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1 Oxygen was prepared from hydrogen peroxide and collected as shown in the diagram
2H0, > 2H0 + O,

axygen

W e ol water
Wra L TR Do A S,

manganese(IV) oxtde

The first few tubes of gas were rejected because the gas was contaminated by
A hydrogen
B hydrogen peroxide.
C nitrogen.
D water vapour

2 Which of the following is the best method of obtalning pure water from ink?
A chromatography

B distilatton

C filtraton

D freezing

cal



3 The diagrams show mixtures of chemlcals that react to produce gases

3

In which reaction will the lifmus paper change colour?

A

damp blue
litmus paper

difute
hydrochlotic acid

anc

c

damp blue
fitmus paper

aqueous sodium
hydraxide

ammonfum chloride

dampred  _
litmus paper

dilute
hydrochloric actd

sodium carbonate

D

damp red
[itmus paper

aqueous sodium
hydraxide

B

HETAn = TE)
o P 4]

Nrpar ¥
e A

=
o+

sodium nifrate and
aluminium

4 Which statement about the numbers of parficles In atoms is correct?
Apart from hydrogen, most atoms contain

A mora electrons than protons.

B more neutrons than protons.
C more protons than electrons
D more protons than neutrons.

-
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5 In one motecule of carbon dioxide, GOy, what Is the total number of electrons present and
how many are involved In bonding betwaen the carbon and oxygen atoms?

total number of electrons electrons involved Iin bonding
A ST 4 il
B 16 8
c 22 4
D 22 8

6 The symbols and electronic structures for some elements are shown below.
sllicon, S1{2,8,4) oxygen, O (2,6) hydrogen, H (1)
fluonne, F (2,7) nitrogen, N (2,5}

Which formula Is comrect for a compound containing stlicon?
A SigF B SiHs C SINs D Siz0

7 The formula of an oxide of uranium js UO,.
What is the formula of the corresponding chloride? -

A UCl B UCI C U,Ct D U4Cf

8 Elements X and Y combine to form the gas XYz

What are X and Y?
X Y
A | caleum chlorine
B | carbon hydrogen
C | carbon axygen
D | hydrogen | oxygen

9 An 8 g sample of oxygen atoms contains the same number of atoms as 16 g of element X,
What is the relative atomic mass, A, of X?

A4 B8 C1i6 D32
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10 Which of the sampleeg below has the greatest mass?
A 60x10% molecules of hydregen
B 5 0 mol of neon atoms
C 12 x-10* atoms of silver ==

D 17*102gof|ron

11 An electrical circuit is set up using copper wire

/copper wiRg

S

Which process takes place in the copper wire?

A Electrons move along the wire to the negative terminal, positive ions stay in position

B Electrons move along the wire to the positive terminal, positive lons move to the negative
terminal

C Elecirons move along the wire fo the positive terminal, posifive fons stay ih position

D Negativa lons move along the wire to the positiva terminal, posiive ions move to the

negative terminal,

12 A substance Q conducts electricity both when solid and molten
What s Q7

A analloy

B a hydrocarbon

C a metal oxlde

D a salt
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13 The diagram shows the electrolysis of concentrated aqueous sodium chlonde.

concantrated
aqueous sodium
chloride and litmus

What s the colour of the Itmus at each electrode after five minutes?

colour at anode | colour at cathode
A blua red
B red blue
c rad colourless
D colourless blua

14 In which of the following reaction Is sulfur dioxide acting as an oxidizing agent ?

A SO +2Hz0 + Gy — ;804 + 2HC/
B SO, +2NaOH ~+ NayS0;3 + H;0

C 280;+0, =250,

D SOp+2H,S — 2H,0 + 38

15 Substance X liberates iodine from aquecus potassium lodide and decolourises acidified
gqueous potassium manganate(VII).
How Is the behaviour of X described?

A as an oxidising agent only

B as a reducing agent only

C asan oxidising agent and a reducing agent

D as nelther an oxidising agent nor a reducing agent

191
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16 Which graph shows the effect of increasing temperature on the rate of reaction of
calcium carbonate with dilute hydrochloric acid?

A - . B
ralg rate
ot - [+ -
0 temperalure ¢ temperature
c D
rata rate
- Ok
0 temperature o temperature

17 Sulfuric acld (HzS04) and nitric acid (HNO;3) are both strong aclds.
Ethanolc acld (CHaCOOH) Is a weak acld

2000 em® solutions of 0.10 M concendration of each of these three acids were separately
titrated with a 0.10 M solution of sodium hydroxide (NaOH)
In order to react completely

A all three acids would require the sama volume of NaOH

B CHiCOOH and HNO; would require the same volume of NaOH but H2S0; would
requlre more.

C HNO; would require more NaOH than CH3COOH but less than H280a.

D H2S04 and HNO3 would require the same volume of NaOH but CH3COOH would

require less }

168
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A 25 cm® sample of dilute sulfuric acld contains 0 025 moles of the acld
What is the concentration of hydrogen ions In the solution?

200 mol / dm®
100 mol / dm®=~ ~ - -
0 50 mol / dm®

0 25 mol / dm®

Titratlon of an acid against a base is a method often used in the preparation of salts
Which properties of the acid, the base and the sait are required if this method Is to be
used?

acid base salt
A mscluble nsoluble insoluble
B soluble insoluble insoluble
c soluble soluble insoluble
D soluble soluble soluble

One mole of compound X gives threa moles of lons In agueocus solution
X reacts with ammonsum carbonate to give an acidic gas

What Is compound X?

calclum hydroxide

ethanolc acld

sodium hydroxide

sulfunc acd
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21 The graph below shows the change in pH of a reaction solution during a ttration of
0.10 M NaOH with 0 10 M CH3COOH

Titratien of 2¢ 00 mL 0,10 M NaOH with 0 10 M CHyCOOH

12 —
10 \\

3
m |

[ e —

4

2

o . . . M N .

o 3 1¢ 15 20 25 30 35
wvolrme CH;COCOH (mL)

A suitable Indicator for the titration and the colour change observed is

indicator colour change observed
A methyl orangs red to yellow
B methyl orange yellow to red
Cc phenolpmthalem colourless to pink
D phenolphthalein pink to colourless

22 Which statement about the Perlodic Table is correct?

A The colour of the elements becomes darker down Group Vi
B The melting point of the elements increasas down Group |
C The reactivity of the elements increases down Group VIl

D The reactivity of the elements decreases down Group |

23 Element X Is a solid at room temperature
It needs one electron per atorn to gan the electronic structure of a noble gas
It 1s the least reactive element in its group
What 1s the element X?

A At B Cs CF D Li
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24 The resuilts of three halogen displacement experiments are shown.
The table shows the results

halide solution
expenment | halogen added
. X Y- z
Xy - Y, displaced | Z, displaced
2 Y, no reaction - no reaction
) Z, no reaction | Y, displaced -

What are halogens X, Y and Z7

X Y Z
A Br c I
B Br 1 Ct
c Cl Br I
D Ci 1 Br

25 Rubldiumn is In Group ! of the Periodic Table.
What are properttes of rubidium chloride?

o | ot |
A RbCI 70 Insoluble
B RbCt 700 soluble
c RbCI, 70 soluble
D RbCI; 700 nsoluble

69!
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26 The carbonate of metal X Is a white solid It decomposes whan heated.
Carboen dloxide and a yellow solld oxide are formed
What is metal X?
A copper
B on
C lead
D sodium

27 Iron pipes corrode rapldly when exposed to sea water
Which metal, when attached to the iron, would not offer protection agalnst corrosion?

A aluminium
B copper

C magnesium
D zinc

28 Threa types of steel have different properties
steal 1 easily shaped
steel 2.brittle
stee! 3 resistant to corrosion
What are the names of these three types of steel?

steal 1 stenl 2 steal 3
A high carbon mild stainless
B high carbon stalnless mild
C mild high carbon stanless
D mild stanless high catbon

29 Which oxide Is most readily reduced to the metal by heating In a stream of hydrogen?

A calcium oxlde
B lead(ll) oxide
C sodum oxide
D zinc oxide

170
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30 Which method can be used to cbtain ammonta from ammonium sulfate?

A Heating it with an acld

B Heating it with an alkali

C -Heating it with an oxidising agent - -
D Heating it with a reducing agent

31 Vegetable matter Is biodegradable
Which gas Is released into the atmosphere when vegetable matter biodegrades?
A carbon monoxide
B methane
C nitrogen dioxide
D sulfur dioxide

32 Samples of four dliferent substances are added to separate volumes of water
The temperature changes are measured.
For which substance does an exothermic reaction occur?

substance added temperature change
A ammonium chlonde decrease
B ethanol none
c ice decrease
D sodium increase
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33 A situdent investigated the reaction of different vegetable oils with hydrogen

100 cm® of hydrogen was passed through 1 g samples of vegetable oils containing a
suitable catalyst.

The volume of hydrogen remaining after each reaction was recorded

volure of hydrogen
remalning/om

100
a7
63

0

vegetable ol

o A3 P o

Which vegetable oils are unsaturated?
A Ponly
B Qand Renly
C Q,RandSonly
D Sonly

34 A compound associated with the smell or flavour of raspbemes has the structure

1.1
NN,
H I H

To syntheslse this compound In the laboratory you would react
A butanol and methanolc acld.
B methanol and butanoic acld,
C methancl and propanoic acid.
D propanol and methanolc acid
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35 A large polysthene molecule is found to have a relative molecular mass of 4 0 x 1 o*.
The number of carbon atoms 1n this molecule would be closest to

A 1500

B 2900° --
C 3300

D 18x 107

36 Methane, CHy, the first member of the alkane homologous series, has a bolling point
of -161%C
Which molecular formula and bolling peint could be correct for another alkane?

molacular formula | boiling point/°C
A CoHy -88
B CaHs ~185
c CaHg ~ 69
D Cals -42

37 A factory manufactures poly{ethena)
Which raw material will the factory need?

A bifumen
B methane
C methanol
D naphtha

38 Under certain conditions 1 mole of ethane reacts with 2 moles of chlorine In a
substitution reaction
What [s the fermula of the organic product in this reaction?

A CaHsCr B CzH4Ch G Cala2Cly D CHxCh
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39 The displayed formulae of two compounds are shown

0

H H
H-—l & H- e
E_\o—clf——n —I i c\o—l-l

What are the simllarities and differences between the two compounds?

stmilarlles differences
A molecular farmulae reacons
B molecular formulas relative molecular masses
c struciures molecular formulae
D sfruciures relative molecular masses

172
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40 A compound known in industry as ‘MTBE' is used as an additiva in ‘lead-free’ petrol.
The structural formula of MTBE s shown

|
H H—C—H H
H—cl:—- O—-J:—H

I
H H—CI:-—H H

H
Which compound is an isomer of "MTBE'?

A B
Tl LT
H—C—C—-C——G—(I)—-H H—C—C—C—0—C—H
ol Lol I
H H H O H H H H H
c D
] L
H—CI:—H H—(II—(Ii—O—(l:—H

1 Ry
H—'C-—CI:—(l}—O—H H I!I

H H
H—C—H

H
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A1

2

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

- -
_— .-

The d;agram shows the structures of five compounds, A, B, C, D and E,
containing carbon.

A B o D E
ct H H H H o H
O0=—C=—0 ‘13 C=C ([3 H—CG—C—0—H
~ P / N\ AU
ci cln ct H H H I!I H H H

Answer these questions using the letters A, B, C, D or E.
Each compound can be used once, more than once or not at all.

Which one of these compounds”

[ A N }%“1;‘* fL; v

(a) can change the colour of aqueous bromine 1]
Voea St Ta e o ooz e ' Ay tor, s TV P S e

(b) is a product of respiration - - P 1)

(c) is the main constituent of natural gas 1

(d) is a product of substitution reaction 1

(e) is a liquid at room temperature and pressure [1]

[Total : 5]

For
Examiners
Use

ST s
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A2 (a) The Kinetic Theory explains the properties of solids, liquids and gases in
terms of the movement of particles.
Liquids and gases both take up the shape of the container but a gas always
fills the container. Explain this, using the ideas of the Kinetic Theory.

liquid gas

.7 fills container

does not fill container
but has shape of bottom
of container

(3]

(b) The following apparatus can be used to measure the rate of diffusion of a

gas.
I
TP T T EIT T
rJ:I metal foil,
; F gas escapes
/ through small
hole infoll
constant gas
pressure gas
applied syringe

(i) What measurements would need to be taken to calculate the rate of
diffusion of a gas?

[2].

For
Examiner's
Use

i/
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4"

A2 (i) Which gas, carbon dioxide or sulfur dioxide, would diffuse faster?
Explain your choice.

(2]

(c)A20 cm® sample of butyne, C4Hg, is burnt in 150 cm® of oxygen.
2C Hg(g) + 110,(g) — 8C0O,(g) + 6H,0()

What is the fotal volume of gases left at the end of the reaction?

3]

[Total : 10]

For
Examiner's
Use




A3 Insoluble salts are made by precipitation.

(a) A preparation of the insoluble salt calcium fluoride is descrnibed below.

To 15 cm® of aqueous calcium chloride, 30 cm® of aqueous sodium fluoride is
added. ~ - —- -

The concentration of both solutions is 1.00 mol/dm®. The mixture is filtered

and the precipitate washed with distilled water. Finally, the precipitate is
heated in an oven.

(i) Write the ionic equation (including state symbols) for the reaction.

(2]

(ii) Why is the volume of sodium fluoride solution double that of the
calcium chloride solution?

(1

(iif) Why is the precipitate washed with distiled water?

(1]

(iv) Why is the solid heated?

(1]

For
Examiner's
Use

179
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A3

6

(b) The formulae of insoluble compounds can be found by precipitation reactions.
2.0 cm® of aqueous sodium phosphate, Na3POy was added to 12.0 cm® of
an aqueous solution of the nitrate of metal M.
The concentration of both solutions was 1.00 mol/dm?.
When the precipitate had settled, its height was measured. -

solution
precipitate of
the phosphate
of metal M b height of
f precipitate

The experiment was repeated using different volumes of the phosphate
solution. The results are shown on the following graph.

164

12
height of
precipiiate 8+
fom

4 -

0 T T T T T ™
0 2 4 6 8 10 12 14

volume of phosphate solufion/cm®

—

What is the formula of the phosphate of metal M? Explain your reasoning.

[3

[Total : 8]

For
Examiner's
Use
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A4 Ethylamine, CH3~CH2-NHy, is a base which has similar properties to ammonia.
(a) In aqueous ethylamine, there is the following reaction :
CH;=CH,-NH, + H,0 = CH,-CH,-NH;* + OH~ - -
Given aqueous solutions of ethylamine and sodium hydroxide, describe how

you could show that ethylamine is a weak base like ammonia and not a strong
base like sodium hydroxide.

[31

(b) Ethylamine, like ammonia, reacts with acids fo form saits.
CHCH-NH, + HC! —» CH-CHNH.CI
ethylammonium chloride

Suggest how you could displace ethylamine from the salt, ethylammonium
chloride,

[1]

{c) Explain the chemistry of the following reaction:

When aqueous ethylamine is added to aqueous iron(lll} chloride, a red-brown
precipitate is formed.

[2]

[Total : 6]

For
Examuner's
Use

181
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A5 The reactivity series shows the metals in order of reactivity.

(a) The reactivity senies can be established using displacement reactions.

8

A piece of zinc is added to aqueous lead(ll) nitrate. The zinc becomes coated
with a black deposit of lead. . :

Zn + Pb* —» Zn®* + Pb

Zinc is more reactive than lead.

The reactivity series can be written as a list of ionic equations.

Zn
Fe
Pb
Cu
Ag

(i) Explain why the positive ions are likely to be oxidants (oxidising agents).

L
e

+

R/

n* + 2e
Fe? + 2e-
Pb? + 2e
Cu® + 2Ze

Agt + e

(ii) Deduce which ion in the list above is the best oxidant (oxidising agent):

poe e -

(iii) Which ion(s) in the list can oxidise lead metal?

(]

s

[

For
Examiner's
Use




AS

(b) A reactivity series can also be established by measuring the voltage of simple

9

cells. The diagram shows a simple cell.

tmeter
~ :

Y

cadmium
electrode

Results from cells using the metals tin, cadmium, zinc and copper are given

copper
elechrode

in the table below.

cell electr ode 1 elfzctrode 2 voltage /volis
positive electrode | negative electrode
1 copper cadmium .74
. copper fin 048
3 copper zinc 1.10

Write the four metals in order of increasing reacfivity and explain how you
used the data in the table to determine this order.

[3]

[Total : 6]

For

Examiner's
Use

109
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10

A6  An electrolytic process known as electro-refining is the final stage in producing
highly purified copper. In a small-scale trial, a lump of impure copper is used as
one electrode and a small plate of pure copper is used as the other electrode.
The electrolyte is a mixture of agueous sulfuric acid and copper(!l) sulfate.

DC gowerglq)ply

polarity

¥

%—' — pure copper plae
H,50,(aq)

N Y,

(a) Indicate in the box labelled ‘polarity’ on the diagram above the polarity of the
impure copper. e[ectrode by puttlng elther + or - 1

- - “

In a trial experiment, the electrodes were wetghed before and after
electrolysis.

The results are provided in the followmg table.

Mass of lump of Mass of

impure copper pure copper
Before electrolysis 10.30 kg 1.55kg
After electrolysis 0.855 kg 2.80 kg

(b) On the basis of these results

(i} calculate the percentage purity of the lump of impure copper; 3]

For
Examiner's
Use
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AB (i) state one factor that may affect the accuracy of these results.

) - - - (1]

(c) Lumps of impure copper typically contain impunties such as silver, gold,
cobalt, nickel and zinc. Cobalt, nickel and zinc are oxidised from the copper
lump and exist as ions in the electrolyte. Silver and gold are not oxidised and
form part of an inscluble sludge at the base of the cell.

Why is it important that silver and gold are not present as cations in the
electrolyte?

[1]

[Total : 6]

189

For
Examiner's
Use
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12

A7 There are two types of polymerisation - addition and condensation.

(a) Describe the difference between them.

(b) Poly(dichloroethene) is used to package food.
The.structural formula of dichloroethene is shown below.

H Cl
N/
C=—
/ N\
Cl

Draw the structure of poly(dichloroethene) showing two repeat units.

2]

[2]

For
Examuner’s
Use
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13
A7  (c) The polymer known as PVA is used in paints and adhesives. o e
Its structure is shown below. Use

—CH,~—CH—CH,—CH—
OOCCH,  QOCCH,

Deduce the structural formula of its monomer.

{1
(d) A condensation polymer can be made from the following monomers
HOOC(CH,),COOH and H,N(CH,).NH,
(i) Draw the structure of this polymer showing two repeat units. 2]

(if) Describe the pollution problems caused by non-bicdegradable polymers.

[2]

[Total: 9]




14
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3
Section B
Answer the questions in this section in the spaces provided.
Answer three questions from this section.

The last question is in the form of either/or and only one of the alternatives should
- be attempted. - - H

The total mark for %is section is 30.

B8 (a) Enzymes are biological catalysts. They are used both in research laboratories
and in industry. Enzymes called proteases can hydrolyse proteins to amino
acids. The amino acids can be separated and identified by chromatography.
A drop that contains a mixture of four amino acids was applied to a thin layer

chromatography plate. The plate was placed in solvent G and the following
chromatogram was obtained.

B C

"""""""""""" solvent front: solvent G

Alag %
| et
-y i3

X

1

|
application

A

The Ryvalues for each of the amino acids in solvent G are provided in"table

below. ’
amino acid Rt (solvent G)
alanine 0.51 ;
arginine 0.;16
threonine v {40.:5»1. e
tyros;ine : 0.68

191

For
Examiner's
Use
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B8

4
(i) Name the amino acid that corresponds to spot 1.

[1]

(ii) What factor determines the different Ry values of the different amino acids?

2
-

(1]

(iii) Explain why the chromatogram must be exposed to a locating agent before
Rrvalues can be measured.

ay

(iv) Measuring Ry values on a chromatogram is one way of identifying amino
acids. Suggest another.

1

(v) The plate was dried, rotated through 90° in an anticlockwise direction and
then placed in solvent F,

The Ryvalues for each of the amlno acids in solvent F'are prowded in table
below. S -

amino acid Rr (solvent F)
alanine 0.21
arginine 0.21

threonine 0.34
tyrosine 0.43

The following chromatogram was obtained.

solvent front:
C solvent G D
B
---+: ------------------------------------- solvent fronf: solvent F
:
r
i
[}
]
L}
: *
4 [
' v ]
'
: ¥<—1— application
i point of drop
B A

chromatogram I
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5
B8 Circle the spot on chromatogram |l that represents alanine. {11 g;mme,,s
Use
Explain, in terms of the data provided, why only three spots are present in
chromatogram | while four spots are present in chromatogram I
. [2]

(b) The enzyme called zymase catalyses the anaerobic respiration of glucose
during fermentation which can be carried out in the apparatus drawn below.
After a few days the reaction stops. It has produced a 12% aqueous solution
of ethanol.

allows carbon

dioxide to escape
but prevents air entering
aqueous glucose
and yeast
(i} Complete the equation.
CeH120s — + (1]
(if) Suggest a reason why the reaction stops after a few days.
[1]
(iii) Why is it essential that there is no oxygen in the flask?
(1]

. [Total : 10} |
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B9 (a) The rate of the reaction between iron and aqueous bromine can be
investigated using the apparatus shown below.

/attached to stirrer

- - " -

C‘)\ piece of metal rotates

piece of metal (iron)

solufion of bromine

A piece of iron was weighed and placed in the apparatus. It was removed at
regular intervals and the clock was paused: The piece of iron was washed,
dried, weighed and replaced. The clock was restarted.

This was continued until the solution was colourless.

"The mass of iron was plotted agalnst tlmebThe graph shows the results
obtained.

mass of
iron
0 0 »-
ime (iron was in
solution of bremine)

(i) Suggest an explanation for the shape of the graph.

[2]
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B9 (ii) Predict the shape of the graph if a similar piece of iron (same mass) with a
much rougher surface had been used. Explain your answer.

2]

(iif) Describe how you could find out if the rate of this reaction depended on the
speed of stirring.

3]

(b) !ron is extracted from its ore (haematite) in a blast furnace.
Using chemical equations, describe the essential reactions taking place
in the blast fumace which results in the production of iron.
- - - : “ [31

. [Total; 10
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EITHER

B10 {(a) A‘QwikCure’ pack, used to freat sporting injuries, contains a bag of water
inside a larger bag of finely powdered ammonium nitrate, NHsNOaj.
- - Squeezing the pack causes the bag of water to break and the NH;NO; to

dissolve.
The change of energy that occurs can be used to treat an injury.
NH4NO3 (s) — NH4NO3 (aq) AH = +25 kJ/mol

(i) State and explain if the dissolving process is exothermic or endothermic.

[2]

(ii) Suppose the activation energy of the reverse change is 35 kJ/mol.
Explain the meaning of the term ‘activation energy’.

(1

(iii) On the graph below, sketch an energy profile diagram showing the changes
that occur in chemical energy as the NHsNO; powder dissolves. [3]
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EITHER

B10 (b) Sodium reacts with nitrogen to form a compound called sodium nitride.
The chemical formula of sodium nitride is NayN.

A sample of sodium in a porcelain boat was heated in a combustion tube while
nitrogen gas was passed over it.

The following masses were recorded.

Mass of porcelain boat when empty L =14, 54 g
Mass of porce!a:n boat + sodlum =15.13 g
Mass of porcelain boat + sodiurn Ritride = 15.19'g

(i) Determine the empirical formula of sodium nitride. [3]

(if) Write an equation for the formation of sodium nitride.

w

_ —— )

. [Total : 10]
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B10 (a) In 1894, the sc1entlst W. Ramsay, carried out the following experiments
starting with 100 cm® of air. -

The 100 cm® of air were passed through solution X to remove fraces of
acidic gases. Then the air was bubbled through concentrated sulfuric acid to
remove water vapour. The remaining gases were treated wrth excess of

hot copper and the volume decreased from almost 100 em® to 80 cm’.
The gases that did not react with hot copper were heated with magnesium.

1 em® of gas Y remained and a white solid Z was formed. Solid Z reacted
with water to form only magnesium hydroxide and ammonia.

(i) Name the ion, in solution X, which reacts with the acidic gases.

(1

(i) Give the formula of solid Z.

(1]

(iii) Gas Y has a density of 1.66 g/dm° at r.tp.
Calculate the mass of 1 mole of gas Y and hence identify the gas.

(1

(iv) Most gases are identified by a chemical test.
Why must gas Y be identified using a physical property?

[1]




OR

11

B10 (b) The table shows some properties of gases in dry air.

-Gas In dry air Densityin  [~Melting paint | Boiling point | Percentage
kg/m? in°c in °C (%) in air
Nitrogen 1.2506 -210 ~196 78.08
Oxygen 1.4290 -219 -183 20.95
Carhon dioxide 1.977 -57 -57 0.033
Helium 0.1785 =272 269 0.00052
Neon 0.8999 —24% —246 0.0019
Argon 1.7837 -189 -186 0.934
Krypton 3.74 -157 153 0.00011
Xenon 5.86 =112 -108 0.0000087

In 1895, Lord Rayleigh isolated nitrogen from dry air by removing the other
known gases, oxygen and carbon dioxide.
He then discovered that nitrogen from dry air had a different density to pure
nitrogen produced from chemical reactions.

He concluded that nitrogen extracted from dry air was mixed with another gas.

The density of nitrogen extracted from dry air was higher than the dénsity of

pure nitrogen.

Use the information above to explain why.

2]
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OR

B10 (c) Minimising air pollution is essential for health and for the environment.

(i) Low sulfur fuels are being introduced. Ordinary diesel contains 500 ppm of _ |

sulfur but low sulfur diesel contains less than 50 ppm.
Why is this an advantage to the environment?

2

(ii) Catalytic converters reduce pollution from motor vehicles, as shown in the
following diagram.

o:ddesofnlhog;a;n % — . e
carbon mongxide ——» R , |t€3<sst ham hergases -
unburnt hydrocatbons ™| % — o atmospnera

. .
P,

1

catalysts rhodium,
platinum, palladium

Rhodium catalyses the decomposition of the oxides of nitrogen.
2NO — Ny + O3
Two other pollutants are carbon monoxide and unburnt hydrocarbons.

How are they converted into less harmful substances?

(2]

[Total : 10]
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The Periodic Table of the Elements

Group
1] ] 1l [ 1 [\ V' VI [ It 0
1 4
H . He
Hydrogan Helium
1 2
7 9 11 12 14 16 19 20
Li Be B c N 0 F Ne
Lithiup Beryllium Boron Carbon Nitrggen Oxygen Fluorine Neon
3 4 5 ] 7 8 9 10
23 24 27 28 3 32 355 40
Na| | Mg Al | s P s ot | Ar
Sodiujn | Megnesium Aluminium Sllicon | Phosphorus |  Sulphur Chiarlne Argon
11 12 13 14 16 16 17 18
a8 40 45 48 51 52 55 56 58 50 64 85 70 73 76 79 80 84
K Ca Sc Ti Vv Cr Mn Fe Co Ni cu Zn Ga Ge As Se Br Kr
Potassim Calkctum Scandium Titanlum Vanadium { Chromium | Manganesa tron Cobslt Nickel Cogper Zinc Gallum | Germanium | Amenic Selenium Bromine Kryplon
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
85 88 89 91 93 96 101 103 108 108 112 116 119 122 128 127 131
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
Rubldiym | Strontlum Yilrium Zlreonlum Nioblum (Molybdenum | Technetium | Ruthenlum | Rhodium | Palladium Silver Cadmivm Indlum Tin Antimony | Tellurium loding Xenon
37 38 38 40 41 42 43 44 45 48 47 48 49 60 61 62 53 64
133 137 139 178 181 184 186 190 182 195 197 201 204 207 209
Cs| Ba La Hf Ta w Re Os Ir Pt Au Hg Tl Pb 8i Po At Rn
Caeshim Bafium | Lanthanum | Hafalum | Tantalum | Tungsten | Rhenlum Qamium dium Platinum Gold Marcury Thallum Lead Bismuth | potonium | Astaline Radon
55 - |56 57 - *72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
226 227
Fr Ra Ac
Franciim Radlum actinlum
87 88 a9 +
*58-71 Lanthanoid serles
190-103 Actinold serles
140 141 144 160 162 157 159 162 1685 167 169 173 175
Cs Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Cardum  |P y Negdymb Promethlum | Semadum | Eurcplum | Gadolinfum | Tertlum | Dysprosium | Holmlum Erbium Thufium Yiterblum Lutatium
58 59 60 61 62 63 64 65 66 67 68 69 70 71
? | oceeesomemess | T Pu | am | cm | Bk | o | Bs | Fm | Md | No | Lr
Key X X = atomlo symbol Thordum | Protactinlum| Uranium Naplu?ﬂum Plutcnlum | Amdavicium Curlum Berkefium | Ceffomium | Elnsteiniumy | Fermi fendelev Nobellum { Lewrenclum
b = protan (atomle) number |gp 91 o2 a3 84 05 96 a7 98 ] 100 101 102 103

The volume of one mole of any gas is 24dm® at room temperature and pressure rntp)

€l
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MSHS 2015 Chemlstry Prelim Il Answer Key

Paper 1 .
1) CcJ2) B [3) DJ4) B |5 D6 B|[7) B8 C|9 D|10) C
11) C 12 A [13) D [14) D [15) C [16) D |17) B [18) A 119) D [20) D
21) D [22) A [23) AJ24) D [25) B 126) C |27) B 128) C [29) B [30) B
31) B [32) D |33) C |[34) D |35 B {36) D [37) D [38) B [39) A |40) C
Paper 2 Sectlon A
Q no Answer
1 (a)C (A (e)D (d)B  (e)E
2(a) | Inhquid, the particles are close together;
the strong forces of attraction between the particles do not allow them fo move
apart. They can move in the volume of the liquid to take up the shape of the
container.
In gas, the forces are much weaker and the particles can move in all directions /
freely to fill tha contalner
(b)) | Measure the yolume of gas left in the gas syringe (or volume of gas that escapes) at
regular intervals of tima
{il) | Carbon dioxide,
It has lower relative molecular mass / molar mass / mass
(c) Fraom tha equation,
2 moles of C4Hg react with 11 moles of Oz
Smce both are gases at rip, applying Avogadro's Law,
2 volumes of CaHg react with 11 volumes of O to form 8 volumes of COz
Thus 20 cm® of C4Hg react with 110 cm” of O to form 80 cm® of CO,
Volume of gases left
= 40 em° of excess Oz + 80 cm’ of carbon dioxide = 120 em®
3(a)(l) | ca (aq) + 2F (aq) ~> CaFa (s)
(ii) | Mole ratio of F* (or NaF) : Ca** (or CaCly)1s 2 1
Or 2 moles of NaF react with 1 mole of CaCl,
{i)_| To remove sodium chloride or sodium flugride or calclum chlonde solution
(iv) | To dry (precipitate) or to remove water or to evaporate water
{(B) | M3(POg)2:
From the graph, 8 em® of sodium phosphate fotally react with 12 cm® of nitrate of M
Since both solutions have same concentration,
2 moles of sodium phosphate react totally with 3 moles of nitrate of M
4(a) | Using equal volume and concentration of both solutions,

add a few drops of Universal indicator /pH sensor/ pH meter;

indicator In ethylamine shows bluefindigo while that in sodium hydroxide shows
violet / ethylamina has a iower pH

ar

Using equal volume and concentration of both solutions,

1



measure electrical conductivity using clrcult with battery and bulb/ammeter;
bulb Is less bright/ammeter shows lower reading for ethylamine

(b)

Add aqueous sodwm/potassium/calcium hydroxide, warmn

(©

Aqueous ethylamine has hydroxide ions which react with aqueous Iron(lll} ions

to form insoluble iron(ll}) hydroxide

S(a)n

They can accept or gan electrons (from another substance) to form atoms

(i)

silver lon (Ag")

(ui)

silver fon and copper(ll) fon (Ag* and Cu*")

(b)

copper, fin, cadmium, zinc,

copper s the least reactive metal as it s always the positive electroda,

zinc Is the most reactive since the voltage is the highest, followed by cadmium, then
tin or

the bigger the difference in reactivity between the metals, the bigger the voltage

8

+

(b))

Decrease in mass of impure electrode = 10 30 kg — 0 855 kg = 9.445 kg
Increase In mass of pure electrode = mass of pure copper
" =980kg—1.65kg=8.25kg
% purity = (8 25/9 445) x 100 = 87,3 (to 3 sig fig)

(i)

electrodes not properly dried before welghlng /
not all the copper produced at the pure copper plate sticks to the copper plate

(o)

Silver and gold lons (when present in higher concentration than copper(ll) ions)
could be selectively charged to form silver and gold which is deposited at the pure

copper plate

7(a)

Any TWO
Addition polymerisation produces only one product, the polymer, but condensation
polymarisation produces the polymer and a by product such as water

The total mass of the monomers is the same as that of the addition palymer while
the total mass of the monomers Is greater than that of the condensation polymer as
the process eliminates a simple molecule such as water,

In addition polymerisation, each monomer has a carbon-carban double bond while
in condonsation polymensation, each menomer has a functional group at each end,

{b)

H Cl HC
[ S
-C-C-C-C-
[ S
H Cl HGC

(c)

H H
Cc=C
\
H QOCCH,

oncy



(@)

0- - -0 H ---H O- - OH - H
I ol (T no1 1
- C —(CHy)s ~ G —N ~ (CHp)g = N— C — (CHa)s — C = N—{CHp)g = N~

()

Any TWO from.

-causes litter / land pofiution if not properly disposed

-incomplete combustion produces polsonous carbon monoxide
-complete combustion produces carbon dioxide a greenhouse gas
~combustlon produces other named polsonous gas

Paper 2

Sectlon B

Qno

Answer

8(a)(i)

tyrosine

(i)

Difference In solubility of the amino acids in the solvent used

qiity

The spots are colourless,
localing agent reacts with the spots 1o form coloured substances

(v)

Datermine the metting point andfer boiling pomnt

™

sodvet fromt:
c__ xivead

A

sobvert oz solveat ¥

L]

a
3 O] .
4 Na—1- epplication.
Arddﬂfdrw

B
In chromatogram |, which used solvent G, alarune and threonine appeared at the
same spotiwere not separated sinca both had the same Ryvalue (0 51) which
means they have the same solublity In solvent G

In chromatogram I, which used solvent F, alanine and threonlne had different Ry
values and ware thus separated.

(b))

CeHi2Og  — 2CHsOH + 2C0O»

()

yoast Is ‘killed"/polsoned’ /enzyms s denatured by ethanol

(i)

Oxygen will oxidise ethanol to ethanclc acid or oxygen Is absent to ensure
anaeroblc respiration of glucose occurs so as to form ethanol

9(a)(i}

Rate at which mass of iron decreases becomes lower / gradient decreases
because concentration of aqusous bromine decreases;

Mass of iron stops decreasing / gradient becomes zero

because all the aqueous bromine Is used up

()

The inltial rate / gradient Is greater because of bigger surface area /more fron
particles exposed; final mass of Iron Is the same because the same mass ofironis
reacted with aguecus bromine . .

()

Repeat the experiment using same mass of iron and same velume and
concentration of agueous bromine but by increasing/decreasing the speed of
stiming/not strring the Iron plecs; measure the mass of iron pleca at regular time
intervals; calculate the rate of reaction / gradient and compare

{b)

Coke |s heated in alr o form carbon dloxlde; C + Op —+ CO2

204




Carbon dioxide reacts with more coke to form carbon monoxide; CO2 + C — 2CO
Carbon monoxide reduces [iron(ll1) oxlde in] haematile to ron;
Fe,03+ 3CO — 2Fe + 3C0O,

_ 10
Either
(al(i)

Endothemic, - .- - -
The enthalpy change 1s positive which means heat 1s absorbed from thie surrounding
durnng the process

()

The minimum energy that particles must possess in order to collide effectively
leading to a reaction

@i

10

=]

=3
o
4

R EERE]
N

w
=

]

e
a

£

(bX1)

Sodium (Na) Nitrogen {N)
Mass (g} 1513-14 84=029 15 19-15 13 = 0.06
Molar mass (g) 23 14

No of mole 029/23=00126 0 06/14 =0 00429
Mole ratio 3 1

The emplrical formula s NagN

()

6Na + Ny — 2NagN

10 OR
(a)i)

Hydroxide (jon)

(L)

MasN2

(i)

Molar mass = 1.66g x 24 = 39 84g or 39 8g (to 3 sigfig)
Gas Y Is argonf Ar

)

Argon Is a noble gasfhas completely filled valence shells and is chemically
unreactive or Inert

(b)

Nitrogen from dry air contalned argon/krypton/xenon;
argon/krypton/xenon have denslty higher than that of nitrogen

©0

Combustion of low sulfur diesel would release lass sulfur dioxide Into the
atmosphere, less acid rain would be formed which means less corroston to
limestone buildings and/or metal structures

D)

Carbon monoxide would be converted into carbon dioxide;
unburnt hydrocarbons {reacted with oxygen) are converted to carbon dioxide and

water {vapour)
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Two experimental set-ups used to demonstrate diffusion of gases are shown In the
diagram below The gas in each porous tube [s nitrogen (M, is 28)

In experiment 1, the gas intraduced Inlo the beaker Is carbon monoxida (M, is 28) while
in axperiment 2, the gas Is argon (A, Is 40)

carbon monoxide =

aas _—1

Boaker——
Q
porous tubo
conlalning T
nilrogan gas
Exparimant 1 Experiment 2

What changes, if any, to the water levels at P and Q would you expect to see In both
expenments?

Experiment 1 Experiment 2
A P and @ remaln at the same level P s ata higher [evel than Q
B P and Q remain at the same leval Qs at a higher leve! than P
c P Is ata higher level than Q P s ata higher level than Q
D P Is ata higher level than Q Qs et a higher lsve! than P

Threo separations are listed below

1 Obtalning ethano! from alcoholic drink.

2 QObtaining ammonium chloride from a mixiure of ammonium chloride and
sodium chloride,

3 Obtalning solld copper(ll) sulfate from aqueous copper(ll) sulfate,

Which technlques would ba Involved in separation 1, 2 and 3 respectively?

1 2 3
A fractional distillation sublimation crystallisation
B fractional distillation sublimation flitration
c distillation crystallisation evaporation
D distillation crystallisation filtration

Mathodlst Gids' School Choemistry Paper 1 8Sec 4 Profiminary Examination 2016
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3  Which quantity is the same for 1 mole of ethane and 1 mole of ethene?
A mass
B number of molecules
c number of atoms
D number of fons  _ .- — -
4 Toluens and cyclohexane are two common organic solvents and they form a
homogenous mixiura when mixed together
The follewing graph shows the bolling points of mixtures contalning different
percentages of toluene and cyclohexane
l' 00 a0 e ot e 2o -
R s TR AP
e A
i e SR Ty
£ g IRty
Eﬁ ‘mi' :e.v:{:!';{ .
B gy [P ;
S pd A R s
& 27 [ e St dna
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L 8 fx'\ e e
7Lk ig ;_@#,ﬁrf., s
ity gt
. o',&;]-} ¢ w;:‘\'\él}, HNTA L
AR LA S8 100
Which of the following best describes the bofling point of any mixture of foluens and
cyclohexane as shown by the graph?
A The boiling polntIs below that of tolugna,
B The bolling point Is higher than that of cyclohexans
[ Tha bolling point Is below that of both toluene end cyclohexana,
D The boelling point s batwaen that of toluene and cyclohexane. .
Methodist Girle’ School Chemlstry Paper 1 Sec 4 Preliminary Examinaton 2016
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5§ A beam of particlas contalna neutrons, n, prolons, p, and electrons, @ The beam Is
passad betwesen charged plates

Which diagram shows how the particles ate affected by the plates?

.. A B
e
|+\re e p
> b > <e
S T n= T
[ D
e
|+ve _ma P

" Ttr\; ] ‘—l—he

6  Graphane, an allotrope of carbon has a similar structure to graphite, except that, it has
one hydrogen atom attached to each carbon as shown In the dlagram

(O hydrogen atom

. carbon atom
Which sat of properties will graphane hava?
1 ItIs hard.
2 It has a glant molecular structure
3 It conducts electrdcity In the solld stale,
A-—1and2 - -
B~ "1and3 ~
c 2and 3
D 1,2and 3
o Methodist Girts' Schocl Chemistry Paper 1 Sec 4 Preliminary Examination 2015

20



Page 50f 19

7  The formulae of the fons of some elemants are shown below
P o% cr Na* ca®

Which of the following stalements about these ions Is comect?

All hava full cuter shall - -
All have the same number of electron shells

All have the same number of neutrons in their nuciet

All have more electrons than protons

DOEH

8  Four substances have the following elactrical propertles

Substance Property
w Does not conduct under any conditions
X Conducts only in aqueous sclution
Y Conducts In both the molten and solld states
z Conducts in both moltan and aqueous states

What are these four substances?

w X Y Z
A HCI $§. .. ..KC Zn
B HCI KC! S
c S HCI Zn KCl |
D s KCl HCI Zn
9 The dlagram shows the structural formula of the covalent moleculs hydrazine, NzHs
H H
N/
N—N
VAN
H H

Conslder all the electrons in a molecule of hydrazme

Which statement Is true of the number of electrons In the molecula?

Total number of electrons | Total number of electrons not
Involved In bonding involved In bonding
A 5 4
B 5 8
c 10 4
[+] 10 8

Methodist Glrds® School Chemistry Paper 1 Sec 4 Praliminary Examination 2015
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10 Compound X consists of a lattica of positive lons of metal Y and negative ions of
non-metal Z,

Each positive ion is surrounded by eight negative lons and each negative ion Is
surrounded by four positive lons

Which of the following shows the formufas of the 1ons present and oompmind Xr

lons present Formula
A Y, z+ Y2Z
B Y*z YZ
c Ny Y
D bl ZY,

11 Which reaction takes place in the blast furnace?

A 3Fe + 4H;0 — Fe;0, +4H;

B Si0; + CaD — CaSIiO;

c 8i0; + 2NaOH — Na;SlOa + H0
D FeCr,04 + 4C —» Fe + 2Cr + 4CQO

12 Dinitrogen tefroxide, N2O, Is a poisonous gas It can be disposed of safely by reaction
with sodium hydroxide [n the experiment, the concentration of aqueous sodium
hydroxide used Is 1 5 mol/dm®,

Nz04 (g) + 2NaOH (aq) — NaNO; (aq) + NaNO: (aq) + HO (1)

Which of the foflowing Is the least volume of aqueous sodium hydroxide requlired fo
dispose of 300 cm® of N;O, at room temperatura and pressure?

A 10 em®
B 20 em®
c 120 em®
D 240 ear’

Methodlst Glrls' Schoot Chemistry Paper 1 Sac 4 Preliminary Examination 2015
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13  The dissoclation constant for an acld Indicates the extent to which it dissociates Into
lons The higher the dissoclation constant, the stronger the acid

The dissoclation constant for some aclds are given below along with two possibly

correct statements
- Acid Dissoclation Constant -
Methanoic acid, HGOH 180x10™
Ethanoic acld, CH,CO,H 175x 10%
Propancic acld, CH;CH,COH 134x10%
Chloroethanolc acid, Cl CH,COH 140x 107
Statement 1 Increasing the length of the carben chain makes the acid stronger

stronger

Statemant 2 Replacing a hydrogen by a chlorine In ethanoic acld makes the acld

Based on the data above, which of the above two statements are correct?

Statement 1 and 2
Statement 1 only
Statement 2 only
Neither statement

cowm>»

14 Which pair of reagents s most suitable in preparing the following salts?

Salt Reagents
A magneslum sulfate magnesium nitrato + sodlum sulfate
B ammonlurn nitrate aqueous ammonia + nitrlc acid
c lead (|1} chloride lead (II) oxida + hydrochloric acld
D sodlum chloride sodium + hydrochlorls acid

15 A student performed a number of tests on an aqueous solution of lead(ll) nitrate,

Which test must be repeated because the student's observation was incorroct?

Test Observation
A Add aquecus zinc sulfate Awhite precipitate was formed
B Add aquecus barium chloride No precipitate was formed
c Add agueous scdium hydroxide A white precipltate was formed
D Add aqueous sodium hydroxide and A gas was evolvad that tumed malst
aluminlum fofl, then heat red litmus paper blue
Methodist Girls' School Chemistry Paper 1 Sec 4 PrelimInary Examination 2015
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(=}
o

18  During an expariment, 10 cm® of 10 moldm® sodium hydroxide, NaOH, s gradually
added to 10 cm® of 20 molfdm® sulfurde acid, H.SO,, contalning methyl orange
Indicator
.- ~[=] - 10 cm’ of 1 0 molidm®

g sodium hydroxide
-
10 cm® of 2 0 mol/idm®
sulfuric acld, HaS0,,
m contalning methy! eranga
Which change occurs In the mixture?
A The conceniration of the OH' lotis Increases
B The mathyl orange changes colour
c A precipitate is formed
D More water molecules are formed

17 To reduce atmospheric pollution, the waste gases from a coal-burning power station
are paszed through a wet suspenston of powdered calclum carbonate
Which waste gas wili NOT ba removed by powdered calcium carbonate?

A carbon monoxide, CO

B nitrogen dioxlde, NO2

c sulfur droxide, SO,

D phosphorus(V) oxide, P20s

18  An aqueous solution of a salt, X, is placed In a tast-tube and sodium hydroxide solution
is gradually added The helght of the precipitate in the test-tube Is plotted agalnst the
volume of sodium hydroxide added

Height of
precipitate
» Volume of sodium hydroxide
I solution added
Which cation is found In X?
A aluminfum fon
B ammonium lon
- [ copper{ll) ion
- 1] Iron(tl) fon
co Methodist Girs’ School Chemistry Paper 1 See 4 Prellminary Examination 2015
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18 Equatlons for reactions of iron and iron compounds are shown !

Fe + 2HC! — FeCl + H;

2FsCl, + Cl; = 2FeCly

FeSO, + Mg — Fo + MgSC,

FeS0, + 2NaOH — Fe(OH)z + NasS0,- ~ -

N -

How many of these are redox reactions?

1

oOow>»

2
3
4

20 Wasts gases from a car engine are passed through a catalytic converter to remaove tha
pollutant gases

One of pollutant gases is nifrogen monoxde The equation below shows how it Is
removed
2C0 +2ZNO - N; +2C0;

Which statement about the reaction is Incorrect?

The oxidation state of carbon changes from +2 to +4
The oxidation stafe of nitragen changes from +2 fo 0
The oxidation state of oxygen Is unchanged

The oxidation state of oxygen changes from -2 lo -4

onow@)»>

21 ‘The table shows the reaciions of each of the mstals A, B, C and D with separate
solutions containing lons of the other metals

Which metal forms an oxide that is most easily reduced by heating with carbon?

Metal Solutlon of
A mirate B nitrate C nitrate D nitrate
A 2 ; reaction no reaclion no reaction
B no reaction 3N % no reactron no reaction
c reackon reaction R reaction
D reaction reaction [ nareaction e D
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22 Thefollowing gases can be found in the blast fumace that used to extract [ron

1 Carbon monoxide
2 Carbon dloxide
3 Nitrogen

Which of the above gases can ;Je both a reactant and a waste gas?

1 only

1 and 2 only
1 and 3 only
1,2and 3

oom>»

23 The positions of four elements ara shown in the outfine of part of the Perodic Table

Element X has a high melting point and is a good conducfor of elechicity |t forms
chlorides XCl, and XCl;

Which element is X7

24 W, X Y and Z are metals When various mixiures cf one of the metals Is heated with a
metal oxide, the following results were obtained

() oxide of Z+W —» cxide of W+ 2Z
(i) oxide of X + W — no reaction
() oxdeofZ+Y —soxideofY+Z
(v) oxide of W+ Y — no reaction

Which of the following arrangements shows the metals W, X, Y and Z in order of
Increasing reactivity?

o0ow>
N s < X
<X X<
=2<=2=
XNNN
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Matal M forms a chioride MCI, M is betwaen copper and sllver in the reactivity serics

if a concentrated aqueous solution of MCI; Is electrolysed, which reactions will oceur at
the cathode and the anode?

- - Cathode(negative electrode) Anode(positve elsctrode)

M +2¢" 5 M 2CM Cl; + 2¢

M*+26° > M 40H> 2H,0 + O, + 4o

2H" +2a' > H; 2CF—~Cl, + 2g

ojo|o| >

2H' + 20" H; 40H - 2H,0 + 0, + 4o

In the diagram, each cell cantalns an aqueous solution of a single salt and all four
alectrodes are platinum

Electrodes Q and S increase in mass dunng the electrolysis but no gas 1s given off at Q
orS

Iy
ml

aqueous
solution

coll 1 cell 2

if the Increass in mass of Q Is greater than the Increass in mass of $ In the same
duration of {ime, which statement must be true?

A The loss of mass of electrode P Is less than the loss of mass of electrode R.

B The currant passing through cell 1 Is greater than the cumrent passing through
cell 2

c Tha cation of the solution in call 1 Is different frem the cation of the solution in
cell 2

D The caflon in cell 1 Is the sama as In cell 2 but the solution In cell 1 Is more
concantrated than in cell 2

Methodist Glrs* School Chemlstry Paper 1

Sec 4 Preliminary Examination 2015

™

60



Page 12 of 19

27 Gaseous phosphorus pentachloride, PCls, can be decomposed Into gaseous
phosphorus frichloride and chlorine by heating

PCls (g} = PCh(g) +Clz(g)
The table below glves the bond energles

- - -

Bond Bond energy (kJ/mol)

P-CI (In both chlondes) 330
C-Ci 240

What s the enthalpy change of tha decompasition of phosphorus pentachloride?

A +90 kJ
B -90 kJ
c +420 kJ
D 420 kJ

28 The diagram shows the energy profila for the decomposition of X to form products, ¥
and Z

X»Y+ 2

EnergyikJ

Progress of reaction
Which statement Is correct?

A The overall enthalpy change is +60kJ

B The reaction s excthermic

c The value of 160kJ would decrease In the presence of a catalyst.
D The value of 100kJ would decrease In the presence of a catalyst.

29 Cracking of hydrocérbnns is done to obtain smaller molecules

Which of the following cracking reactlons carried out at the same temperature and
pressure will produce the largest valumes of products from one mole of hydracarbon?

A CgH(g) —3CzH, (9) + H2 (0)
B CgHis (g) — 2GaHs (9) + C:Ha2 (0)
C __ CuHzp (8) = CaHia(g) + CoHa (9)
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30 In each of throe experiments, a halogen was added to separate solutions contalning

Page 130f 19
CizHze (g) — CaHis {9) +2C:Hi (9)

Tens of one of the other two halogens Tha table shows the results

Solution of halide
Experiment | Halogen added
- r u Vv - W

Reaction

1 U, No reaction A
v Reaction : Reacthon

2 occurs i ocours
W, No reaction No reaction : %

What were the halogens U, V and W?

u V' w
A Bra Cla I
B Br, I Cly
c Cl, Bra I
D Gl Iz Bra

31 Petrol and diesel are two commaon fuels used by cars and buses respectively The

combustion of these fuels produces air pollutants

The following table shaws the mass of pollutants found In the exhaust fume when 1%kg

of each fue! Iz bumt

Pollutant Patrolig Dleselfg
carbon monoxide 14 10
oxides of nitrogen 30 60

sulfur dioxide i 4
unbumt hydrocarbons 16 20

Which of the following statements can be inferred using the data In the table?

A
B
c
D

Petrol contributes more towards the formation of acid raln
The lemperaturs In petro! engine Is lower than that In diesel engine

All the pollutants listed In the table can be removed by Instaliing a catalytlc

converter

Unbuemt hydrocarbons are produced by complete combustion of tha fuels
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32 The volume of oxygen produced as hydrogen peroxide decomposes was measured
over time

In the first expenmant, 100 cm® of 1 0 mol/dm® of hydrogen peroxide was used A
graph, labelled X, was obtained, as shown in the diagram below

Volume of oxygen/cm?

'y
X {100 em?® of 1 0 moldm® of H,04)

- Time/min

0

The experiment was repeated twice with changes In the condltlons and graphs Y and Z
were obtained.

Which of the following set of changes could possibly produce the results illustrated by

g‘r:aphs Y and Z7

Graph ¥ Graph Z
A 50 em® of 1 5 moldm® of H,0; 450 cm® of 0 5 molfdm? of H,0,
B 100 cm® of 1.5 molidm® of H,0; 50 cm® of 0 5 mol/dm? of H.0;
c §0 cm? of 2 0 molidm® of H,0, 100 cm® of 0,1 molfdm® of H,02
D 100 em® of 2 0 mol/dm?® of H,0g 50 cm® of 0 5 mol/dm® of H,0;

32  Which change would Increase the speed of the reaction between 1 mol of two gases?

A A decreasa In surface area of the catatyst

B A decrease in temperature

c A decrease In the volume of the reaction flask
D A decrease in the pressure of the gases
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34 The reactivity of Group |l metals follows a similar trend to that of Group | metals

Four Group Il metals, P, Q, R and S were tested in an electric cell as shown In the
diagram below

- - -

®

metal
teste!

fiter paper soaked
In aqueous sodium
chlorde

_,copper sheet
1

The voltage produced is recorded and shown in the following table

Motal Voltage/V
P 02
Q o8
R 06
8 04

The four metals tested were magnesium, calclum, strontium and barium
What Is a possibla Identity of metal R?

magnesium
calclum
strontium
barium

oo W

35 Which statements are trua about alkenes?

1 Thelr general formula Is CqHz,
2 They ara saturated
3  They react with halogens

A 1 and 2 only
B 1 and 3only
c 2 and 3 only
D 1,2and 3
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38 What are tha reactions of compounds W, X, Y and Z?

w X Y Z
H H H H H H H H
[ f [ 1- - | [ | |
] S D R A S
COCH COOH OH COOH COOH COOH OH OH
decolourises aguecus hes & pH of less than 7 condensation
bromine polymerisation
A Xand¥Y WandY W, X, YandZ
B Xand¥ WandY X, Yand Z
[ WandZ W, XandY X,YandZ
D Wand Z W,XandY W, X, YandZ

37 Englns oll Is used to lubricate the car engine Certaln polymers are added to engine ol
to Improve its viscosity

A portlon of the chaln of one such polymer Is shown below
—CH;CH(CH2CH,CH,)CH;CH{CH, CH.CH,)CH;CH{CH:CH.CH,)~
A maoleculs of this polymer contains 40 carbon atoms

How many molecules of monomer are required to form one moleculs of this polymer?

A 4
B 5
c 8
D 10
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38 The structures of five monomers are shown below

1

3
4
wa— e,

-

/0
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° 2
A\
o ¢
Ho™" “~oH

/,0

a 4 g
DS TR

Which palr of monemers will form a palyamide with the following structure?

Al i i el

1and 2
2and 3
2and S
4and 5

ooOw>»

3% The table shows the composition of four different brands of crude cil namely Arablan

Heavy, Arabian Light, Iraman Heavy and North Sea

When each brand of crude ofl undergoes fractional distillation, the percentage of each
fraction collected [s listed in tha tabla below

Crudeoll | Arablan Heavy | Arablan Light Iranian Heavy North Sea
Fractle % 1% % 1%
petrol 18 21 21 23
) kerosene 115 13 13 15
diesel 18 20 20 24
naphtha 62.5 46 46 a8

Which type of crude ol is best for the use In motor vehicla industry?

A Arablan
Arablan

B
c frarwan Heavy
D

Heavy
Light

North Sea
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40  Esters are formed when an alcohol reacts with a carboxyllc acid

Which ester would be formed using the carboxylic acld and alcohol shown?

H H
et " - )
H H o H
SR
_?_?_?_C\ H—C—C—0OH
H H H GH H H
carboxyllc acid aleghol
A B
H H
H—G—H Ht i
1Y (W i Bl
I Tt oYY
H | o H H H H O H H H
H—G—! H—g—H
R 1
c D
H H
Hj—H H—\J:—H
H OH H H
HOH A== | | I |
o T
H—C—C—G—O-—T—C—-H i [ S0 A
| [ | H—C—H
H ) H R ~7
H—?—H H
H
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