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21 The table shows the composition of exhaust gases from an internal combustion engine.

% of the gas in
gas the exhaust fumes
gasY 71
carbon dioxide 14
water vapour 13
carbon monoxide _ 1

hydrocarbons 0.3
nitrogen oxides 0.2

sulfur dioxide less than 0.003

What is gas Y?

A ammonia

B argon
C chlorine
D nitrogen

22 The diagram below shows a chromatogram. The solvent used was ethanol.

®
9 é &
¢ e @ ¥
L @

PQABCD

Which of the following statements is not correct?

A Substance A is pure.

B Substance P is the same as substance D,

C Substance Q contains all the components found in A B, C and D.
D

Substance B is more soluble in ethanol than substance A.

5076/Science (Physics/Chemistry)/Paper 1/2017 Prelim Exam
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23  The symbols for two ions are shown.
19— A 210+
ol ~ uNa
Which statement is correct?

The fluoride ion contains more electrons than the sodium ion.
The sodium ion contains more neutrons than the fluoride ion.

The two ions contain the same number of electrons as each other.

o o0 W »

The two ions contain the same number of protons as each other.

24 A gas, R, has the following properties:
1 a choking smell
2 turns damp blue litmus red, then bleached it
3  does not react with acidified potassium manganate (VIl)
What is R?
A ammonia
B carbon dioxide
C chlorine
D

sulfur dioxide

25  Chromium forms the compound chromium(ITl) sulfate.
What does the (III) represent?

the charge on a sulfate ion

A

B the number of chromium ions combined with one sulfate ion
C the number of sulfate ions combined with one chromium ion
D

the oxidation state of chromium

5076/Science (Physics/Chemistni/Panar 172017 Prefim Exam
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26 Germanium oxide is a white powder.
Germanium oxide reacts with concentrated hydrochloric acid.
Germanium oxide reacts with concentrated agueous sodium hydroxide.
Germanium oxide does not dissolve when added to water.
Which type of oxide is germanium oxide?

A acidic
B amphoteric
C basic

D neutral

27  The following shows the change of temperature with time when ice was heated.

Temnperaturs (°C)

— >

Time (minutes)

Which entry in the table shows the correct change taking place between the points?

"~ points change
A AtoB Some water molecules are no longer in fixed positions.
B BtoC The average kinetic energy of the particles remains constant.
C CtoD The volume of steam is increasing.
D EtoF | Water is boiling.

5076/Science (Physics/Chemistry)/Paper 1/2017 Prelim Exam
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28 Nitrogen trichloride, NC/; is a molecule formed when the elements, nitrogen (Group V) and
chlorine (Group VII) react together.

How many electrons in the outer shell of the nitrogen atom are not involved in bonding?

0

o O wWw >

29 A sample of 16.0 g of a metal oxide, MO, is reduced to 12.8 g of the metal, M.
What is the relative atomic mass, Ay, of M?

32

64

80

o O w »

128

30 The positions of the elements W, X, Y and Z are shown in the outline of part of the Periodic

Table.
[]

Which statement about these four gle.ments‘is not correct?

All the elements are reactive with the exception of element Z.
An atom of element X has a greater mass than an atom of element W.

X forms diatomic molecules.

o 0o w »

Y forms an ion with a negative charge.

5076/Science‘(Physics/ChemiStry)/Paper 1/2017 Prelim Exam
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31 An analysis of salt S gave the following results.

Test 1: When solid S was warmed with aqueous sodium hydroxide and aluminium foil,
colourless and pungent gas was produced. The gas turns moist red litmus paper blue.

Test 2: When excess aqueous sodium hydroxide was added to a solution of S, a colourless
solution was formed.

What could salt S be?

zinc nitrate
zinc carbonate

calcium carbonate

o O w >

calcium nitrate

32 Which pair of salts are prepared by the same method?

sodium chloride and zinc nitrate
ammonium sulfate and lead(ll) chloride

zinc nitrate and iron(ll) sulfate

o o w >

barium chloride and lead(ll) sulfate

33 Solutions of two chemicals are mixed.
A reaction occurs and the temperature change is measured.
Which statement is correct?

A If the reaction is endothermic, energy is taken in and the temperature of the mixture
decreases.

B If the reaction is endothermic, energy is given out and the temperature of the mixture
increases.

C If the reaction is exothermic, energy is given out and the temperature of the mixture
decreases.

D If the reaction is exothermic, energy is taken in and the temperature of the mixture
increases.

5076/Science (Physics/Chemistry)/Paper 1/2017 Prelim Exam
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34 Which reaction occurring in the blast furnace is an acid base reaction?

A C+C02— 2CO

B C+02—CO2

C CaO + 8i0z— CaSiOs

D Fe03+ 3C0O — 2Fe + 3C02

35 Dilute hydrochloric acid was reacted with 1.2 g of magnesium ribbon at room temperature in
two experiments, experiment 1 and experiment 2.

In experiment 1, 100 cm® of 1 mol/dm? of hydrochloric acid was used.
In experiment 2, 50 cm? of 2 mol/dm? of hydrochloric acid was used.
The volume of hydrogen given off was plotted against time.

Which graph is correct?

A B
'y 4
1 1
volume of volume of 2
hydrogen hydrogen
2
0 o
0 — 0 time
C D
'}
1
1
volume of volume of
hydrogen 3 hydrogen
0 0
o time

0¢¥/0S3¥S/dd

0 time
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36 Metal P is more reactive than metal Q which is more reactive than metal R.
The sulfates of P and R are colourless; the sulfate of Q is blue.

Which observation is correct when one of these metals was added to the sulfate solution of
another metal?

metal added solution of sulfate colour change of solution
A P Q blue - colourless
B Q P colourless = blue
Cc Q R blue > colourless
D R Q blue - colourless

37 Which statement about alkanes is correct?

Ethane reacts with chlorine in an addition reaction.

A

B Propane has a higher boiling point than butane.

C The molecule of the alkane that contains 99 carbon atoms has 200 hydrogen atoms.
D

Ethane is the first member of the alkanes series.

38 Which fractions obtained from the distillation of petroleum are commonly used as fuels in

engines?

A petrol, diesel and paraffin
B methane and naphtha

C naphtha and bitumen

D petrol, paraffin ahd bitumen

38 Which alcohol will, on oxidation, produce CHsCH2C02H?

CHsOH
CH3CH20H

CH3CH2CH20H

o O w »

HOCH2CH2CH20H

5076/Science (Physics/Chemistry)/Paper 1/2017 Prelim Exam
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40 An organic compound X has the following reactions:

Which of the following structures best represents X?

KRIERKIRKIKK KKK KA TFhKRRKFdhdkdkikkhiokkkhk i R T T T r e e s e e e e p e e e et
‘End of Paper ;

¢ev/0S3rS/dg

neutralises sodium hydroxide

decolourises aqueous bromine

H H

|
o

H H

A

! I
' =(?—C-—-O-—-H

C

16

T
IT—=C—X

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(II) hydroxide green
iron(I11) hydroxide red-brown
lead(1T) hydroxide white
zinc hydroxide white

5076/Science (Physics/Chemistry)/Paper 1/2017 Prelim Exam




../ XINMIN SECONDARY SCHOOL

XINMIN SECONDARY SCHCOL
Diligent in Sonice Sicadfad i Spiri

CANDIDATE NAME

HRTF

SEKOLAH MENENGAH XINMIN

Preliminary Examination 2017

CLASS INDEX NUMBER

SCIENCE (CHEMISTRY) 5076/03, 5078/03
Paper 3 17 August 2017
Secondary 4E5N 1 hour 15 minutes

Setter: Mrs Jelena Raj

Vetter: Mr Lim Boon Ping

Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on the work you hand in.

You may use an HB pencil for any diagrams, graphs, tables or rough working.
Write in dark blue or black pen.

Do not use staples, paper clips, glue or correction fluid.

The use of an approved scientific calculator is expected, where appropriate.
You may lose marks if you do not show your working or if you do not use appropriate units.

Section A
Answer all questions.

Section B

Answer any two questions.

A copy of the Periodic Table is printed on page 2.

A copy of the Data Sheet is printed on page 16

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.

€¢¥/0S3yS/dg

For Examiner’s Use

_Seétion A 45
~ Section B 20
Total 65

Parent’s Signature

This document consists of 16 printed pages




("d'yy) ainssaid pue ainjeradwa) WoOU Je (Wp g S| seb Aue Jo 9joW aus JO SWN|OA 8y

€0l col 101 0o} 66 86 L6 96 a6 6 £6 26 16 6 q
WnRUIMRT wnijeqoN - wniue - wnyuesug uinpuopes wni@pag wnung wnonawy wmuonid wnumdayn wnjueun wn|uRInely wnyoy L J2quinu (opuoge) uoyoxd = q \Am
7 | ON | PN | wd | s3 | 30 | dg |wo | wy | nd | AN | n | ed | uL onuts = | X A
092 662 8GC 182 25¢ 162 FAL4 IAL4 1444 j 444 1E2 8EZ LET (424 SRSUIDHNON SAgOPI = & e
1L 0L 69 89 19 99 S9 $9 £9 29 19 09 65 89
wnyn WNQIaNA wnyny L wniqs3 wnnujoH wnysosdshq wnique unuppey | Wndoing | wnuewes ) ! wnye SIS PlOUNRY €01-064
n1 aA wp i3 OH Aa ql PO n3 ws | wd PN id 9D 89S ploUBYIUET |£-85,
Sl €Ll 691 L9} G9l 291 651 1S 413 0G1 A4l jad) 343 oyl
4 68 28 L8
wnjunoy wnjpey wnpues4
oY ey a4
122 922 [ %44
9e g8 ¥8 £8 8 18 08 74 8L LL 9. SL vL €L el | » LS 9g S8
uopey aue)sy wnuood wnwsig pes wnyBeyL Anasepw ploo wnufeld wnipyt wniwsQ whiueyy ueystun | wnfeue L wnjueH wnuepue| wnueg wn|see)
uy w od 'g qd 1L BH ny id 1] S0 a9y M el iH e eg SO
[444 0i2 602 602 202 v0Z 102 161 g6l (413 061 981 81 181 8.1 6EL LEL EEL
S €9 (4% 1S 09 6v 214 JAS 14 Sy 144 £ h'd 34 ov 8¢ 8¢ A%
uousx aupol wnunjR L Auownuy ulL wniput WNIWpPEY leAns wnpejed wnipoyy I L wniqoIN wnuoosz wnUNA wnpuong | wnpjany
aX | 91 qs ug uj PO By Pd U ny oL O aN 1z A s qd
LEL LZL 821 44} 6LL Sl 113 80} 904 €01 L0t 96 £6 23] 68 88 S8
1 Ge ve €€ F4 L€ 0g 6¢C 82 L2 jera gz vz €C 44 174 0c 6}
uojdAsy euwolg wnuejeg ouasIY wnewRY wnie9 uZ JaddoD PHIIN 118400 ua) esoueueyy | WNRUOND | wnipeuep wniue) | wnjpuesg wnpey wnissei0d
M 19 9S SY 29 BD uz no IN 0D o4 un 10 A 1L 98 ed A
¥8 08 62 SL £L 0L S9 9 65 65 oG SS (4] LG 8 S¥ )4 6€
8L Ll 94 Gl ¥l €l zZL L
uoBiy auloluD nyng snioydsoyd uooliS wnuwngy wnsaubeyy wnipog
Iy | 10 S d IS | Iv Bw | eN
Oy G'GE 43 L€ 8¢ J24 )44 £2
0} 6 8 & 9 S 14 £
uoapy auuon|d uaBAxO ueBolIN uagie) uaJog wnylag wnn
SN d o} N o g ag 17
4 6l 9t 14 ZL 115 6 A
4 b
winieH uaBauphH
oH H
|4 |
0 A | 1A Al AN | Il !
dnoin

SjUBWAa|T 2Y} JO JJGEL IIPOLAd BYL

G¢v/0S3avS/dd



9¢v/0S3vS/dd

3

Section A
Answer all questions in the spaces provided.

The table below describes the reactions of Group Il elements when added to cold water.

element reaction with cold water
beryllium no reaction
magnesium very slow reaction
calcium fairly vigorous reaction
strontium very fast reaction

(a)

would expect barium to react with cold water.

Barium lies below strontium in Group Il. Predict, giving a reason, how you

......................................................................................................... 2]
{b) The table below shows some properties of three elements in the Periodic Table.
element malleable or | melting point | boiling point | appearance | electrical
brittle (°C) (°C) conductivity
aluminium malleable 660 2519 shiny solid | good
silicon brittle 1414 3265 shiny solid semi-
conductor
phosphorus | brittle 44 280 white solid poor
Describe how the information in the table shows that silicon is difficult to be
classified as a metal or a non-metal.
......................................................................................................... (2]
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(a) A chemical company makes salts for use in industries. The table shows some
names and formulae of salts with the names of the acids and other compounds
used to make them. -

Complete the table by filling in the missing information.

name of salt formula of | name of acid used | name of the
salt to make salt other
compound
used to make
salt
sodium sulfate Na»S04

potéssium phosphate | KsPO,4 phosphoric acid

silver chloride AgCl

calcium phosphate calcium

(4]

hydroxide

(b) Draw dot-and-cross diagrams to show the bonding in carbon dioxide and
sodium oxide. Show only the outer shell electrons.

carbon dioxide

sodium oxide

(6]

5076/5078/Science
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(a) The diagram shows the cycle of changes that happen when iron is extracted and
then rusts.

extraction

Fe,O.
e Fe
{(main compound )
in both iron ore (iron)
and rust)

rusting

Identify the change that involves oxidation and the change that involves
reduction. Give reasons for your answers.

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

(b) The diagram shows the rust prevention methods used on different parts of a bicycle.

plastic coating on bas@

oil on chain

N,
f DVz=

i,

stainless steel alloy
nuts and bolts

()  What is meant by the term affoy?

(ii)  Explain how the oil, the paint and plastic coating slow down rusting.

5076/5078/Science
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4 Aldehydes are a homologous series of organic compounds like alkanes and alkenes.
The table shows the names, formulae and boiling points of some aldehydes.

(a)

(b)

6J¥/0S3¥S/d9d

name formula boiling point (°C)
methanal HCHO -19
ethanal CHsCHO 20
propanal . C2HsCHO 49
pentanal C4HsCHO 103

Use the information in the table to give two pieces of evidence that suggest
that the aldehydes are a homologous series.

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

The equation shows a reaction involving hydrocarbons.

CsHi1s — CzHa * CesHia
hydrocarbon J hydrocarbon K hydrecarbon L

Choose the correct processes from the box to complete the sentences below.

combustion  hydration cracking polymerisation

Each word may be used once, more than once or not at all.

(i) Hydrocarbons K and L are produced from hydrocarbon J

(ii) Poly(ethene) can be produced from hydrocarbon K

(iif) Describe a test to distinguish between hydrocarbons K and L and give
the results of the test.

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

5076/5078/Science
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(c} In some countries, ethanol is made from glucose for use as a fuel.
The flow chart summarises the production process for ethanol.

stage 1 stage 2

glucose | — | dilute ethanol solution |[——| 90% pure ethanol

(i)  Name the processes that take place at stage 1 and 2
SEAGE 1. oot e
SIANE 124 vusssmvsmnsnmmsnmenssmsys cvsemssaEns HAENFSRE RS UNES EEY SN SHT ST 2]

(i) Write a balanced equation for the reaction in stage 1.

(iii) State two conditions for the reaction to occur.

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

Some companies make products to sell to farmers as soil improvers. Some compounds in
the products neutralise acidity The table shows information about some substances that
companies use to make these products.

substance chemical effectiveness at | other points
composition | neutralising acidity

limestone CaCOs fair Insoluble in water. Needs to be
ground to very fine powder
quicklime CaO very high Made by heating limestone to a

high temperature
Reacts exothermically with water
to make an alkaline solution

slaked lime Ca(OH)2 very high Made by adding water to
quicklime. Slaked lime is an
alkali
blast furnace | mixture of fair Insoluble in water. Impurities
slag CaSi0Os; with include silicon oxides and other
CaCO; and non-metal compounds
other
impurities

(a) Use the information in the table to suggest why limestone is less effective at
neutralising acidity than quicklime and slaked lime.

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

5076/5078/Science
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(b) Slaked lime is made by adding water to quicklime. Write a balanced chemical

equation for the reaction. State a test to show that slaked lime is alkaline in
nature.

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

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

{c) The calcium content of the substances is important as it adds to the mineral
content of the soil.

Show by calculation that quicklime has a higher percentage by mass of
calcium than both limestone and slaked lime.

(d) Explain how blast furnace slag, CaSiOs, is prod‘uced during the extraction of
iron from haematite.

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

(e) Heating limestone produces quicklime and carbon dioxide according to the
equation below.

CaCO; —» Ca0 + CO»

Calculate the volume of carbon dioxide produced at r.t.p. when 25 tonnes of
limestone are heated. (1 tonne = 1000000 g)

5076/5078/Science
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(a) Acid J has a relative molecular mass of 63. A 500 cm® aqueous sample
contains 196 g of J. '

Calculate the concentration of J in mol/dmé.

(2]

(b) Name all the products formed when a piece of magnesium carbonate is added
to acid J. State the test and the result for any gas that may be evolved.

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

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

5076/5078/Science (
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Section B
Answer any two questions in this section.
Write your answers in the spaces provided.

A student carried out some experiments to place four metals W, X, Y and Z in order of
reactivity. The table shows the results.

KEY: v' shows a reaction happened

x  shows no reaction happened

shows the experiment was not performed

metal W metal X metal Y metal Z
solution of W nitrate _ X X X
solution of X nitrate v . v v
solution of Y nitrate . v X . 4
solution of Z nitrate 4 X X __

(a)

Place the metals in order of reactivity, starting with the most reactive.

(1]

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

(b) The student carried out further experiments to place metal M in the list.
She used dilute hydrochloric acid and samples of the metals.
She found out that metal M is the fourth most reactive metal.

Describe the experiments that the student carried out.

Your answer should include a description of the experiments, the

measurements made and how the results showed that metal M is the fourth
most reactive metal.

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

[4]
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The diagram below shows some reactions of an aqueous metal salt, F.

aqueous metal salt . white

F add aqueous barium nitrate and i precipitate G
nitric acid

add agueous sodium hydroxide

add an oxidising agent and then
aqueous sodium hydroxide .

green
precipitate H
A 4
red-brown
precipitate J
{(c) Name

(1) ‘whiteiprecipitaleG: ... usmsesnssssmsssuse s snssussenssnmy s sy
(1) green precipitate H: s soss s simsvusanses savms sss ssos S
(). red-bDrowin ProCIPRELE i s boms insmsmpss ssmmasssnssisesssaises s 03 FYanss

(d) Name and give the formula of the metal salt, F.

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

5076/5078/Science
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8 (a) Describe how pure crystals of potassium chioride can be prepared using a
solution of potassium carbonate and an acid. .
name of acid: ... ...

method of preparation:

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

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

(6]
(b) Explain why potassium chloride has a high melting point.
......................................................................................................... [2]
(c} Name an insoluble salt and state the reagents that can be used to prepare the
salt.
......................................................................................................... [2]

5076/5078/Science
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9 (a) Fluorine is an elementin Group VII.

A jet of fluorine is aimed at a filter paper soaked in a solution of potassium
bromide.

filter paper soaked in a
fluorine gas b solution of potassium bromide

The solution on the filter paper quickly turns brown.

(5]

(i)  Explain why the solution turns brown.
include an equation to support your answer.

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

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

(ii) Draw a molecule of fluorine showing all electrons.

(2]
5076/5078/Science
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(b) Sandstone contains sand (mainly silicon dioxide)and calcium carbonate.
Excess sandstone was reacted with dilute hydrochloric acid.

CaCO; +2HCI — CaCl, + CO; +H20

The rate of reaction was followed by meassuring the mass lost during the reaction.

cotton
wool

dilute hydrochloric
acid

ot °. sandstone

i o0 B

This is a table of the results.

time t/minutes total mass lost/g
0 0.00
< 0.18
8 0.30
12 0.38
16 0.44
20 _0.48
24 0.51

(i) Use information from the table to show that the rate of reaction
decreased.

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

................................................................................................ 2]
(i) Explain using ideas about particles colliding, why the rate of reaction
decreased. '
................................................................................................ (2]
5076/5078/Science
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(iif)

Draw a labelled diagram to show a different method of following the rate
of reaction between sandstone and hydrochloric acid.

Colours of Some Common Metal Hydroxides

15

calcium hydroxide white
copper(ll) hydroxide light blue
iron(ll) hydroxide green
iron(lll) hydroxide red-brown
lead(ll) hydroxide white
zinc hydroxide white

5076/5078/Science (
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% You are provided with a bottle of solution labelled P which contains 3 different ions, a bottle
containing cobalt(ll) chloride solution and a bottle containing magnesium nitrate solution.
You are also provided with two unknown metals, X and Y, marbie chips and some pxeces
of magnesium ribbon. ,

Carry out the following tests. You should test any gases evolved. Carefully record your
observations.

The volumes given below are approximate and should be estimated rather than measured.

test

observations

(a)(i)

Add about 2 cm?® of cobalt(ll) chloride
solution into a clean test-tube.

Add a piece of magnesium ribbon to |

this test-tube.

(i)

Add about 2 cm?® of cobalt(ll) chloride
solution into a clean test-tube.

Add a piece of metal X to this test-
tube.

(iii)

Add about 2 cm® of cobalt(ll) chloride
solution into a clean test-tube.

Add a piece of metal Y to this test-
tube.

(iv)

Add about 2 cm® of magnesium nitrate
solution into a clean test-tube.

Add a piece of metal Y to this test-
tube.

Ly¥/OS3¥S/dd
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(b) From your observations, what can you conclude about the order of reactivities of X,
Y, cobalt and magnesium?

Explain how your observations support your conclusions.

-----------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------
.................................................................................................................

test observations

(c)(i) | Add about 2 cm® of P into a clean
test-tube.

Add a piece of magnesium ribbon.

(i) | Add about 2 cm?® of P into a clean
test-tube.

Add some marble chips.

(iii) | Add about 1 cm® of P into a clean
test-tube.

Add 1 cm® of dilute nitric acid,
followed by 1 cm® of barium nitrate
solution.

(iv) | Add about 1 cm® of P into a clean
test-tube.

Add 1 cm® of dilute nitric acid,
followed by 1 cm® of silver nitrate
solution.

5077/5078/Science. "
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(v)

Add 1 cm?® of the of P into a clean
test-tube. '

Add aqueous sodium hydroxide
slowly, with shaking, until no further
change is seen.

(vi)

Add 1 cm® of the of P into a clean
test-tube.

Add aqueous ammonia slowly, with

shaking, until no further change is

seen.

(5]

(d) From your observations in part (c), what can you conclude about the ions present in

EvP/0S3a¥S/dg

P? Explain how your observations support your conclusions.

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

..................................................................................................................
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2017 4E5N Science (Chemistry) Prelim Exam — Preparation List
Cobalt chloride solution
« Prepared by dissolving cobalt(ll) chloride in water to a concentration of 1M.
« Label the mixture as cobalt(ll) chloride.
Magnesium nitrate solution
« Prepared by dissolving magnesium nitrate in water to a concentration of 0.5M.
o Label the mixture as magnesium nitrate.
Solution P
o Prepared by dissolving 50g of copper(ll) chloride per 1dm?® of hydrochloric acid.
e Place mixture in a small plastic bottle labelled P,
Metal X
+ Place 3 sheets of tin foil in a plastic vial labelled X.
Metal Y
« Place 3 sheets of zinc foil in a plastic vial labelled Y.
Magnesium ribbon
» Place 3 pieces of magnesium ribbon in a plastic vial labelled magnesium.
Marble chips
» Fill up a third of a plastic vial labelled marble chips with marble chips.
Other chemicals

» Bench reagents (nitric acid, hydrochloric acid, sulfuric acid, aqueous sodium hydroxide,
agueous ammonia and limewater.

Apparatus
+ 10 x fest-tubes + 1x Bunsen burner
s 1 xglass rod s 1x250 cm?®beaker
¢ 1 xtest-tube holder e 1 xsafety glasses
. 1. x test-tube rack e asupply of blue and red litmus papers
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Test for anions

CHEMISTRY PRACTICAL NOTES

anion test test result

carbonate (CO3?) add dilute acid '| effervescence, carbon dioxide
preduced

chloride (CI) acidify with dilute nitric acid, white ppt.

[in solution] then add aqueous silver nitrate

nitrate (NO3™) add aqueous sodium hydroxide, ammonia produced

{in solution] then aluminium foil; warm carefully

sulfate (S04%) acidify with dilute nitric acid, white ppt.

[in solution] then add aqueous barium nitrate

Test for aqueous cations

cation effect of aqueous sodium hydroxide | test result

ammonium (NH4*) ammonia produced on warming -

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

giving a colourless solution

copper(Il) (Cu?) light blue ppt., insoluble in excess light blue ppt, soluble in excess
giving a dark blue solution
iron(Il) (Fe?") green ppt., insoluble in excess -green ppt., insoluble in excess
iron(I11) (Fe*") red-brown ppt., insoluble in excess red-brown ppt., insoluble in excess
lead(1T) (Pb?*) white ppt., soluble in excess white ppt., insoluble in excess
giving a colourless solution
zinc (Zn?*) white ppt., soluble in excess ~white ppt., soluble in excess

giving a colourless solution

Test for gases

gas

test and test resuit

ammonia (NH3)

| turns damp red litmus paper blue

carbon dioxide (CO2)

gives white ppt. with limewater
(ppt. dissolves with excess CO ,)

chlorine (CL)

bleaches damp litmus paper

hydrogen (H>)

“pops” with a lighted splint

oxygen (Oz)

relights a glowing splint

sulfur dioxide (SQ;)

turns aqueous acidified potassium manganate (VII) from purple to colourless
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e 1 xdelivery tube for test-tube « asupply of wooden splints

¢ 1 xdelivery tube for hard-glass boiling » a bottle of distilled water
tube
+ 1 x retort stand and clamp e 1 xtripod stand and wire gauze
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SCIENCE (CHEMISTRY) PRELIM 2017 EXAM MARK SCHEME

PAPER 1 [20 marks]
e o e A e e o e

_question' Answer Question: Answer
1 D 1 A
2 c 12 C.
3 Cc 13 A
4 c 14 c
5 D 15 D

6 B 16 A
7 A 17 c
8 c 18 A
9 B 19 c
10 C 20 Cc
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PAPER 3 [65 marks]

SECTION A [40 marks]
1 (a) | Violent/extremely vigorous 1
Reactivity increases down Group 1
(b) | Itis brittle as non-metal: but conducts electricity like metal/ or has high mp like most metals 1
, . ' 1
2 (a) | sulfuric acid, sodium hydroxide 1
potassium hydroxide
hydrochloric acid, silver nitrate
Cas(POa)z , phosphoric acid,
(b) 3
Correct number of electrons for carbon — 1m
Correct number of electrons for oxygen-tm
Covalent diagram-1m
==y = — - 2_ — -1 + 3
Correct sign -1m 2 sodium atoms ~1m
Correct number of electrons — 1m
3 (a) Extraction is reduction as loss of oxygen atoms 1
Rusting is oxidation as gain of oxygen atoms 1
Deduct %2 m if terms are not stated
(by | (i) Mixtureof -— %m 1
metals or metals and non-metals --- % m (both must be given)
Term mixture must be stated or no marks
{ii) barrier method or acts as protective coating 1
Prevents oxygen and water from coming into contact with iron 1
4 | (a) | Has general formula/ functional group present/Boiling point shows gradation. 2
(b) | (i) fermentation 1
{ii} polymerisation
1
(ii)) Add aqueous bromine. K decoclourises it. Remains reddish brown in L 1
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2




(c) -

(i) Fermentation and
_Fractional distillation

| (ii) CeH120s ———» 2C02 + 2C2HsOH

| (iii). - yeast, temperature of 37 °C

- (a)

Insoluble in water
must be finely powdered

(b)

Ca0 + H20 ———— Ca(OHy

Add litmus paper. It turns from red to blue

(€)

% Cain Ca0 = 40/56 x 100 =71.4
% Ca in CaCOs= 40/100 x 100 = 40

% Ca in Ca(OH)2 = 40/76 x 100= 52.6

(d)

Limestone decomposes to lime
Lime neutralises acidic impurities to form slag

(e)

25 tonnes = 25000000 g
Moles of CaCO3= 250000
Moles of CO2 = 250000

Volume of CO2= 250000 x 24 = 6000000 dm?

(@)

Moles of J = 196/63 = 3.11 mols

Concentration = 6.22 mols/dm?

(b)

Magnesium nitrate, carbon dioxide and water

Pass gas into limewater
White precipitate seen

SECTION G [20 marks]

(a)

W, ZY X

(b)

Into a conical flask , add a 100 cm? of 01 mol/dm® HCI acid
Stopper and connect flask to gas syringe.

Add 10 g of metal M

Note volume of gas collected after 5 minutes.

Repeat experiment with 10 g of metals W,X,Y and Z
Compare the volumes. Metal M gives the volume less than W,X,Y. Z gives the smallest
volume.

(or any other appropriate experiment) like displacement

(c)

(i) barium sulfate

{ii) iron (1) hydroxide
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| (iii) iron (lIf) hydroxide

Iron (I) sulfate, FeS04

Less effecting collisions per unit volume

(d) 2
8 {a) | Dilute hydrochloric-acid - 1
Titration:
Add acid into burette:
Pipette 25.0 cm? of aqueous potassium carbonate into conical flask 3m
Add 3 drops indicator, méthyl orange into flask
| Titrate acid with alkali till end point.
Record volume of acid used.
Repeat titration for accuracy
Crystallisation:
Add 25.0 cm® of potassium carbonate and volume of acid found from titration into
evaporating dish
No indicater
Evaporate to get saturated solution: 2m
Cool to get crystallise f
Wash crystals with distilled water
pat dry between filter paper
(b} | Positive ions attract negative ions to form 1
Strong ionic bond.
Lots of energy needed to break ionic bond 1
(c) | Any insoluble salt eg, barium sulfate, silver chioride etc 1
Reagents stated must be aqueous salts or one aqueous salt and one acid 1
9 | (a) | (i) Fluorine higher than/more reactive than bromine in Group VII.- 1
Fluorine displaces bromine from its salt solution
2KBr -+ Fz ——»  2KF + Br2 1
(ii)
2
(b) | (i) Rate of reaction from 0 to 4 min is 0.18 /4 = 0.45 g/min 1
Rate of reaction from 4 to 8 min is 0.12/4 = 0.03/min
Rate of reaction from 8 to 12 min is 0.08/4 = 0.016/min 1
Some form of calculations shown to show decrease in rate
(ii) Molecules of limiting agent ,HC| decreases 1
1
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(i)

Following rate of reaction by measuring gas volume

L
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2017 4E5N Science (Chemistry) Pi'eliminary» EXamina_ti_ohs - Ma'rk Scheme

(a)(i)

Add about 2 cm® of cobalt(ll) chloride
solution into a clean test-tube.

Add a piece of magnesium ribbon to this
test-tube.

A black deposit is observed. (Bubbles
on surface of metal may be observed)

(1

(ii)

Add about 2 cm® of cobali(ll) chioride
solution into a clean test-tube.

Add a piece of metal X to this test-tube.

No change observed.

(1

(iii)

Add about 2 cm® of cobalt(ll) chloride
solution into a.clean test-tube.

Add a piece of metal Y to this test-tube.

A black deposit is observed. (Bubbles
on surface of metal may be observed)

(1

(iv)

Add about 2 ¢m® of magnesium nitrate
solution into a clean test-tube.

Add a piece of metal Y to this test-tube.

No change observed.

(1]

(b)

Magnesium is the most reactive, followed by Y, then'cobalt, then X.

Y cannot displace magnesium from its solution, meaning Y is less reactive.

Y displaces cobalt from its solution, meaning Y is more reactive.

X cannot displace cobailt for its solution, meaning it is less reactive.

2 marks for 3 observations. 1 mark for 2 observations. 0 mark for 0-1 observation.

T

[2]

(c)i)

Add about 2 cm?® of P into a clean test-
tube.

Add a piece of magnesium ribbon.

Effervescence observed. Gas produced
extinguishes lighted splint with a ‘pop’
sound.,

(1]

(ii)

Add about 2 cm® of P into a clean test-
tube.

Add some marble chips.

Effervescence observed. Gas produced
forms white precipitate with limewater.

(1

(i)

Add about 1 cm® of P into a clean test-
tube.

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

White precipitate observed.

(1]
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201‘7'4E5N Science (Chemistry) Preliminary Examinations — Mark Scheme -

Either observation fro 1 mark.

(iv) | Add 1 cm® of the of P into a clean test- | Light blue precipitate observed. [1]
tube. Insoluble in excess.
Add aqueous sodium hydroxide slowly,
with shaking, until no further change is
seen.
(v} | Add 1 cm?® of the of P into a clean test- | Light blue precipitate observed. (1
tube. Precipitate dissolves to form a deep
. blue solution.
Add aqueous ammonia stowly, with
shaking, until no further change is seen.
(d) | Hydrogen ions must be present because:
-in (¢)(i), hydrogen gas was evolved on reaction with metal OR
-in (c)(ii) carbon dioxide gas was evolved on reaction with a carbonate.
Either observation for 1 mark. [1]
From (c)(iii), chloride ions must be present as a white precipitate was formed on
reaction with silver nitrate. [1]
Copper(ll) ions must be present because:
-in (c)(iv), the reaction with sodium hydroxide produces a light blue precipitate OR
-in {¢)(v), the reaction with aqueous ammonia produces a light blue precipitate
which dissolves in excess to form a deep blue solution. 1
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