene,
CHaCH=CHz2?

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]n_vl I
H.I,_V|H
H:..,_V|H

H..
T—0—0
TG
T.T
T Qe
-

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

12

H
C|IN|O
Na | Mg Al | Si
K {cCa Fe Cu|Zn
Rb R _
(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]

31
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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

(a) Suggest why 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 {i1) carbonate and
calcium carbonate, two separate but same .experiments were carned out.

Experiment (i) the 5ame 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 mass of lead carbonate is hedled, =~ {1]
Graph (i) for experiment (ii} when same number of moles bf calcuum carbonate is

heated. - . : {1

The structures of sodium chloride and chlorine are shown below.
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sodium chloride chlorine

(@) 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;COOC:Hs + OH > CH;COO™ + C;Hs0H
ethyl ethanoate ethanoate ions .

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

0.4 ”J

Y

0'3 K| 3 j ‘11

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

| §
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 ........... eoeceo .. Tenenresenens mol/dm®/ s [1]

(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 B W OH H & N

{ w4 1 & 1 4
.H'____‘g_.@mt’-i.ga;; .a%a‘% ""T':F:""—""I'E

H B H # M

H o H B

emgm’l‘%i 'ﬁii‘*ﬂ
i i
H H 3 B B H

Triglyceride-Satuiatet

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 _Percantaggby 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 carhonate A

H,S0,(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.

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

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

F oeeereneeas mrassssres srmessesemssreeossssseeesssessssesesens [6]

7. The diagram shows a simple electrochemical cell.

_®_

positive
electrode negative electrode
diluie J
sulfuric acid _ )

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

MOoStTeactiVe v cececrennsreies  ameveeeeen

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

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.

AULITIIIIUITY 1or e ceeoees vvvesmseeacessss sresesssmssassrasassasmsatsstaasorsesont sadsrresnsssnesatsttisessde sovessansssansssssssrnsnns

{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 either/or 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:gq“lﬁiselement boilir;g c;aoint
helium 0.15 —269
neon =~ -~ 1.20 —D46 .
' argon 140 186
kryptan e . 152
xenon — 3.52~ ] 2

e e m A

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

e [
{b) Exﬁ!ain why noble gaseés are inert and not reactive.
................. teerresseesa een etessesseseasaRsErte Serussas semestessssesesstase ssae sessesssssessee serussssiessessrensessesscacs [1]
(c) Several compounds of the noble gases have been produced in recent years, €.g.