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Which piece of apparatus is used to measure exactly 25.0 ml of acid?

A B

| N R N NS N O O {

_ O
Ll ettt

Which changes occur when a liquid at 50 °C becomes a gas at 120 °C?

Separation of particles Energy of particles Attractive force
between particles -
A decreases - increases decreases
B decreases- decreases increases .
C increases increases decreases
D increases decreases increases

Which statement about the molecules in the gas carbon dioxide is correct?

The molecules are close tog
The molecules are diatomic.

oo w>»

ether.

' The molecules move randomly.
The molecules all move with the same speed.
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4 AgasY,is less dense than air, very soluble in water and is an alkali. Calcium
oxide and sulfuric acid are drying agents. Which method is used to collect a dry
sample of the gas?

A B

dry Y

calcium -

calclum .
oxide

dry Y

dry Y

— water-

concentrated
sulphuric acid

5  Whatis the formula of nickel () hydroxide?

NiOH
NiOH2
Ni(OH)2
Ni2OH

ooOw>

8 A nucleus is represented by the symbol 53X .
What does this nucleus contain?

37 electrons and 44 neutrons
37 neutrons and 81 protons
37 protons and 44 neutrons
37 protons and 81 neutrons

ooOw>

7  The atoms of element X have the electronic configuration 2,8,6. Which statement
about element X is correct?

It forms an ionic compound with sodium.

It has 6 protons in the outer shell of an atom.
It forms an ion of charge 2+.

It only reacts with non-metals.

ooOw>»

6/0S3vS/d9
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8 Element Q has four electrons in its outermost shell.
Element Q can combine with hydrogen and chiorine to form a compound QHC/3,
The diagram shows the outer electronic configuration structure of QHC/s,

xe ee
° °
o Cl o
e

Which of these properties will this compound have?

It will be a solid at room temperature.

It will be readily soluble in water.

It will be a good conductor of electricity.
It will have a low boiling point.

oo w>»

9  Four aqueous solution have the pH shown in the table.

solution P Q R S

pH 2 6 8 10

If pairs of solution are mixed, which pair must produce an acidic mixture?

A PandQ B PandR
C PandS D QandR

10 The oxide of an element M was added separately to hydrochloric acid and
aqueous sodium hydroxide. :
The word equations for the reactions are shown.

M oxide + hydrochloric acid — M chloride + water
M oxide + sodium hydroxide — no reaction

Which row describes M and its oxides?

M ' M oxide

A metal acidic
B metal basic
c non-metal - ampbhoteric .
D non-metal acidic

9/083vS/d4g



5
11 Which of the listed reactions produce hydrogen?
reaction 1 : potassium with water

reaction 2 : sodium carbonate with hydrochloric acid
reaction 3 : zinc with hydrochloric acid

A 1,2and 3
B 1and2only
C 1and3only
D

2 only

12 Which statement about the production of iron from haematite is correct?

Coke is used to oxidise the slag.

Limestone is used to produce oxygen for the coke to burn.
Molten iron floats on-slag at the furnace base.

The haematite is reduced by carbon monoxide.

OOw>

13 The bar chart shows the period of elements from lithium to neon.

A

property

i Be B C N O F Ne
element

Which property'of these elements is shown on the chart?

the number of electrons used in bonding
the number of orbits holding electrons
the proton number '

the relative atomic mass

o B o I w ¥ I

L/0S3yS/dg



14 Part of the Periodic Table is shown.

<
=
5

The letters are not the symbols of the elements.
Which statement is correct?

V is more reactive than Y.

W has more metallic character than V.
Y has a lower melting point than V.

Z is more reactive than X.

ooOow>»

15 Ethanol is produced by the fermentation of sugar. During the reaction, carbon
dioxide is given off. The graph shows how the volume of carbon dioxide produced
per minute-varies with temperature.

A

volume of
carbon dioxide
produced per
minute

T T T T T T

0 10 20 30 40 50 60
temperature/°C

Use the graph to decide which statement is correct.

A The rate of reaction always increases with temperature.
B  The rate of reaction reaches a maximum at about 40 °C.
C  The reaction is slowest at 0 °C. -

D  The reaction takes a long time to begin.

8/0S3¥S/dd
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Which solution of sodium chloride has the greatest concentration?

0.10 mol NaC/7in 0.10 dm? of solution.
0.10 mol NaC/7 in 10.0 dm? of solution.
0.01 mol NaC/ in 100 cm? of solution.

0.01 mol NaCI in 1000 cm3 of solution.

oowP

Carbon monoxide is a pollqtant emitted from car exhausts.
Which of its properties makes it harmful to humans?

A It has no colour, taste or smell.

B It has a corrosive action on lung tissues.
C It forms a stable compound with blood.
D It combined with oxygen in the lungs.

Which substance causes the brown colour of aqueous bromine to disappear?

A B
H H H H
I P o :
H—C—C==C_ H{—C—C—O0—H
| H .
H H H
c D
[ o
| 2 |.
H—-C———C/ €—0C—
| TSo—H |
H H H /n

When crude oil is distilled, several products are obtained. What is the correct order
of their boiling points?

lowest boiling point > highest boiling point
A diesel paraffin petrol lubricating oil
B paraffin petrol lubricating oil diesel
c -petrol paraffin diesel lubricating oil
D petrol diesel lubricating oil paraffin
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20 The following formula represent a monomer.

H ~ _H
/ﬁ—_vC\
CHj Ci
Which formula shows a part of the polymer chain formed from 3 molecules of the
monomer?
A H H H H H H
A I I B B
~C~—C—C—C—C—GC—
|1 1 1 1 |
CHy CHy; CI CI  CH, GH;
s H H H H H H
S
B s ¢ ad P Ml cony o
S A U N I
CHsy CI CH5 CI CH; CI
C
€f H CI H CI H
Pt
1 b 1 t |

CH; CH; CH, CHy CH, CH,

H ¢t H ¢ H cI
.

. —G~—C—C—g—C—C—~
N
H CHy;H CH;H CH,

01/0S3¥S/d4g
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Section A
Answer all questions.

1 A mixture contains the following three liquids that are completely miscible.

liquid boiling point/ °C
propanone 56
ethanol ' 78
water 100

The liquids can be separated using the setup shown in Fig. 1.1.

thermometer

condenser

-
e
[w}
@
Q
=
& o

TR
Fig. 1.1
(a) State the name for this method of separation.
(1]
(b) State, with a reason which liquid will distil over first.
........................................................................................................ 2]

{b) OnFig.1.1, draw arrows to show how water enters and leaves the condenser. [1]

¥ 1/0S3yS/d9
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The Fig. 2.1 represent the structures of three unknown substances, A, B and C.

0

e
&

3

-s@§t:§§0

e

&P
%e %
o

substance A

substance B

substance C

Fig 2.1

Complete the table below by

» stating whether each substance is an element, compound or a mixture,

» identifying the unknown substances from the list given below.

air ammonia

hydrogen gas

methane steel

substance

element, compounds or
mixture

possible identity of
substance

A
B
C

[3]
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3 The Fig 3.1 shows how the outer shell electrons are arranged in the compound.

Fig. 3.1

(@) Putticks (V) in the boxes to show whether the following statements about the
compound are true or false.

statements true false
It is a saturated hydrocarbon.
It could be ammonia,NHs.
it is a halogen compound.
It is an ionic compound. : [2]

(b) Suggest whether the boiling point of this substance would be high or Iow
Explain based on its bonding and structure.

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

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

(c) Draw a similar diagram to show the arrangement of electrons in a molecule of
carbon dioxide, CO2. You only need to show outer shell electrons.

(2]

91/0S3¥S/dg
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Lead () sulfate is a salt that can be prepared by the precipitation method.

(a) Name suitable reagents for the preparation of lead (Il) sulfate.

(b) Explain why the precipitation method is suitable for the preparation of lead (1)
sulfate.

(c) Describe how a pure and dry sample of lead (ll) sulfate can be prepared in the
laboratory.

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

.........................................................................................................
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The physical properties of some substances A to F are shown in the Table 5.1.
Note that letters used are not the actual symbols of the elements.

Table 5.1
Substance Electrical conductivity Solubility in | Melting point| Boiling point
Solid Liquid / Molten water /°C /°C
A Poor Poor Soluble -101 - 34
B Poor Poor Soluble 153 365
C Excellent Poor Soluble -45 12
D Excellent Excellent Insoluble 2050 5842
E Poor Poor Soluble 0 100
F Poor Excellent Soluble 34 127

Identify the substance(s) that is/are

(a)

(b)

(c)

(d)

(e)

a solid at room temperature of 25 °C,

........................................................................................................ 1
the distillate of simple distillation of sea water,
........................................................................................................ [1]
an ionic compound,
........................................................................................................ (1]
likely to exist as metal,
........................................................................................................ 11
most likely to contain particles that move around rapidly at 75 °C
........................................................................................................ [1]
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5 g of magnesium ribbon was added to 100 cm? of 1.0 mol/dm? of excess
hydrochloric acid. The hydrogen evolved was collected in a gas syringe and the
volume collected is recorded every 30 seconds.

T T r ettty
—= 20f 40 60 80 100 :]

- hydrochioric acid

magnesiumn ribbon

Fig. 6.1 shows the results obtained for the experiment.

volume of -
hydrogen /cm?
/fcm

0 time
Fig. 6.1

(a) Write a balance chemical equation for the reaction between magnesium and
hydrochloric acid. Include state symbols in your chemical equation.
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(b) Calculate the volume of hydrogen gas produced.

{(c) Suggest how you would calculate the average speed of reaction for the
reaction between magnesium and hydrochloric acid. ‘

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

(d) () Theexperiment was repeated with 5 g of magnesium ribbon and 100 cm?
of 0.5 mol/dm?® hydrochloric acid. Sketch the graph that you would obtain
from the results of this experiment on the same grid in Fig. 6.1. Label it X.
(i) The experiment was repeated using 2.5 g of magnesium ribbon and
100 cm?® of 1.0 mol/dm?3 sulfuric acid. Sketch the graph that you would

obtain from the results of this experiment on the same grid in Fig. 6.1. - [2]
LabelityY.

(e) Explain the graph obtained in d(ii).

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

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

0¢/0S3vS/d49
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Fig 7.1 shows the reaction scheme of some of the chemical substances.

excess
solid A

dilute HCI

solution B

%

aqueous NHs

4

dirty green
precipitate,
D insoluble in
excess agueous
NH3

gas C + water

bubble through
limewater

Y

white precipitate, E
formed in limewater

Fig 7.1

Name substance A, B, C, D and E.

(@)
(b)
(c)
(d)
(e)

[5]
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(b)

10

Table 8.1 shows information about some organic compounds.
Complete the table below with the name, structural formula and process used
to manufacture each of the compound.

Table 8.1
‘name of compound structural formula of | process used to manufacture
compound the compound
ethene '
catalytic of
long hydrocarbon chain
hydrocarbon
H H
L .
| ethene
H H/,
ethanoic acid
of
ethanol
131
Ethene will undergo complete combustion if there is sufficient oxygen.
(i) Write the chemical reaction for this reaction.
................................................................................................. (1]
(i) When ethene undergoes incomplete combustion, it will form an air
pollutant. Name the air pollutant and state its effect on human health.
name of air pollutant ... ...
effect of air pollutant ...
.................................................................. 2]
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Section B
Answer any two out of three questions.

9 Chlorine can form both ionic and covalent bonds when combined with other elements.

(@) Explain why chlorine can form both ionic and covalent compounds when
combined with other elements. Use ‘dot and cross’ diagram to support your
explanation. State clearly the other elements used in your explanation.

(i) lonic compound

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

(3]

(ii) covalent compound

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

[3]

€¢/0S3yS/dg
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(b) State two differences in the physical properties of ionic compound and covalent
compound. Use your knowledge of the particles to explain the differences.

S e, S SR BT § ¥ GO § el eaTetaeT s ¥ v sesarazmimiaie 8 vOBTE BIREE § 4 § HEiSMEORNAE ¢ iW dwriEeeiassve Casau'y
........................................................................................................
........................................................................................................
........................................................................................................
........................................................................................................
SE e SeE BEe EEEIE $EE CEEETTEraes s ee s 8 enee e aes o o8 e 0o s i sesiyEasias sssss e s e snee
T A L L R e R A
........................................................................................................
........................................................................................................

........................................................................................................
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10 (a) Name one homologous series and give the general formula for its members.

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

(b) Explain why, on moving from one member of a homologous series to the next
higher member, the relative molecular mass increases by 14. Give an example of
another property that changes on moving to the next higher member.

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

(c) The molecules of an alcohol each contain four carbon atoms. Suggest the name
and molecular formula of this alcohol. Use your knowledge of homologous series

to suggest the full structural formula of this alcohol. Determine the percentage of
carbon in the alcchol.

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

6¢/0S3¥S/d49



11

9¢/0S3vS/d9

14

Lithium, sodium and potassium are in Group | of the Periodic Table.

(a) Explain why these metals belong to Group 1.

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

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

(b) Describe an experiment to show a trend in the reactivity of these metals with a
compound of your choice. .

........................................................................................................
........................................................................................................
........................................................................................................
........................................................................................................
........................................................................................................
S P i T TR R R R R R AL LR AR A
........................................................................................................
........................................................................................................
........................................................................................................

.......................................................................................................
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(c)

15

Caesium, Cs is also in Group . How would the reaction of caesium differ with
this same compound from (a). Write a full chemical equation for this reaction.

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

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

END OF.PAPER
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Q1. You are provided with a solution X and solution Y.

Carry out the following experiments and test any gasses evolved. Carefully record

your observations. The volumes given below, unless referring to drops of solution are

approximate and should be estimated rather than measured.

test

observations

(@) | (i} | Place 2 cm?® of the solution X in a clean
test tube.

Add 1cm? of nitric acid, followed by
2cm? of silver nitrate solution.

[1]

(ii) | Place 2 cm? of solution X in a clean
test tube.

Add dilute sodium hydroxide solution
dropwise, with shaking, until no further
change is observed.

[1]

(iii) | Place 2 cm?® of solution X in a clean
test tube.

Add dilute ammonium hydroxide
solution dropwise, with shaking, until
no further change is observed.

(1]

(iv) | Place 2 cm? of solution X in'a clean
test tube.

To this test-tube, add 3-4 pieces of
zinc. Leave this test-tube to stand in
the test-tube rack.

[2]

(b) | (i) | Place 2 cm? of solution Y in a clean
test tube.

Add dilute sodium hydroxide solution
dropwise, with shaking, until no further
change is observed.

(2]

(if) | Place 2 cm?® of the solution Y in a clean
test-tube.

Add aqueous sodium hydroxide, then
add aluminum foil. Warm gently.

(1]

(iii) | Place 2 cm® of the solution Y in a clean
test-tube.

Add 1cm?® of hydrochloric acid, followed
‘| by 2cm? of barium chloride solution.

(1]

L€/0S3yS/d9
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(c) (i)
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(ii)

(iii)

3

Using your observations in (a), give 3 conclusions. Give evidence to
support each of your conclusions.

conclusion1:................ s § e st s § Lussmretnn & sarswes S g Bt

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

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

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

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

Solution Y contains either lead or zinc ion. Describe how you would carry
out some test to confirm the identity of cation in solution Y.

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

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

................................................................................................. [2]
Deduce the aniqn in solution Y.
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End of Paper



CHEMISTRY PRACTICAL NOTES

Test for anions
anion test testresult
carbonate (0032“) add dilute acid effervescence, carbon dioxide

produced

chlorids (GI-).
[in selution]

acidify with dilute nitric acid, ©

then add aqusous silver nitrate

white ppt.

hitrate (NO5)
[in solution}

add aqueous sodium hydroxide
then aluminium foil;:war;m.ca_refully- _

ammonia produced

| sulfate (8O )
[insolution]

| acidify with dilute nitric acid,

then add aqueous barium nitrate

white ppt.

Test for aqueous cations

cation

‘effect of aqueous sodium hydroxide

effect of aqueous ammonia

ammonium (NH,")

ammonia produced ori warming

calcium (Ca?t)

white ppt., inéoiuble in exc‘;ess.'

no ppt. | "

| copper(11y (Cu?*)

light blue ppt., insolible in excess

light blue ppt., soluble in excess
giving a dark blue solution

iron(il) (Fe*)

green ppt., insoluble in excess

green ppt..,_inso_lub[e in excess

iron(111) (Fe®*)

| red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

lead(I1) (Pb2*)

white ppt., soluble in‘excess
giving a colourless solution

white ppt., insoluble in excess

zine (Zn®*)

white ppt., soluble in _ex’ée,ss
giving a colourless solution

white ppt., soluble in excess .
giving a colourless solution

Test for gases

gas

test and test result

ammonia (NHs)

_ vtums_ .d,amp red-[i_imus_paper*btue

—@mbxide'( C@z)—‘gTVGS‘wmtapptw;th 'iimev\(ater

(ppt. dissolves with excess CO,)

chlorine (Cly)

colourless

ﬁbleabhesda_mp’ litmus ﬁab‘eﬁ '
hydrogen (Hy) “pops” with a lighted splint
oxygen (O) _' relights a glowing spliht |
| sulfar dioxide (S‘O»Z) furns fa_que.oué' acidified potassium manganate(VII} from purple to
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You are provided with a solid X and soluticn Y. Both solid X and solution Y consists of one
cation and one anion each. : .

Carry out the following experiments and test any gasses evolved. Carefully record your
observations. :

The volumes given below, unless referring to drops of solution, are approximate and should
be estimated rather than measured.

test

observations

(@)

Dissolve the solid salt X in the large
test-tube, in distilled water and then add
more distilled water until the test-tube is
about two-thirds full. Stopper and shake
the test-tube thoroughly.

(]

®) [ ()

Transfer 2 cm? of the solution X ina
clean test tube.

Add 1 cm?® of nitric acid, followed by
2 cm? of silver nitrate solution:

[

(i)

Transfer 2 cm? of solution X in a clean
test tube. :

Add dilute sodium hydroxide solution
dropwise, with shaking, until no further
change is observed.

(1

(iil)

Transfer 2 cm? of solution X in a clean
test tube.

Add dilute ammonium hydroxide
solution dropwise, with shaking, until no
further change is observed.

Leave this test-tube to stand in the

(1]

9€/0S3¥S/dd

test-tube rack.




test observations
(iv) | Transfer 2 cm?® of solution X in a clean
test tube.
To this test-tube, add 3-4 pieces of zinc.
Leave this test-tube to stand in the -
test-tube rack.
[2]
test observations

(c)

(i)

Transfer 2 cm? of solution Y in a clean
test tube.

Add dilute sodium hydroxide solution
dropwise, with shaking, until no further
change is observed.

(2]

(i)

Transfer 2 cm? of the solution Y in a
clean test-tube.

Add aqueous sodium hydroxide, then
add aluminum foil. Warm gently.

(1]

(iii)

Transfer 2 cm?® of the solution Y in a
clean test-tube.

Add 1 cm? of hydrochloric acid, followed
by 2 cm® of barium chloride solution.

(11
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(d) ()

8€/0S3¥S/dd

(ii)

(iif)

4

Using your observations in {b), give 3 conclusions. Give evidence to support
each of your conclusions.

CONEITSION T 2 5a smn s 5 v smnsin s s Samsmminss G sMss AU REHHTRIS
evidence 1. ......ovvvienn.
CONCIUSION 2 & i e e e e e e e e e e e

BVIAEINICE 2 o oot e e e e e e e

COMBIISION 3.7+ ceevnmsvwsanssis s wosine »snmmesen sioniod o dneiodin’simmie §F548 55 & § sosmsmsmass

evidence 3 ....c.ooiiiiiniiinis
....[3]

Solution Y contains either lead or zinc ion. Describe how you would ca.rry out
some test to confirm the identity of cation in solution Y.

(1]

Deduce the anion in solution Y.

BNON & it e

EXPIANBHONT +1s 1 suvrsses s vawsuns s semnsnsrs saswnsans vormss sevmmuman mammns bansad s 5% T8 3 F0/58 34

End of Paper
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NOTES FOR QUALITATIVE ANALYSIS

Test for anions

add diiute acid

carbonate (0032“) effervescence, carbon dioxide produced
chloride (C17) acidify with dilute nitric acid, then add white ppt.

fin solution] aqueous silver nitrate

nitrate (NO3") add aqueous sodium hydroxide, then ammonia produced

[in solution] aluminium foil; warm carefully

sulfate (SO4>)
[in solution]

acidify with dilute nitric acid, then add
aqueous barium nitrate

white ppt

Test for aqueous cations

ammonium (NH;")

ammonia produced on warming

calcium (Ca®") white ppt., insoluble in excess no ppt

copper(II) (Cu*) light blue ppt., insoluble in excess light blue ppt., soluble in excess giving a
dark blue solution

iron(TT) (Fe®") green ppt, insoluble in excess green ppt, insoluble in excess

iron(III) (Fe**)

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

lead(I) (sz*) white ppt_, soluble in excess giving a white ppt., insoluble in excess
colourless solution
zinc (Zn**) white ppt., soluble in excess giving a white ppt, soluble in excess giving a

colourless solution

colourless solution

Test for gases

ammonia (NHa)

tums dafnp red litmus paper blue

carbon dioxide {COa)

gives white ppt with limewater

(ppt. dissolves with excess CO,)
chlorine (C&) bleaches damp litmus paper
hydrogen (H,) “pops” with a lighted splint
oxygen (O,) relights a glowing splint
sulfur dioxide (SO,) turns aqueous acidified potassium manganate(VII) from purple to colouriess

6€/0S3v¥S/d9
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Admiralty Sec School
Marking Scheme

7 Preliminary Exam 2017
L. 4ESN
Science Chemistry (5076 / 5078)

PAPER 1 - |
Q1721 | Q2722 | Q3i23 | G4l Q6/26 | Q7727 | Q8/28 | Q9/29 [ G10/30
D C c A -C C A D A B
Q11/31 | Q12/32 | Q13/33 | Q14/34 | Q15/35 | Q16/36 | Q17/37 | Q18/38 | Q19/39 | Q20/40
C D A | C D A C A C B

PAPER 3 SECTION A [45 marks]
1 | (@) | Fractional distillation 1]
Accept : simple distillation & distillation _
(b) { Proponone. [1]
__| It has the lowest boiling point thus it distils over first. [1]
(b) ' (1]
Y2 mark if one of the arrow is correct.
|12 substance element, compounds possible identity of
' or mixture substance
A element hydrogen gas
e « compound _ ammonia
c ' ' mixture air 3]
2 marks for each correct answer.
3 | (a) statements true False [2]
‘ It is a saturated hydrocarbon. N
It could be ammonia,NHs, v
It is a halogen compound. N
It is an ionic compound. v
¥ mark for each correct answer.

p/0S3rS/da




T()

The boiling pomt of the substance would be low.

The compound has a molecular structure with weak intermolecular

(1]
(2]

forces, thus low amount of ene_rgy reqm_red to break the bond.

(c)

Correct number of overlapping circles = %2 mark
Correct number of electrons shared = %2 mark
Correct number of valence electrons = /2 mark

(2]

Correct representation of dot and cross = %2 mark

Lead(ll) nitrate
Any soluble sulfate salt
Accept : sulphuric acid

(1
0l

(b)

Lead(ll)sulfate is an insoluble salt.

|

(c)

Add/ Mix lead(ll)nitrate and soluble salt named in part (a) in a beaker.
Allow e.c.f for wrong reagent named in part (a)

Filter to remove the lead(ll)sulfate as the residue.
Wash with distilled water (%2 mark )and pat dry in between filter paper

(1]
(]

i

(1/2 mark).

B,Dand F
Any one correct answer. N
% -mark if incorrect answer included

(1]

E .
1% mark if incorrect answer included

11

F
1% mark if incorrect answer included

(1]

3
14 mark if incorrect answer included

(]

A and C (1/2 mark for each correct answer)

[1]

(@)

Mg(s) + 2HCI(q) — MgCl2(aq) + Hz(g)
1 mark : correct balanced equations
1 mark : correct state symbol

[2]

No. of mole of magnesium = 5/24 mol / 0.208 mol

Or

Mole ratio :

1 mol of Mg produces. 1 mol of H2

0.208 mol of Mg produces 0.208 mol of H2

Volume of H2 = 0.208 x 24 =4.992 dm® or 5 dm?®

(1]

(11

(b)

Average speed of reaction can be calculated by dlwdmg the total volume
of hydrogen produced to total time taken for the reaction to stop / no
more effervescence observed/ maximum volume reached.

1l
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(c)

volume of

" hvdroaen

Graph X 0

Y2 mark : gradient is lower than original graph / time taken is more than

original time

2 mark : final volume is same

Graph Y

“2 mark : gradient is steeper than original graph

V2 mark : final volume is half of the original volume

2]

(d)

The final volume of hydrogen gasvproduced is half of the volume produced
in the original experiment. This is because, the mass of magnesium used

is reduced by half.

The speed of réaction is faster because, in same number of mole of
sulphuric acid and hydrochloric acid, there’s more concentration of

.hyd rogen ions.

[1]

[1]

7 1@

Iron () carbonate

[1]

(b)

Iron (I1) chloride

(1]

(c)

carbon dioxide gas

[1]

(d)

fron(li) hydroxide

[1]

(e)

calcium carbonate

[

Note : ¥z given if correct chemical formula written

name of compound

structural formula of

process used to

compound manufacture the mark
compound for ;
ethene H  H Catalytic cracking of zﬁgwer
b o C/ long hydrocarbon
p N chain hydrocarbon
H H D
H H Polymerisation of
Poly({ethane (.L:'_Cl: ethene
I
H H
L —_—

Iz

€v/0S3¥S/dg
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ethanoic acid . | oxidation of
' ' -ethanol

(b)

CaoHa + 302 — 2C02 + 2H20 -
V2 mark : correct fomula
%% mark : correct balancing

[

©

-carbon monoxide:

[1]

Reduces ability of haemoglobin to carry oxygen to different parts of the
body.
Y2 mark : difficulty in breathing

(1]

PAPER 3 SECTION A [45 marks]

8 [(a)(i) | It needs gain 1 electron from another metal to become stable

(1]

_Eg: sodium, lithium, any metals stated in the expantion

(1]

@ +
Bonding showed through brackets : %2 mark

Correct representation dot and cross, charges and metals used in-.
explanation : 2 mark

- -

]

(a)(ii} | Chlorine can share electrons with another non-metal.

[1]

Eg : hydrogen, chlorine, any appropriate non-metal stated clearly

[1]

Bonding showed through overlapping circle : %z mark
Correct representatton of dot and cross, number of electrons shared
and non-metal used in the explanation: %2 mark

(]

(b)

covalent compounds has low melting and boiling point (1/2 mark)

lonic compound has high melting and boiling point (1/2 mark) while -

(1]

Large amount of energy required to break the strong electrostatic
forces between the oppositely charged ions, in ionic compounds. (1/2
‘mark) -

Weak intermolecular forces in covalent compounds required low
amount of energy to break the forces of attraction. (1/2 mark).

1

lonic compound conducts electricity in molten and aqueous stat-((1/2

v¥/2S3yS/d9




| mark), while co‘valént compouAn_d does hot conduct electricity (1/2 mark)

This is due to the presence of mobile ions in ionic compounds(1/2

]

G¥/0S3vrS/dg

mark) and there are no mobile ions in covalent cqmpound (172 m,a{rk)

-
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0] (a)

Either one correct combmatlon of homologous series and general
formula : .
Alkane, CnHan+2

| Alkene, CnHz2n

Alcohol, CnH2n+10OH
Carboxylic Acid, CnH2r+1COOH

[2]

(b)

Moving down from one member to another member of a-homologous
series, there is addition of 1 Carbon and 2 Hydrogen.
Therefore the relative molecular mass increases by 12 + 2(1) = 14

[

Any one of the physical properties :
Melting & boiling points increases
Viscosity increases

Density increases

Flammability decreases

Trend stated : increase / decreas

(]

(1]

(c)

Name : Butanol

[1].

Molecular formula : C4HsOH

[1]

HH
H-G-G-C-C-0-H
HHHH

Imark : Hydroxyl groupl mark : correct structuré

[2]

Percentage of carbon =
02) X 100

10(1) + 1{16) + 4(12)

=68.86% or 68.9%

(1

111 (a)

All the metals have 1 valence electrons
Accept : need to lose 1 electron

(1]

(b)

Add the metals in a test tube containing water/acid.
A compound used must be stated clearly

(]

Observe the reaction / effervescence produced in each of the test tube.

Accept : displacement or any other observations stated -

(1

Lithium will produce least effervescence or slow reaction as it is placed

top in the group 1.

Sodium will produce the most number of effervescence or fast reaction

as it is placed below potassium and lithium in group 1

Accept : comparison is made

[1]

Ceasium will produce an explosion when reacted with water/acid.

]

()

Ceasium is more reactive than lithium, potassium and sodium.

(1]

Ceasium is placed below lithium, potassium and sodium in the periodic

table.
Accept
Esier to lose electrons as the number of shell is more

(1]

Cs + H20— CsOH + H2
OR any correct equation

1

(d)

These metals are extracted through electrolysis

[1]

These metals are placed high in the reactivity series.

[
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ADMIRATLY SECONDARY SCHOOL
COMBINED SCIENCE (PHYSICS/CHEMISTRY/BIOLOGY)

PRELIMINARY PRACTICAL EXAM 2017
PREPARATORY INSTRUCTIONS FOR LABORATORY STAFF

CONFIDENTIAL -

Great care should be taken that any confidential information given does

not reach candidates either directly or indirectly.

Subject:

Chemistry

Please complete parts A, B, C where applicable

A) Apparatus / Materials:

ltems to be supplied by the Centre (per set per candidate unless otherwise specified)

Ly/0S3yS/dg

S/No | Items (Apparatus / Material) Quantity | Remarks

1. Solid X — Copper(ll)chioride (approx. Dispense the solution into the
20cm3) stoppered vial labelled solution X.

2. Solution Y — Lead nitrate 1 sealed | Dispense the solution into the
packet/ | stoppered vial labelled solution Y.
bottle
(@pprox. -
20cm?)

3. Zinc granules 1 packet | 5 — 6 granules per packet

4. | Hard glass test tubes 6 nos

5. Boiling tubes 2 nos

6. Test tube holder 1 no.

7. Test tube rack 1no

8. Svpatula 1 no

9. Lighter 1no

10. | Goggles 1no

11. | Red, blue litmus papers 1 set

12. | Delivery tube 1no

13. | Glass rod 1no

14. | Wooden splint 2 pcs

15. | Dilute nitric acid -1 bottle_




7

| S/No | items (Apparatus / Material) Quantity | Remarks
16. | Dilute hydrochloric acid 1 bottle
17. | Aqueous sodium hydroxide 1 bottle
18. | Aqueous ammonia 1 bottie ,
19. | Aqueous silver nitrate May be placed at side bench
20.. | Aqueous barium chloride May be placed at side bench

B) Additional Instructions to Laboratory Staff / Subject Supervisor / invigilator

- 1. All standard reagents not mentioned above would be available to candidates at students

bench or side bench as per routine

2. Candidates should be warned to warm the solution carefully (precaution to be written on

whiteboard on day of exam)

3. Additional unknown samples labelled X and Y should be available on teachers’ bench

Cloths or tissues should be available in case of spillages. .

4. Additional apparatus and materials on stand-by should be available at the teacher’s
bench. '

C) Action at changeover during each shift (for Laboratory Staff / Subject Supervisor)

1. Replace the insuiation if it has become wet.

2. Replace all personal items used by candidates

3.. Issue fresh samples of unknown Xand Y

8¥/0S3¥S/dd
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2

You are provided with a solid X and soluﬁon Y. Both solid X and solution Y consists of one
cation and one anion each. ‘ :

Carry out the following experiments and
observations.

test any gasses evolved. Carefully record your

The volumes given below, unless referring to drops of solution, are approximate and should
be estimated rather than measured.

Test observations
(a) Dissolve the solid salt X in the large :
test-tube, in distilled water and then add | Crystal blue solid dissolved to form
more distilled water until the test-tube is | blue solution. -
about two-thirds full. Stopper and shake
the test-tube thoroughly. [1]
(b) [ (i) | Transfer 2 cm?® of the solution X in a
clean test tube. ‘ No changes observed
Add 1 em?® of nitric acid, followed by-
2 cm® of silver nitrate solution.
1]
(i) | Transfer 2 cm? of solution X in a clean
test tube.
Light blue ppt is formed, insoluble -
Add dilute sodium hydroxide solution in excess sodium hydroxide.
dropwise, with shaking, until no further
change is observed.
(1]
(iii) | Transfer 2 cm?® of solution X in a clean
test tube.
Blue ppt is formed, soluble in excess -
Add dilute ammonium hydroxide ammonium hydroxide and form a
solution dropwise, with shaking, until no | dark blue solution.
further change is observed. "
‘Leave this test-tube to stand in the
test-tube rack.
1]

06/0S3vS/dg




test

observations

(iv)

Transfer 2 cm?® of solution X in a clean
test tube. .

To this test-tube, add 3-4 pieces of zinc.

Leave this test-tube to stand in the
test-tube rack.

Effervescence were observed.

When left for standing, the solution

changes colour from blue to pale
blueflight green. . - ’

Zinc dissolve in the solution

Black solid deposited on the zinc
granules,

Any 2 observations [2]

clean test-tube.

Add 1 cm? of hydrochloric acid, followed
by 2 cm? of barium chloride solution.

White ppt formed

test observations
(c) | (i) | Transfer 2 cm® of solution Y in a clean White ppt is formed.
test tube. Soluble in excess sodium hydroxide
forming colourless solution.
Add dilute sodium hydroxide solution Sl
dropwise, with shaking, until no further
change is observed.
' [2]
(i) | Transfer 2 cm?® of the solution Y in a L
clean test-tube. Effervescences observed .
Pungent smell
Add aqueous sodium hydroxide, then : Co
add aluminum foil. Warm gently. Blue litmus paper remained blue.
Red litmus changed blue.
(1]
(iif) | Transfer 2 cm?3 of the solution Y in a

[]
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(i)

Using your observations in (b), give 3 conclusions. Give evidence to support
each of your conclusions.

conclusion 1 : Cu?is present in solid X.

evidence 1:
Blue ppt is formed in part b(ii) when sodium hydroxide is added dropwise and it
is insoluble in-excess sodium hydroxide.

Blue ppt is formed in part b(iii) when ammonium hydroxide is added dropwise
and it is insoluble in excess ammonium hydroxide.

conclusion 2 : No Cl: in solid X

evidence 2 : No white ppt is formed in part b(ii) when nitric acid is added,

- followed by silver nitrate solution.

conclusion 3 : Zinc displaced Cu* / cation from solution X / Zin is more
reactive that Cu / cation in solution X :

evidence 3:
The blue color of solution X become pale biue/ light green when zinc is added in

Black solid deposited-on zinc granules ' [3]

Solution Y contains either lead or zinc ion. Describe how you would carry out
some test to confirm the identity of cation in solution Y.

Add ammonium hydroxide. solution_ dropwise and in excess to solution Y.

If white ppt formed is soluble in excess then forming a colourless solution, then

the cation is an—*. If white ppt formed is insoluble in excess; then the cation is

PbZ,



(iiiy Deduce the anion in solution Y.

anion : NOz: / Nitrate ion

explanation: ammonia gas is produced in part c(ii), blue litmus paper tumed

red.[1]

End of Paper
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NOTES FOR ~'QUAILITAT§VE ANALYSIS

6

Test for anions

anion

test

test result

carbonate (COgJ-)

add dilute acid

effervescence, carbon dioxide produced

chloride (CI7)

acidify with dilute nitric add, then add -

white ppt.

[in sokution] aqueous silver nitrate
nitrate (NOQ’) add aqueous sodium hydroxide, then ammonia produced
[in solution] aluminium foil; warm carefully .

sulfate (SO,)
{in solution]

acidify with dilute nitric acid, then add
aqueous barium nitrate

white ppt.

Test for agueous cations

cation

effect of aqueous sodium hydroxide

effect of aqueous ammonia

ammanium (NH4")

ammonia preduced on warming

caicium (Ca™)

white ppt., insoluble in excess

| no ppt.

copper{i) {Cu*") light blue ppt., insoluble in excess light biue ppt., soluble in excess giving a
dark blue solution
iron(II) {Fez*) green ppt., inscluble in excess green ppt., insoluble in excess
iron(TIT) (Fe**) red-brown ppt., insoluble in excess red-brown ppt., insoluble in excess
lead(IT} {Pb*") white ppt., soluble in excess giving a white ppt., insoluble in excess
colouriess solution
zine (Zn*) white ppt., soluble in excess giving a white ppt., soluble in excess giving a

colourless solution

colouriess solution

Test for gases

aas test and test result
ammonia (NHz) turns damp red litmus paper blue
carbon dioxide (COg) gives white ppt. with limewater
{ppt. dissolves with excess COy)
chlorine (C&} bleaches dqmp litmus paper
hydrogen {Hz) “pops” with a lighted splint
oxygen (Oy) relights a glowing splint
sulfur dibxide (SO,) tums aqueous acidified potassium manganate(VII) from purple to cclourless
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