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1 HOUR 15 MINUTES
INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.

Write your
on any sep

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

Answer all guestions in Section A and any two questions in
Section B In calculations, you should show all the steps in your
working, giving your answer at each stage.

Enter the numbers of the Section B questions you have
answered on the dotted grids.

A copy of the periodic table is printed on the last page of this
booklet

This paper consists of 18 printed pages inclusive of this page.

ex number in the spaces provided at the top right hand corner of this page and
te answer paper used. Write in dark blue or black pen in the spaces provided on
the Question Paper. You may use a pencil for any diagrams, graphs, or rough working.

Total Marks
Section A
) 1 45
Section B
Total
F. - 165

—

Anglo-Chinese School (Barker Roal)

Section A

Answer all the questions in the spaces provided.
The total mark for this section is 45.

1 The table shows the atomic structure of six particles, represented by the letters A to
F. These particles are either atoms or ions, and the letters are not the symbols of the
elements.

f particle | number of electrons | number of protons | number of neutrons
,. A 6 6 6
B 2 2 2
C 12 12 12
‘ D 10 12 12
E 6 6 8
m F 10 7 14

(a)

(b)

(c)

{d)

Which two particles combine together to form a compound with a chemical
formuia which is in the form of X2Y3?
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Angio-Chinese Schoo! (Barker Road)

The chromatogram shows the dyes contained in three different sweets labelied W, X (d)
and Y. Yellow and blue dyes are harmful.
< Solvent
I Semi-—- 5 i front
12¢m - O
Yem - @) ®)
| o
Oem 4 ®) O O
o s > S 3¢ 3 Starting
w N y Yellow  Blue line
. dye dye (e)

(a)

{b)

................................................................................. 1]
Explain why the starling line must not be submerged in the solvent during
chromatography

1
Explain why the result will be inaccurate if the solvent front stops at the 9 cm
mark

Anglo-Chinese School (Barker Road)

The table below shows some information about the properties of three solids.

substance effect of heat hot water
solid A no effect very soluble
solid B no effect insoluble
solidC sublimes insoluble

Sclid C sublimes when heated strongly. Explain the meaning of this statement.

Using this information, explain how you would obtain a pure, dry sample of solid B given
a mixture of all three substances.
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3 (a) The box shows the names of some oxides.

Anglo-Chinese School (Barker Rodd)

J

7A aluminium oxide carbon monoxide

sodium oxide sulfur dioxide

nitrogen dioxide

zinc oxide

(1) Which oxidels) will react with hydrochloric acid but not with agueous sodium

hydroxide™?

(1) Winch oxide(s) will react with both hydrochloric acid and aqueous sodium

hydroxide?

(1

(iiiy Which oxide(s) will not react with hydrochloric acid or with aqueous sodium

hydioxde?

{b) Two of the axides are responsible for acid rain.

]

Identify the two oxides from the table above and state the cause of their presence in

the atmosphere.

(c)

(90]

Anglo-Chinese School (Barker Road)

Draw a ‘dot and cross' diagram to show the bonding in sodium oxide. You only need

to show the outer shell electrons.

(a) Construct a chemical equation for the reaction.

Insoluble salts can be made by mixing solutions of two soluble salts.

A student mixed sodium carbonate solution with copper(ll) sulfate solution.

&
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(a)

(b)

(c)

Angio-Chinese School (Barker Roai)

5 The table six organic compounds. P, Q, R, S, Tand U.

1 s
H
! 0] HooH
H-—-C -H H—C—C—H C=C
o TN
H H H H H
I u
H H H H
W | H o H
HoCocoCoco Br J_ " 4
H H H H—CC—H e’ w
| | P
H O H Br H H H
,
H

Which compounds will decolourise aqueous bromine?

,,,,,, e ]

Which compound is formed by the addition of hydrogen to R?

e e 1]

Which compound, P or §, has a higher boiling point? Explain your answer.

Anglo-Chinese School (Barker Roa)

{d} Compound U can polymerise to form a large organic compound.

(i) Draw the structure of the product of polymerisation.

—
—_
—_—

(i) Name the compound you have drawn in (d)(i).

................... BT SIS o sassin s e s senswssesoeneggssagaagss s 1]

{a) Steelis an alloy containing iron.
The following are three differences between steel and aluminium.
«  Steel can rust but aluminium resist corrosion.

«  Steel has a higher density than aluminium.
¢ Steel is much stronger than aluminium.

(i) Use the information from the list to suggest why aluminum is the better material
formaking ladders.

(i) Use the information from the list to suggest why steel is the better material for
making bridges.
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(b) The diagram shows how aluminium and iron(lll) oxide react with each other.

_— magnesium ribbon

N
B

B - mixture of aluminium powder
sand - and iron(ll) oxide

The magnesium ribbon is lit to ignite the reaction mixture. The reaction is highly exothermic.

The equation for the reaction is

2A1 + Fe03 > ALO: + 2Fe

(i) Define the term “exothermic”.

(i) ain how iron is produced in the above reaction.

(i} Which substance is oxidised in the reaction?

£ xplain your answer in terms of changes in the oxidation number.

o

Anglo-Chiness School (Barker Road)

{¢) The following diagram shows a chemical reaction between aluminium powder and iron (I1l)
oxide, which is used to join together two railway lines.

. mixture of aluminium powder
and ironiill) oxide

raitway line \ railway line
. A mould

— ,,
s %

The mixture is ignited and molten iron is collected in the mould. The molten iron solidifies
and creates a joint between the two rails. The mould is then removed.

1aid

Explain why the iron produced in the reaction is molten.

10
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Anglo-Chinese School (Barker Road)
The graph shows the volumes of carbon dioxide given off when calcium carbonate (a) Curve A shows the volume of carbon dioxide given off when some calcium carbonate
lumps are reacted with hydrochloric acid, at room temperature and pressure, in five lumps are reacted with an excess of 1.0 mol/dm? hydrochloric acid.
different experiments. The experiment that gave the results of Curve A was repeated a few times, each time
with a different condition modified.
120
Compiete the table below to identify the curve that corresponds each changed
condition and explain your answer.
100
D
modification curve reason
80
Volume of
carbon dioxide
nem 5 halfthe mass of
c calcium carbonate
B A lumps
a0 \
\ E
20 \
lower temperature

a T T T
« 10 20 30 a0 50 60

Time in seconds

powdered calcium
carbonate

{b) The equation for the reaction is ol
CaCO; +2HCI > CaClz +CO: +H0
(i) Calculate the number of moles of carbon dioxide produced in the experiment
represented by Curve A.
[The volume of any gas is 24 dm® at room temperature and pressure.]
(1

11 12
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(i) Calculate the mass of calcium chioride produced in the experiment represented by Section B
Curve A
[Relative alomic masses of Ca= 40, Cl= 35.5, C= 12, O= 16] Answer any two questions. Write your answers on the lined pages provided. —.
The total marks for this section is 20.
8 The alcohols form a homologous series. The first member of this homologous series is
methanol.

(a) Describe the four characteristics of members of a homologous series, using
alcoho! as an example.

(2]
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(b) Propane and propene are both hydrocarbons. Using equations to support your
answer, describe the similarities and differences in their reactions.
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(a)

(b)

Anglo-Chinese School (Barker Road)

Magnesium sulfate can be made by reacting dilute sulfuric acid with either
magnesium oxide or solid magnesium carbonate.

Describe the difference in observations between the two reactions, using
equations to explain your answer.

(5]

A siudent dissolved some salt crystals in water. He added sodium hydroxide to
the sotution untit it was in excess.

{iy ~Describe what the student would see if the salt contained lead(l!) ions.

{)  Explain why the result you have described in (b)(i) does not confirm that the
salt contains lead(!l) ions. Describe an additional test the student could do
that would prove the salt contains lead(ll) ions.

10
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The figure shows the structures of calcum chloride and chiorine.

(a)

calcium chloride

Chlorine exists as two isotopes, ** C/and 7 C/,

Compare and contrast these two isotopes.

16

P

D

e @0 ee
e

chlorine
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The Periodic Table of the Elements
Group
T W R Vi vl [0
1 3
H He
Hydropen nolin
Key 1 2
7 < relative atomic mass 11 12 14 19 20
Li Be atomic symbot B C N F Ne
Whium heryium nace toene LA WG tiuzice ren
3 atomic number 5 13 9 10
23 24 27 28 31 32 355 40
Na Mg Al Si P S C? Ar
sodiem i s#eon | p sultur cnloeme argon
11 12 13 14 15 16 17 18
39 40 45 48 51 52 55 56 59 59 64 65 70 73 75 79 80 84
K Ca Sc Ti \'% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
potassom | calcium | scandm | tianum it Fon covat nickel copper me catuan  |germaniym|  acsenic selenwm | Drowmine replon
19 20 21 22 23 24 25 2% 27 28 29 30 31 32 33 34 35 3%
85 88 89 g1 93 96 - 101 103 106 108 112 115 119 122 128 127 131
Rb Sr Y vig Nb Mo Tc Ru Rh Pd Ag Cd in Sn St Te 1 Xe
nasebuen | stondiam yrtrsuen 2ireenim niohrae:  chrteram | achinatium i dhaxditwr: | pilads sivver i34 ndum itD AMimcny | telareas agine YRIGH
37 39 40 41 42 43 44 45 46 47 48 48 3 51 52 53 54
133 137 139 178 181 184 186 180 192 195 197 201 204 207 209 - = —
Cs Ba ta HI Ta w Re Os Ir Pt Au Hg Ti Pb Bi Po At Rn
CRENLM banum [ ectansn ] hatnom tantalm tungsten rhemunt AT indiun At fia] meroury halbum eas Insmigr: podorum AaAlnE EO
55 56 157 72 73 74 76 77 78 79 80 81 82 83 84 85 86
Fr Ra Ac
feanchss | radium | actinium: T
87 88 8¢
+58.71 140 141 144 - 150 152 157 159 162 165 167 168 173 175
; Ce Pr Nd Pm Sm Eu Gd To Dy Ho Er Tm Yb Lu
L‘anth,ano'd ceriwn fe L i ternum 2 eEnm ertium b yeersum | htethan
series 58 9 60 61 62 83 64 65 66 67 a8 869 7C 71
190-103 232 - 238 - = - s = = - - = = =
Actinoid Th Pa U Np Pu Am Cm Bk Cf Es Fm Mad No Lr
r.10| horum  |p WANOM fie T T Coh i fermum i
series 90 91 92 93 94 95 96 97 98 99 100 1101 102 103

The volume of one mole of any gas is 24 dm?® at room temperature and pressure (r.t.p.).
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Sec 4E/SN PRELIMINARY EXAMINATION 5076 2016

Science Chemistry P3

Marking Scheme

ﬂ e
a8 i
0 anaF 1
A 1E R
Woaard Y &
he dyes donot | 1
e solvent, I
r separation up the h
1
I
|
|
ity
I
|
|
111
I

change in mass {1}

Remarks

{total 4)

(total 6)

|
t

(b) acce swers that slate/mean “dyes dissolve
into sofvent™. “preventing a proper separation up the
togram” left oul by most students

state “yellow dye not pe Iravel beyond
the 9 cm mark” Answers need 10 imply “there will be
no separation of cotours”

(d) “wilhout going through hquid state” lefi out BOD

(e) no mark for first pan if “hot™ water not menlioned

sodium oxide

aluminium oxide and zinc oxide

carbon monaxide

Suifur dioxide and nitrogen dioxide,

Sulfur dioxide is formed due to volcano

eruptions / burning of fossil

fusls/petroleum at the power stations /

factories.

Nitrogen dioxide is formad due to lightning
/internal combustion in the car engines

Na

1{no ¥
mark);

(total: 8)

Many still weak in this area. Need to ravise types of
oxides

(1

{1

(b) Students misread *cause of their presence” as
“harmfut effects caused by gases’;

Reject if merely state “factories”, without mentioning
burning of fuels.

(c) Accept even if all shells drawn (BOD)
Accept 2 [Na*] instead of drawing 2 Na*

11
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(a)

I correcl charges & balarcing [1]. no of
electrons in 1ons [1)

I
_
|

3. aa)e Cusy } 3 CutDs () +Na:§ 04

4}

(1) : Filter the mixture

,
WEowmicEmacmcm,zmm:mn_mnmm
i ol filter papers

s& residue with distilled water, dry by

1; 1 (state
symbois)

(a) (DAccept if no state symbols {since question did
not ask for it) (BOD)

(i) “distilled/deionised water" needs to be
mentioned.

RandU
Q

S
i S5 a bigger molecule than P,
herefore has sironger ntermotecular
rees of attracion and require more
ray 1o overcomethe forces;

(d) few draw polyethene instead of polypropene
“n” has (o be at right position.

(i)

polypropene 1
(total:6)

6 |{a)| (i} | Ladders madeof aluminium are lighter 1, (a) () “lighter” and "resist corrosion” both need to be
and can resst comrosion/does not rust € lent in “rusting” is
comparedto steel rejected. . N

(i) | A steel bridge is stronger than duminium, | 1 m__ﬂw__ma L ger” is ihalentin
better able to withstand the weight of 9
heavy objects
"heat/heal energy” accepled. reject “energy”
(b} | {iy | heat{energy)is given out {o the 1, oy s ¥ L
suroundings
|
W {i1) { aluminium is more reactive than iron; it 1.1
i displaces iron from its oxide,
i Aluminium; (b} (iii) As long as student mentions oxidation
: The oxidation state of aluminium 1:1 increases irom0 o-+3
increases from 0 in Al to +3 in ALOs;
i
{
i
i 1; (c) "large amo unt of heat”, “higher than mp"
| required. Reject if merely suggest “heat meks iron™
_, (total:8)

12
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Volume of CO» ¢

| Lower remperature
I reguces tne kinetic

decrease 10 speed of |

100 + same yleld .

| speed of reaction 7

scted 1s 60cm’

tio of rnofe of CO. = 650/24000

»of CO:

Calk

=0.0026

CaChis 11

¢ CaCl = 0.0025

s 40 +2(35 B)imes

0.278g (to 3 sf)

Each
| blank =1
mark
(total: 6)

4

(total 9}

"1 {a) Curve E-"no of paricies

. halved to be suggested

Cuive C: lower lemp resulting n “slower reaction”

needs 10 be implied. No need 1o use collision theory

10 explain (BOD since question does not ask)

Curve B powdered marble chips have “larger i

surface area” lor reaction needs to be implied No ]

. need to use collision theory {BOD) W
,
|

(0) () Few did not convert 24 dm* 1o 24000 cm?

(ii) error carried forward (ECF) using pan (i) answer

wio 3 sf: minus 1 mark
no units: minus 1 mark

|

Section B

8 @]

1. Members have the same general
formula of Calize.1 OH
2. Members have the same functionad

similar chemical properties

3. Each successive member increases
by CH;

4. Physical _properties (e.g. boiling

points, flammability) show a gradua

change as the number of C atoms

increase.

Similarity
Both react with oxygen completely to
produce carbon dioxide and water
CiHs + 50 2 3CO; +4H,0O
2CHs + 90; > 6CO; + 6H0

Differences
Propene undergoes addtion reactions but
propane undergoes substitution reaction.

Substitution reaction:
CaHs + Ck > CiHiCl + HCI

additionreactions (any 1)
« hydrogenaion
CiHe + Ha 2 C3Hs, nicke!
catalyst, 200 °C
« bromination
CsHs + Bz 2 CiHeBr

1110

Well attempted by most.

(2) mentioning '~OH" crucial, reject if student
merely state "similar chemical properties”.
{3) mentioning “-CH," crucial

(4) allow of “gradua” omitted (BOD)

Conditions notrequired {BOD}

13
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« hydration

CiHe + HD > C3H;OH
| phosphoric acid catalyd. 300 °C
s Addition polymerisation

magnesium carbonate is added (o the acid
Lt no bubbling of gas when magnesium
Jaide was added

i MgQ does rot produce CO-/gas when
uric acid
1) > MgSOa(aqr » H:0 (1}

produces CO./gas when added to

@ whie precipitale, soluble

2
: y forma colouress

s Mat

s woud aisn praducethe same
2k rueous ammonia to
prt nsoluble n excess
ber Gf protons of 17,

mic

er ot 35

1 2MSOaiaq)s HO( « COH

(a)Stale symbols not required (BOD)

() {1 needs 1o mention "soluble in excess”

c:_czcm_:mnc:mc_woamam::c:cacw.sn
additronal lest using aq monia because
aluminium jions have same result as tead{l)) ions,
when i should be zinc ions.

No penally if lead ions instead of lead{)i) ions used

(a) well answered 5 mosl

Laceept "2 inore neutrons”
I

L I, -

(i

7¢I, Has 20 neutrons/mass number of 37

Calcium atom has an electronic
configuration of 2.8.8.2. it has 2 valence
electrons. Chlorine has an electronic
configuration of 2.8.7. It has 7 valence
electrons;

Each calcium atom transfers two
valence electrons to 2 chlorine atoms;
Ca™ and CI ions are formed which are
attracted by electrostatic forces of
attraction;

When molten, calcium ions are free to
maove so they are able to carryelectrical
charges around;

In solid form, the ions are fixed in
position so they are unable to carry the
electrical charges around.

CaCl; has strong electrostatic forces of
attraction between its positive and
negative ions which requires alarge
amount of energy to overcome.

Chlorine exists as small covalent
maolecules. It has weak intermolecular
forces of attraction,

1 (both
values
calcutated)

-

-

-

-

(b) () failure to give complete answer. Mos! stopped
after describing how ions are formed (left out
attraction between +ve and —ve ions)

However, accept if "ionic bonding” menticned

(i¥) accept as long as "mobile ions” implied in liquid
state

most fail to mention “ions fixed in position® (BOD) as
long "no mabile ions” implied

both points have to mentioned, “sirong electrostatic
force” and "large amount of energy”

14
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2
Section A
Class Indies No Mame: CIAIE: Answer all the questions in the spaces provided
1 The table below gives the composition of six particies which are either atoms or ions
pohicle W number nt protons number of neutrons number of electrons

» » L | _— ey

&MWAN&%&% A 33 40 33
HAI SING CATHOLIC SCHOOL ; -
9 Pasir Ris Drive 6. Singapore 519421 Tel: 5827864 Fax: 5822343 B 19 20 18
L 34 45 36
PRELIMINARY EXAMINATION TWO 2016 5 ‘&x a2 -
Secondary Four Express/Five Normal Academic P s }
E : 13 14 13
SCIENCE CHEMISTRY 5076/03 and 5078/03 i

13 September 2016 F 24 28 2

Paper 3
1 hour 15 minutes

Students answer on the Question Paper 1100 - 1215h
No Additional Materials are required.

(a)  Which particles are atoms? Explain your choice

READ THESE INSTRUCTIONS FIRST
(b)

Write your name. class and index number on all the work you hand in.
You may use an HB pencil for any diagrams, tables or rough working.
Write in a dark blue or black pen.

Do rot use staples, paper clips. highlighters. glue or correction fluid. T — ST URUROUPPRORON e ()

The use of an approved scientific calculator is expected, where appropriate (c) Which particles are positive ions?
You may fose marks f you do not show your workings or if you do not use appropriate units.
Section A FOR EXAMINER’S USE (d)
Answer ali questions
Write your answers In the spaces provided on the guestion paper Section A /45
W”M,.\,.\Mwmﬂ< two gquestions seetion B 120
Wiite your answers in the spaces provided on the question paper. 2 ;m nalogens are a group of elements showing trends in colour, state and reaction with other
Total 165 halide ions.
A copy of the Data Sheet is printed on page 14 . . ; : . .
A copy of the Penodic Table is printed on page 15 (a) (i) WMHM%“MW%M%MM:S the chemical equation for the reaction of chlorine with aqueous
Al the end of the examination, fasten all your work securely
together Ch + KB —> g
The number of marks is given in brackets [ ] at the end of each
question or part question Parent’s Signature {iiy Describe what you would see when aqueous chiorine is bubbled into potassium bromide.

This que stion paper consisis of 15 printed pages including the cover page

@ AL SING CATHOL 10 SCHOOL
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(b)

3

The table shows the properties of some halogens

. Complete the missing spaces in the table.
. Suggest a vaiue for the boiling point of bromine

:mﬁomma state at room colour boiling point/ °C
temperature
fluorine gas yellow -188
chlorine green -35
| bomne |
_oa._gm . solid | 184

o (3]

The head of a safety match contains potassium chlorate and antimony sulfide. The side of the
matchbox contains red phosphorus
When a match is struck on the side of the box, the friction produces enough heat to light the match.

(@

{b)

The equation for this reaction is shown

5KCI + 3P,0.
phosphorus (V) oxide

5KC/0: + 6P »
potassium chlorate

Which substance 15 oxidised and which 1s reduced? Explain your answer in terms of oxygen gain
or loss

substance oxidised

explanation 1)

substance reduced

explanation . 1]

Phospharus{V) oxide, P.Q.. absorbs water from the air to form meta-phosphonc acid, HPO;
(i) Write an eguation for this reaction
("

On addition of more water, phosphoric acict 1s formed Phosphonc acid has typical acidic
properties

What would you obs erve when aqueous phosphonc acid is added to
aqueous sodium carbonate,

o

blue litmus paper”

2

[Turn over

4

4

Fig. 4.1 describes some of the reactions of calcium oxide

calcium
oxide add
add excess dilute acid
water T
colourtess colourless
solution > solution
P add R
dilute acid
bubble in T add acidified
carbon dioxide sifver nitrate
qas solution
\ \
white white
precipitate precipitate
Q S
Fig. 4.1

(a) Identify substances P, Q, R, Sand T.
—U

Q

T . S 5]

Wiite a balanced equation for any one of the reactions in Fig. 4.1.

bestfreepapers.com
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5 6
6 A student investigated the reaction between zinc and hydrochloric acid using the apparatus shown
Carbon is an element in Group IV Two of the oxides of carbon are carbon monoxide, CO and below. The zinc was in excess.

carbon dioxide CO.
zinc + hydrochloric acid ~» zinc chioride + hydrogen

(a) Draw the electronic structure of one malecule of carbon dioxide

Show only the auter shell electrons
.- Measuring cylinder

51 tube

by a
e of cotton .

L water
S powden . :

' hydrochlonc acid

(2]
The student measured the volume of gas in the measuring cylinder at minute intervals.
(b) Carbon monoxide 15 an air pollutant > results are shown in the table
(i) Gwe the source of this poliutant and describe one of its harmiul elfects A W 1 FHRES 0 1 2 3 4 5 6 7
volume of gas / cm? 0 15 23 30 33 35 35 35
(a) Plot the results on the grid below and draw the best curve through the points.
el
12} -

(i) Carbon monoxide aiso plays a role 10 the extraction of ron in the blast furnace
Explain the role played by carbon monoxide In this extraction

30

(M

volume of
gas. cm?®

20

0 1 P 3 4 5 6 7

time ‘nunutes
2)

e of gas stays the same after 5 minutes

)

[Turn over

17
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(c) Indicate on your graph how to estimate the volume of gas evolved after 2 5 mmutes 8 Petroleum s separated into fractions by fractional distillation.
Record your re sult below

] (a) Explain how fractional distiliation separates petroleum into different fractions.
volume of gas evolved = cm’  [1]

(d) Calculate the average speed of reaction over the first 4 minutes in cm ' per minute

Urea, (NH»). CO. 1s farmed by reacting together ammonia NH; and carbon dioxide COo.

2NH.(g) + CO»(g) > (NH»):.CO(s) + H.O(h)

(@) What mass of urea can be formed from 68g of ammonia? (hy When long-chained alkanes are cracked in an oil refinery, shorter-chained alkanes and
alkenes are formed.

(i)  Give a reason why the process of cracking is carried out

bestfreepapers.com

Mass of urea =.......... U (3}

(b) Use your knowledge of particles of gases to explain why an increase in temperature will
increase the rate at which these two gases. ammonia and carbon dioxide, will react

12
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(@)

(b}

9
A plant contains the coloured compounds chiorophyll and carotene.
Chlorophyll and ca rotene can be made in the laboratory from isoprene.

Chy

|

CHy 22 C == CH == CH,

isoprene

isoprene is an unsaturated compound

What do you understand by the term unsaturated?

The diagram shows the repeat unit of poly(propene).

CH

|
t—C—C—t

|

H H n

y B

Draw the structure of the monomer used to make poly(propene)

[

)

[Turn over

(&)

(b)

10

Section B
Answer any two questions in this section

Write your answers in the spaces provided

s the following properties
an water

. 50ft
. melts below 100°C
. occurs naturally as its chloride, formula MC/

Suggest to which Group of the Periodic Table metal M belongs

Suggest how metal M can be extracted from its compounds. Explain your reasoning.

(i) Describe an experiment to prepare crystals of MC/, starting with the carbonate, M2CO3

(i} Describe one chemical test to distinguish between ammonium chioride, NH4C/ and MgClz.

19
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11

Propane is an alkane and propene is an alkene

(a)

(b)

(c)

Draw the structural formulae of propane and propene. Label your diagrams.

Compare the chemical properties of propane and propene

Your answer should include the simila
. combustion reactions,

es and differences in their

. reaction with aqueous bromine

Give an equation for any of the reactions you discuss

Propane unde tgoes a photochemical substi

tion reaction with chlorine gas

{2]

Explamn, with the help of an equation, why this reaction 18 a substitution reaction and suggest

why it is described

as photochemical

. 3]

[Turn over

12

12 A student s asked to find an order of reactivity for the three elements: calcium, copper and
sodium

(a) Describe how the reactions of the three elements with water could be used to find this order.

Write the chemical equation for any one of these reactions you describe.
State symbols are not required.

20
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(b}

13

Calcium reacts with dilute hydrochloric acid to form calcium chioride
Ca(s) + 2HC/(aq) -—-» CaCl(aq) + H(g)
A student added 1 5g of calcium to 50 cm *of 0 10 mol / dm* hydrochioric acid
iy Calculate the number of moles of calcium present
(iiy Calculate the number of moles of hydrochloric acid present

(i) The calcium used i1s In excess Calculate the volume of hydrogen formed in this reaction,
measured al room temperature and pressure

END OF PAPER

[Turn over

14
Data Sheet

Colour of Some Common Metal Hydroxides
calcium hydroxide white
copper(ll) hydroxide light blue

iron(ll) hydroxide green

iron{lli) hydroxide red-brown

lead(ll) hydroxide white
“zinc hydroxide white

21
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The Periodic Table of the Elements

i Group
T T -
S I [ S ; JE [ B
| I
4 PoHo
: | mydroger |
e L SE—
7 9 oyoaz 14
L Be g : G N
Lot beryliom scror b ocatton e LRyl e nes
I L 5 6 7 6 ‘9 ‘0
{ 23 24 27 26 ¢ 30 32 35:5 <0
| Na Mg Al Si P .3 G AT
sodium | magnasum: alurrniver silicon  [phoschorus}  suffer ' cricnne argor
1 12 13 14 15 €& 7 8 \
38 40 45 48 5t 52 55 56 | 59 | 59 64 65 7¢ ¢ 73 | 75 79 80 84 j
K Ca Sc Ti \ Cr Mn Fe Co INi Cu Zn Ga : Ge | As Se | Br Kro
caicium i titamum iron coball nickel copper Znc gelium germarium| arsenc | selerwm | orormne xryzior 1
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 135 38
85 88 89 91 93 96 - 101 103 106 108 112 115 13 122 T 1zs o7 <31 N
Rb Sr Y Zr Nb Mo TE Ru Rh Pd Ag Cd in Sn fo] Te [ Xe s
rupidiern | sironsum yhirum Zirconium nebium rnodium itadi siver | cadmam indium =3 antmgny | gduruT ! aprer
37 38 38 40 a1 42 43 44 45 46 47 48 49 50 g 152 .- 24
133 137 139 178 181 184 186 190 192 195 197 201 204 207, 209 = = =
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Ti Po ¢ Bi . Po At | Rr
caesium basum tanthanum | hafnium tamaium tungsten rhenium asmium ndwm pigtirum gold mercury thallium ©8c | bismuth ! soorwm cSlaine | racit
55 56 57 *lr2 73 74 75 76 77 78 79 80 81 82 183 184 85 &
Fr Ra Ac
francium radim actinium
87 88 183 1
*58-71 Lanthanoid series
190-103 Actinoid series
140 T 141 144 - T 50 152 157 159 162 165 167 %69, 73 T 175
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er m Yb ]
cerium AUIDBIUM i terbium hoimivm erpium thulum vherum uter o
lsg |59 60 51 62 63 64 65 66 67 68 €9 70 171
Key a a = relalive atomic mass s 238 o o - i - - e Y i o ! = .
X | * = stomicsymbol Pa U Np Pu Am Cm Bk Cf Es Fm Md No & Lr
b= 1 tomi be: horium uwianum cutium termium neDeium | awrencumi
b proten tatomich number | gy 91 2 93 94 95 9% 97 98 90 100|101 102 103

The volume of one mole of any gas is 24 dm’ at room temperature and pressure (r.t.p.).
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2016 4E5N Prelim 2 Sc Chem Paper 3
Marking Scheme

an [Answers Ma B
I - rk
1a |A D E [1] 2
They have the same number of protons and electrons. [1]
b | C 1] 2
It has more electrons than protons. [1]
1c |BandF 1
1d | They have the same number of protons but different number of | 1
neutrons (6]
3ai | Cl» + 2KBr —— 2KC/ + Bn 1 -
b A brown/ orange/ red-brown solution is formed 1
i lodine 1s less reactive than chioring / iodine is a less good 1 B
oxidising agent
ALLOW bond between potassium and chlorine is too strong
for iodine to react
E 3 a
ﬁ:m,omm: slate atroom colour boiling point/ 6l
temperature °C
fluoring gas yetiow -188
chlonne gas green -35
bromine liquid red/ brown 59
ALLOW. range
: of 26 - 183
; —
odine sohd ﬁ black 184
| NOT = brown!
l . ..__. brown-black/ purpie

5 correct —3m
3-4 correct — 2m
1-2 correct—1m

[Turn over

23

a0

5a

2
||‘ Ma | Examiners Report
rk
2
(1]
mghlorgte 1 KC/O,
assium chlorate loses oxygen 1]
PO 0 O o 2HPOy 1
ALLOW multiples
IGNORYL state symbols
‘ aque 2
CNQT carbon dioxide given off (5]
us paper turns red (1]
n hydroxide / Ca(OH)z 5
; m carbonate / CaCOs
PR ocal chioride CaC/,
I'S silver chionde / AgC/
| 1 hydrochlonc acid / HC/
ab | any one equation below [1m) 1
Ca® + 2HC! —— CaClh + H0 (6]
Ca(OMH), + 2HC! —-» CaCl; + 2H:0
CaCl, + 2AgNO; —-- Ca(NQOs), + 2AgC/
Ca(OH)> + CO; —— CaCO; + H0
Ca0 + H,0 —— Ca(OH):
B » 2
- 8 shared electrons [1]
- 2 lone pairs per oxygen atom [1]
Deduct 1m if atoms are not labelled as C and O atoms
5bi | ‘source is incomplete_combustion of carbon-containing 2
substances [1]
Harmful effect is
is poisonous and causes death/ prevents blood from absorbing
oxygen and causes death. [1]
i | Carbon monoxide reduces iron(Hf) oxide to iron 1
[5]

_ bestfreepapers.com
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3 4
[an | Answeis Ma | Examiners Report o
Qn | Answers Ma | Examiners Report I P m
. : rk 8a | any three from 3 Q
Bai ) - 2 - idea that fractions separate because they have different %
T T R boiling points [1] c
T Bigesat - temperature higher at bottom of column than at top [1) n
Risizty yEragia - molecules move up column so heavier ones at the bottom/ =
giitiiingsint b P lighter ones at top (larger ones at bottom/ smaller ones at o
: - S i top) 1] =
L P 1 - larger molecules have higher boiling points / smalier »
jHE G e molecules have lower boiling points [1] ©
HH T - molecules condense when temperature in cotumn falis below _nru
[ m boiling point {1} ..m
f! e h 8bi | to produce more petrol/ because the demand for petrol is 1 o
L greater than the supply .%
ALLOW short chained alkanes are in higher demand as fuels 3
A — & 1 B ALLOW atkenes can be used to make polymers/ plastics S
correct plotted points — 1m
I [ o
smooth curve — 1m bii 1 CisHio — > CgHig + CoHas 1 €
e B {51 n
Allihe hydraghienc aeid (s used up L 9a | contains carbon carbon double bond / C = C bond 1 I m
— : o
volume of gas evolved = 26 5 cm” AND indicate on graph 1 e ——— e 3 (&) n,
ALLOW/ range of 26 — 27 cm” ’ CH, H 2 N »
: o ! o O
aiv |33cm’ /4min =825cm permin T T , cC=cC Sao
_ . (5] ] o) a8
7a |molof NH = 68/17 = 4 mol [! HooH % =
3 = @©
1 3 y—
ratioral gl = 2NH . be extracted by electralysis [1 3
= 4 mol 2 mol 4 o 28 ed by electiolysis (1] o @
- i wse inthe compound of M, the bonds are ve o
i of . Lo i i atot of energy is needed to break the bonds. [1]
mol of urea = 2 mo! |
s, of e = w5 B | " used s hydrochloricacid (1) (4
urea = m i 4
) mwxoma . ” any three trom [3)
gRESS (n v « Pipette 25 0 cm’ of M>CQ; into a conical flask
i « Add 3-5 drops of screened methyl orange. The screened
ALl et ! . methyl orange turns green.
O — — - . 1 - .- s, " i
7b | - The particles of gas will gain more kinetic energy / move ata | 2 , i ) ﬂwaop%ﬁwmﬂw__ _h«am_wmﬁ%“ phenolphthalein
higher speed/ more paiticles having the activation energy ('] | [5] ! : methyl orange tumns yellow, phenolphthalein tums pink
' « Add hydrochloric acid from a burette into the conical flask
- rease | ~oli ¢
fEsuiling in ncrease ' Irequencysol sectyaicolisions, )] untit the screened methy! orange furns red.
e ST {methy! orange turns red, phenolphthalein turns colourless)
» Record the volume of M:CO3 used. Repeat the experiment
but without the indicator.
- » The resulting solution is MCI. Evaporate the solution to the
. point of saturation.
"« Wash the crystals with distilled water. / Dry the crystals with
filter paper

[Turn over [Turn over



Answers

rk

Examiners Report

- OR
i Calcn

Add agueous sodium hydroxide to both solutions 1]
Enther

Ammonin
calcium ct

produce ammonia ga
roduce any gas on

nany ppt [ 1)

propene [1] ’ propane  [1]

HobH HoHH

« Both propane and propene undergo combustion to produce
carbon dioxide and water i1

¢ But propene produces more soot than propane 1]

e Propene decolourises aqueous bromme (1o for L2 -
dibromopropane) 11

« Propane does notreact with bromine i

any one of the: following
e 2CH. + 0O, » 6CO. + 6H.0 OR
CiH. + 50 - » 3CO.: + 4H.0
CiH.. + Bi. » G Br [1]

[&]

CiHg + C/. v CHCI o+ HCI (1]

An atom of hydrogen has been substituted with an atom of
chlorine
Photochemical means light ts needed for the reaction to occur/
to catalyse the reaction [1)

« Calcium @Qw readly/ fast with cold water/ producing a
lot of effervescence 1

« Copper does not react with water or steam 1]

« Sodium reacts violently with cold water/ reacts faster with
cold water than calcium/ producing a lot of effervescence,
more than calcium
[description must be more reactive than calcium] [1]

« The hydrogen may catch fire producing a yellow flame (1]

« Order of reactivity : Sodium is the most reactive followed by
calcium and then copper M

s Ca+ 2H,0 —— Ca(OH):; + H2 OR
2Na + 2H.0 —- 2NaOH + H» 1]

[Turn over

2

6

Do
imolofCa = 15+40 1 4
W = 0.0375 mol
|
i mol of HCI = vol of solution x conc

= 0.05x 010 1]

= 0005 mol

ratio of mol = 2HCY1  H;
=0 005 . 00025mol {1]

val of H. = mol x 24 dm?
= 00025 x 24 [1]
= 006 dm?

ALLOW ecf

HAI SING CATHOLIC SCHOOL
PRELIMINARY TWO EXAMINATIONS 2016
SCIENCE(CHEMISTRY) Paper 1
SECONDARY 4ESN

MULTIPLE-CHOICE ANSWER TABLE

SCIENCE (CHEMISTRY)

‘O.cm‘m:g 1(21) | 2(22) | 3(23) | 4(24) | 5(25) | 6(26) | 7(27) | 8(28) | 9(29) | 10(30)
Answer B A B B D [ D B (o4 o]
mem__o: 1M(31) | 12(32) | 13(33) | 14(34) | 15(35) | 16(36) | 17(37) | 18(38) | 19(39) | 20(40)
Answer D D A Cc D D D A A o

[Turn over

25

bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!

26



The Periodic Table of the Elements

Group

34
Ca Cu
Lalcure . Tpne
28 23 =
06 108
o Ag ™,
i mroonwm | mobium 4 siver P
140 .41 45 47 9 4
S g L
178 81 €2 95 e
Hf . Ta ir Pt
L tantaie et flatran
TR r\
! P
£
5
AT NS i . ~
*5R8-71 Lanthanoid series e
T90-103 Actinoid senes o ) 3 R
a0 4 144 - o T isz ! 62 185 1 oagm ©omep T RT T ey ™
Ce Pr Nd Pm Fu Dy Er m Vi 7
CARETL | ASETAYT 0 nEGEy e T | BrOrrEt u ERRE BYSGICSEiT ol i =
i58 SRR a1 53 85
) ‘ 25 1 | N .
Keyi a | azrelatve atomicmass | 232 = 738 - [ =
I ! RS Pa U i ct :
! X : therum laotaciawe rance curam bersatium | calfama | einsteng o
¢ 195 91 9z 95 197 o8 } 99 1
L , ; s e L ! i i
The volume of one mele of any gas 1s 24 dm” at room temperatare and
- 9
= o o N w ©
= < &, £ 3 g L =
173 - ® O
g € 3 3
- —. ®
5 5 g z 2 s & 3 >
3 e 5 T 7 s 3 a
=l S ® - ® 3 5 =
= = - =3 o @ 3 O
) S o e =+ g z 2 3
3 © 3 3 o © - &
o = © ot 2 o 8 3
c o 3 o T S s
a 3 3 =3 S I 2
@ 4 X o < o 3
© [~3 =4 - ® «©
[o] < a O ]
=, 3 = =~ 5 2 e =
B =3 @ @ 7 ®»w 0
> o0 @®
= [ Q = . Q o
€ = e o L >
3 °© «Q = = o a
o @ o N 3
=3 =z @ 32 3 =
N 7] 3 - O s =
5 o o 3 > 3 @
2 c =] o - —
[3) )
3 a a o ° =
> T @ o @® “
= o = = 0 —_
® = c [~ z 3
= o (o] = o a f_b,_
o =3 o S < s =
@ Q < =@ o 9
= @ @ w ® 3 2
o n = o
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s 3 5 T = ® @
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S =3 o 5 ~ =
o o = o @
= o
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2. Study the reaction scheme below and answer the questions that follow. 3. A conical flask containing marble chips (mainly calcium carbonate) and excess dilute
nitric acid is placed on an electronic balance. The mass of the conical flask and its

contents is recorded at regular time intervals. The graph below shows the change in

A
biue salt solution aqueous sodium mass of the flask and its contents over time.
hydroxide,
aqueous aluminium foil,
ammonia zinc powder Walm:
r\ ¥ mass of flask
B C Gas D and contents
blue precipitate red brown solid in turns damp red litmus
colourless solution paper blue '
excess agUeous ; » tiitiels
ammonia 10
NI SR
bstance E . . . o ;
su . a) Write the balanced chemical equation between marble chips and nitric acid.
(@]
Q
7]
y o %
a) Identify the unknowns A, B, C and D. b) What causes the mass of the flask and its contents to decrease? W
A s ey s e ey s RS S S5 SO S BSOS 4 s s SO MoRSE S 98 BELSNRESPAse] 1] W
(0]
B o
c c) How can you tell from the graph that the rate of reaction is equal to zero, after :.%
: 0]
?
D [4] 10 seconds? o
b) Describe the appearance of substance E.
0 d) The experiment is repeated under another set of conditions. The result is

represented by curve X.

mass of flask
and contents

» time/s
10




a)

6

Suggest two changes that are made to the reaction mixture to obtain the results

shown by curve X.

Magnesium chloride has a solubility of 55.8 g per 100 cm® of water at 30 °C.

(i) Calculate the relative formula mass of magnesium chloride.

refative formulamass= .................. 1

Calculate the number of moles of magnesium chloride that can be

dissolved in 100 cm® of water at 30 °C

number of moles of magnesium chloride = 1)

(iii)  Use your answer in (a)(ii) to calculate the concentration of the

magnesium chioride solution in molidm?

concentration = o 7 M

b)

Magnesium chloride can be prepared by the reaction below.

Calculate the mass of magnesium carbonate needed to produce 0.500 mo! of

MgCO; (s) + 2HC/ (aq) > MgCl (aq) + CO; (g) + H.0 (/)

magnesium chioride.

mass of magnesium carbonate = .....................

Nitrogen oxide (NO), carbon monoxide and unburned hydrocarbons are some

common pollutants that can be found in exhaust fumes.

A common way of cutting down the release of these poliutants is to pass the exhaust

fumes through a catalytic converter.

A three-way catalytic converter converts these harmful gases into harmless gases

through the process of reduction and oxidation as shown in equations 1 to 3.

Equation 1:

Equation 2:

Equation 3:

a)

2NO (@) > Na(g) + O2(9)
2CO(g) + O2(g) = 2CO; (g)

unburned hydrocarbons + oxygen -> carbon dioxide + water

Classify equations 1 to 3 in the table below as shown in the headings

below

Reduction of pollutant
has taken place

Oxidation of pollutant
has taken place

(3

29
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b) The volume of - trogen oxide (NO) remaini:i.: in the exhaust fumes after c) In your opinion, which is the better catalyst for use in a cataiytic converter,
passing through catalytic converter is measured against temperature of the catalyst A or B, for long journeys?
catalytic converter, and plotted as shown in the graph below. Briefly explain your choice, using information from the graph above.

Line 1 ( —— ) Catalytic converter with catalyst A e e e e e e e

Line 2 (— - — ) Catalytic converter with catalyst B 2

3

6. The diagram below illustrates the reaction that takes place when a small piece of

m potassium is dropped onto cold water mixed with a little Universal Indicator.
B
o
=
B
L
£
S '  waler with some =
' Universal Indicator 8
i potassium %)
: 3
m The potassium metal dissolves rapidly in the water, producing a large amount of heat W
) 500 and a gaseous product. 3
—_
&=
Temperature of catalytic convenrter ('C) ..nSn.h eh
a) What is the name given to a reaction which produces heat energy? O uj
L
Optimal temperature of the catalytic converter is reached When there IS @ (1] m
significant increase in the amount of nitrogen oxide removed from the exhaust M.,.
fumes. b) Name the products formed when potassium reacts with cold water. O
c
[2) s
o
What is the optimal temperature that the catalytic converter with catalyst A .w.
(Line 1) must reach for catalyst A to be effective in removing nitrogen oxide c)  Predict how the observation would differ when a piece of caesium is used o
o
from the exhaust fumes? instead of potassium metal. m
b
d) Write a balanced chemical equation for the reaction between caesium and _m&_“h
water 0}
et
..... s o s s s, s s s s s o e 138 1 IR S e 57wt s 1) ~
1
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7. Hydrogen(H). Deutrium (D) and Tritium (T) are isotopes of one another. Their atomic b) Potassium nitrate is a salt which can be prepared by reacting an acid with an

alkali, using the titration method.

structures are shown below Neutran: @
4 ) e Proton: O (i) Name an acid and an alkali which react together to make potassium
/ | | \ ' nitrate.
[ a0 % ¥ Electron: x .
/ , J AT, e e e s
, . AIKALE o e [2}
Hydrogen Deuterium Tritium
a) Use the information above to complete the following table. (i) Explain why the titration method is suitable for the preparation of
potassium nitrate.
ﬁ‘ Name A z:Qmov.J‘ZEﬂme Number of Protons | Number of Neutrons (1]
| Hydrogen , *
# Deuterium
‘ oy ] 9. Chlorine, bromine and iodine are elements from Group VIl of the Periodic Table.
Tritium .
| When chlorine gas is passed through a colourless solution of aqueous iron(!l)
bromide. the colour of the solution changes.
3]
) ) a) State the colour change in the reaction above.
b) Explain why the three atoms are described as isotopes. i
...... 1
8. a) The table below shows information about solutions of an acid and an alkali. b) Wiite the ionic equation, with state symbols, of the reaction above.
(2]

Complete the table by filling in the empty boxes.

¢) Explain, with reason, the colour change if aqueous jodine is passed through a solution

R colour change when formula of ion that |
Solution mixed with Universal causes this colour | of aqueous iron(ll) bromide.
o Indicator solution change 7
-~ dilute sulfuric from green to red V et o et o e 5SS 5 G 5 S i s s s sz (2]
! acid
i - - — - e
| d
¢+ dilute sodium ,
hydroxide ;.

T (3]

31
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Section B: 20 m b)  'Tin cans' are often used as containers for food. in fact 'tin can’ is made from a
steel alloy with a thin coating of tin on it. To recover the tin from used cans, they

Answer any TWO questions in this section in the spaces provided.
are crushed and then warmed with chiorine. The tin forms tin(IV) chloride,

boiling point 114°C, which distils from the mixture. On stronger heating, the

1. a) Oxygen can form ionic and covalent bonds with other elements. ! . ) . .
tin(IV) chloride decomposes into molten tin and chlorine, which is reused.

(i) Give an example of an ionic compound formed by oxygen ) ) o . .
(i) Suggest why the steel alloy is coated with tin for use in food containers.

...... e Y]

(ii) Give an example of a covalent compound formed by oxygen. . ) ) ) L .
(i)  Based on the information provided, what type of bonding is found in

]

tin(1V) chioride? Explain your answer.

4

(iii) Draw a 'dot-and-cross’ diagram to show the bonds between atoms in the

compound you have named in (a){i). Show only the valence electrons. ] N ] ]
Construct a balanced equation for the decomposition of tin(lV) chloride

into molten tin and chlorine, with state symbol.
Explain why this decomposition is an example of a redox reaction in

terms of oxidation state.

bestfreepapers.com
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a)

b)

c)

14

Briefly describe three chemical properties of ethanoic acid (CH;COOH).

Salts obtained from ethanoic acid are called ethanoates.

All ethanoates are soluble in water, except for silver ethanoate.

(1) Suggest a suitable reactant that can be used with ethanoic acid to

produce the insoluble salt, silver ethanoate.

{3

m

(ii) Using the reactant named in (b)}(i) and ethanoic acid, briefly describe

how you can obtain a dry sample of silver ethanoate.

Whrite the balanced chemical equation, with state symbols, for the reaction
between zinc and sulfuric acid

Describe the chemical test for the gas produced

(3]

3a)

b)

(i)

(i)

(iv)

15

Organic compounds form homologous series. Give three general characteristics

of members of homologous series.

Ethene is an alkene. It reacts with hydrogen to form ethane.

CzH4 (9) + H2 (9) > C2Hs (9)
Name the type of reaction and state the conditions for the reaction.
2
Both ethene and ethane are hydrocarbons. Define hydrocarbons.
................................................................................................... 1]

Describe a test, including the observations, you will use to differentiate between

ethene and ethane.

Using ethene as a monomer, draw part of the structure of the polymer showing

€ carbon atoms.

2]

33
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DATA SHEET

Colours of some common metal hydroxides

I
aluminium hydroxide | white
|
calcium hydroxide white
|
copper(ll) hydroxide , light blue
’ ‘ ‘ M
iron{l1} hydroxide : green
|
iron(lil) hydroxide ! red-brown
|
lead(ll) hydroxide | white
zinc hydroxide white

34
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0Prelim Examination 2016
Secondary 4Exp/ 5NA

Science Chemistry

Marking Scheme

Paper 1 [20m]:

1B 2.8 3¢ 4. A (5D

5.D f 7.D "8 B 9. A 10.B
1B "12. D0 13.C 14.B 15.C
168 [ 1T.A 18.D 19.B 20.C

Paper 3: Section A [45m):

1a)
)

)
d)

o o

2a)

3a)

b)
©)
d)

distiliation;
sublimation;
crystallisation;

fractional distillation;,

A: copper(ll) nitrate, CU(NO3)2 |
B: copper(ll) hydroxide, Cu(OH)z;
C: copper, Cu

D: ammonia, NHs;

dark biue solution:

CaCOs + 2HNQO; - Ca(NOs)z + COz + H0
[correct formula and balancing:)

CO; gas escapes from the flask;

the gradient of the graph is horizontal;

increase concentration of nitric acid;
crush up the marble chips;

increase temperature of aid;

4a)(i) Mrof MgCl, = 24 + 2(35.5) = 95;

(i)
(iii)
b}

5a)

no of moles = 55.8/ 95 = 0.687 mol;

concentration = 0.687/ (100/1000) = 5.87 mol/dm? ;
no of moles of MgCO; = 0.500 mol,

mass = 0.5 x [24 + 12 + 3(16)) = 429 ;

Reduction of pollutant Oxidation of pollutant
___ has taken place has taken place
1 2.3
imeach
300 °C;
catalyst A,

at higher temperature, less nitrogen oxide is detected in the fumes [at
900 °C, Line 1 is lower than Line 2];

exothermic;

potassium hydroxide; and hydrogen gas;

flame will be bigger, caesium metal dissolves/ disappears faster ;
2Cs +2H,0 > 2CsOH + H;

[correct formula and balancing- 1m)

35
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7a)

8a)

(i)

9a)

&

Name Nucleon Number | Number of Protons | Number of Neutrons
1 1 0
Hydrogen !
{
|
1 1
Deuterium .
B 3 1 2
Tritium .

Correct column- 1m

they are atoms of the same element / same number of protons but

different number of neutrons ;

colour change when

Solution mixed with Universal

formula of ion that
causes this colour

dilute sulfuric
acid

_ Indicator solution change
I&.
from green to red
“From green to purple OH

dilute sodium
hydroxide

Each - 1m

Acid: nitric acid

Alkali: potassium hydroxide:

both the reagents are soluble in water,
colourless to brown

Cl: (g) + 2Br (aq) » Br, () + 2Cl (aq)

1ai(y)

{m

(1)

correct formula and balancing — 1m
correct state symbols- tm

colour will remain colourless;

there will be no reaction as iodine is less reactive than bromine thus no

displacement reaction will take place;

Paper 3:Section B [20m]:
magnesium oxide, MgO [or any other relevant answers];

carbon dioxide, CO. [or any other relevant answers, oxy

rejected];

+2

Key: % electrons of Mg

electrons of O

Correct drawing of electrons: 1m
Correct sharing of electrons: 1m

No key: minus 1m

to prevent rusting of iron;
SnCls ;

covalent bonding as its boilin

SnCly > Sn + 2Cl;

Correct formula and balancing — 1m
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2a)

p(i)
(i)

3a)

Tin is reduced as its oxidation state decreases from +4 to 0; ()

Chiorine is oxidised as its oxidation state increases from -1 10 0 ;

1. Ethanoic acid reacts with reactive metals to give salt and
hydrogen gas;

2. ethanoic acid reacts with a base/ alkali to give salt and water;

3- ethanoic acid reacts with a metal carbonate to give salt, water
and carbon dioxide gas;

silver nitrate {or other soluble silver salts];
1. Measure 10cm’ of silver nitrate solution and ethanoic acid and pour into a
small beaker
2. Filter through a filter funnet.

3. Wash the precipitate obtained [residue] with distilled water and dry it
between filter paper Collect the salt

1m each

Zn(s) + H:50s {aqg) 2 ZnS0O, (aq) + Ho (9)
correct formuia and balancing -~ 1m

correct state symbol- Tm

using a lighted wooden splint. it will extinguish with a ‘pop’_sound,

1. They have same functional group.

2. They have similar chemical properties

3. They show a gradual change in their physical properties
4. Each member differs by a -CH;- group.

[any 3 points- 1m each]

addition of hydrogen/ hydrogenation: nickel catalyst, 200°C;

compounds that contains only hydrogen and carbon;

Test: using agueous bromine;

Observation: for ethane, aqueous bromine will turn from brown to
colourless, for ethane, it will remain brown;

37
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Secondary Five Normal (Academic)

SCIENCE (CHEMISTRY) 5076/03
5078/03

Duration: 1 hour 15 minutes

Classes: 403, 404, 405, 406 and 500

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and registration number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a soft pencil for any diagrams or graphs.

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

Section A
Answer all questions
Write your answers in the spaces provided on the Question Paper.

Section B
Answer any two questions
Write your answers in the spaces provided on the Question Paper

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.
A copy of the Data Sheetis printed on page 14

A copy of the Periodic Table s prnted on page 15

FOR EXAMINER'S USE

| Paper 1 , o 11\:mo
: Paperd |
: Section A 145 |
Section B /20 |
TOTAL % / 85
This question paper consists of 15 punted pages
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CHL Katong U onvent Prelon bsms 2010 s HO78:03 Sec 4EISN(A) o)
Section A (45 marks]
Anawet all the qQuestions i the spaces provided
U ey e as e b anatogram ot dyes FOGUH WK
wotvert
front — |
o} o}
¢}
e}
(o} o)
0o o) ©
_ 8 B ° | A
_...iﬂ S O - start line
F G H | J K
Fig. 1.1
(a) State and explain which of the dye(s) is/are pure
............. 1
(b) State the dye which is a mixture of dyes Gandl m
...... e B
—
(Total:3)

2 An early version of the Periodic Table has several missing elements which had not yet be
discovered. One of the elements is the transition element, talendium, Ta.

One isotope of talendium has the symbol 5 Ta.

(a) Complete the table to show the number of sub-atomic particles in one atom of this isotope.

number of protons

number of electrons

number of neutrons

- bestfreépa
41 The BEST website to download FREE exam papers, notes and other materials from Singapore!

(b} Define the term 1solopes

—
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CHIJ Katong Convent Prelim Exams 2016

Science (Chemistry) 5076/03, 5078/03 Sec 4E/SN(4:

2

(¢) Explain, in terms of sub-atomic particles and their charge, why an atom of 35 Ta is electrically
neutral

[Total: 3]
In each of the following, underline the formula of substance that is being reduced.
Give a reason in each case
(@ CO., + H: 2 H,O + CO
reason
e [2)
(b} 2Fe" +Sn” > 2Fe’ + Sn"
reason
(2]
[Total 4)
A student has mixed up two beakers of colourless aqueous solutions one contaning sodium

chloride and the other containing calcium chloride

Describe one test the student can perform to differentiate the two solutions and state the
outcome of the test for each solution

test

outcome with
sodium chloride

1)
outcome with
calcium chlonde
SeT—— |
[Total: 3]

CHIJ Katong Convent Prel xams 2016 Science {Chemisiry) 5076/03, 5078/03 Sec 4E/5N(A)

40

5 The equation for the reaction of sodium oxide with water is shown .
Na,0 + H,O - 2NaOH

(a) The sodium hydroxide solution is made by dissolving 1.24 g of sodium oxide in water and
making the volume up to 500 cm®.

U] Calculate the concentration of the sodium hydroxide solution in mol/dm®.
concentration = ... ... mol/dm? [2]
(i} Hence or otherwise, calculate the concentration of sodium hydroxide solution in
gldm?®
coNCEeNration = ... .. gldm® [1)
(b) 1 124 g of sodium oxide is reacted with 1.80 g of water, calculate the mass of sodium
hydroxide formed and th e mass of water which remain s unreacted.
mass of sodium hydroxide formed .............. g [2]
mass of unreacted water ..............g [2]
[Total: 7]

4 [Turn over
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CHIJ Katong Convent Pretim Exams 016

Science {(Chenustry) 5076/03, 5078/3 Sec 4E/SN(A)

6 Table 6.1 snows the average percentage composition of air in Singapore In January 2015
measured over two time intervals

(a)

(b}

(c)

(d)

Table 6.1
Y% composihion of an Y COMPOS
9ae gam I3 pm Gpmo
co. . 003 . 003
co . 03 , 0
N. 78 . /8
50, ,. 09Y 0
R 20 . 20

Suggest the name of gas R and descrbe a test to co y ot the gas

(2]

With reference to Table 6 1. explan why the percentage composition of air Is different
between 9 am - 3pmand 9 pm - 3 am

Name the pollutants shown in the table and state their harmful effects.

................................................ (2]

Name one other air poliutant not shown in the table and state the source of this pollutant
............................................................................................. 2
[Total: 8]

CHIJ Katong Convenl Prehm Exams 2016 Science (Chemustry) 5076/03, 5078/03

—

sec 4B/5n(A)

7  Three solid samples are placed in beakers L, M and N for investigation

The contents of the beakers are as follows
RBeaker | - 1 g of copper(ll) carbonate powder
aker M - 1 g of copper(ll) carbonate lumps
Beaker N1 g of copper powder

mass of contents/ g

12

0 beaker N

8

6

4

’ beaker M

o 5 0 15 20 25 30 35 time/s

Fig. 7.1

(b) State and explain the shape of the graph for beaker N

kers L. M and N containing the solid samples are placed on three electronic balances and |
of dilute sulfuric acid 1s added to each beaker A data logger is used to plot the mass of the
ts in each beaker against ime The results for beakers M and N are shown in Fig. 7.1.

[2

ST website to download FREE exam papers, notes and other materials from Singapore!
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Sec 4E5N(A) &

e (U ety S0 1

“2long Convenl Prelim Fxams 2014 g Corvent Prelim Exams 2016 Science (Chemisiry) 5076/03, 5078/03 Sec 4E/5N(A)

8 Fig 8.1 gives the properties and react:n1s of substances Ato E 8 (e) Solution E turns litmus solution red.

Draw the functional group respon sible for this change.

| ©
L turns itmus =

< o

sojution red Q

g B ©

[®)]
=

n
H. H20 S e e

200°C, Ni e 300°C, 65 atm liquid o
B B —— e C [Total: 6] =
9 Table 9 1 shows the melting and baoiling points of some substances m

heat yeast 5

Table 9.1 ©
colourless 4 S

poly(ethene) solution Substan e melting pont/ " C boiling point/ "C ! n_ru

D K 114 182 , =

. . R . =

Fig. 8.1 PR NIRRT 370 914 °

. 8. ; ’ &

182 161 »

(@) Name solution D : . o _ @
bromine | -7 59 € ..nlu.
R w . RS K - \IJ” S — O c

.................. ] silicon dioxide : 1610 | 2230 o=

D B S oo

(b) Draw the fult structural formula of compound C. 180 ! amo; m m
T ®©

Use the substances in Table 9 1 to answer the following questions. You may use each substance w Q
nnce more than once. or not at all o S

(1) £ g

(a)  Which substance(s) 1s/are not solid(s) at room temperature and pressure? % [
(c) Describe z test to distinguish compounds A and B. o w
............................. 1) L
............... 1

(b)  Which substance 1s a hiquid over the largest temperature range? _..M

............................................................ )

M O
................................................................................ 2] c
) ) (c) (i) Whch substance(s) conduct(s) electricity when moiten? 3

(d) Compound A can be converted into poly(ethene) under high temperature and pressure. .m
. , -] o

Write an equation for this conversion, using the structural formulae of A and poly(ethene). +—
(i) For the substance(s) mentioned in (c)(i), explain why it conducts electricity when ..m

moten. m

o
....................................................................................................................................... 2

&

.................................................................................................................................. [1]
(1] L
m
(0]
c
T
1

7 8 [Turn over



CHIJ Katong Convent Prelm Exams 201 6 Science (Chemistry) 5076/03. 5078/03 Sec 4E/5N(A)

9 (d) Methane and lead{ll) bromide have very different melting points.

Explain in terms of bonding why this is so.

(2]

[Total. 6]

L

10

(97]
A |y 5t Somnce (Chenmusliy) 5075 01 507800 Sac 4£/5N(A) T

2 ({ ) Class _
Section B [20 marks)

Answer any two questions in this section

Write your answers in the spaces provided

pore!

it wanted to prepare a sample of hydrated iron(ll) sulfate crystals and recorded :9%
i her journal

Sin

| ardded granules of ron(ll) carbonate to 100 cm® of 10 molidm’ of sulfuric acid at room £
ten atuie  Bubbles were observed and | kept on adding iron(ll) carbonate until the bubbling O
re were some iron(l) carbonate that were left behind, which | removed. With the filtrate, %
1l atl the solvent was completely evaporated and a white so fid was left behind .

T

(a) Write a balanced chemical equation, with state symbols, for the reaction between
iron( ) carbonate and sulfuric acid.

e (2]

(b) Draw a labelled diagram lo show how she couid have removed the iron(l) carbonate that was
left behind

ad FREE exam papers, notes and other materials

€
Q
Q
7]
—
(0]
Q.
4]
o
(0]
(0]
=
-——
17}
(0]
0
(2]
(c) State one error that he made in her preparation and describe what should have done instead.
ke
.............................................................................................................. c
=
(o]
.......................................................................... kol
@]
=
................................................... O
=
7}
............................................... ol
o
.................. B3
T
(%]
L
m
(0]
c
T
- R s B AR RS T, — |
10 [Turn over



 atong Convent Prelim Exams 2016 zzie -cg (Chemistry) 5076/03. 5078/03 Sec 4E/EN(-

“: (d) C=zlcutate the volume of gas collec: i - r.t.p. from this reaction. 11 (b)

(c)

= i cmM?{3)

[Total: 10]

e blown mto the furnace
xide and nitrogen

11 Iron is extracted by reducing iron ore in a blast
from the bottom and waste gases which consist
are released from the top

featb

Explain how carbon dioxide 1s produced in the blast hiinace

(@ (i)

(1]

e of mitrogen gas. Show

(i)

Draw a 'dot and cross’ diagram showing the ¢
only the valence electrons

(2]

) Nitrogen gas does nol take part in any reaction in the blast furnace as it is an inert gas.

With reference to the diagram in (a)(ii). give a reason for its inertness

1

CHIJ Katong Convent Prelim £xams 2016

44

Science {Chemislry) 5076/03, 5078/03 Sec 4E/5N(A)

In the centre of the blast furnace, iron(l 1) oxide is reduced by carbon monoxide to form iron and
carbon dioxide. Near the bottom of the blast furnace, the remaining iron(lll) oxide is reduced by
carbon to from iron and carbon monoxide.

Write balanced chemical equations for both of these reactions.

The iron obtained from the blast furnace has high carbon content.

(i} Drawa labelled diagram to show the arrangement of the atoms in this alloy.

[2]

(i)  Withreference to the arrangement of the atoms in {c}(i), explain why the alloy is stronger
1 pure ron

freepapérs.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!

[Total: 10}
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CHIJ Katong Convent Prehm Exams 2016

12

The Periodic Table lists the elements in order of atomic

Table, answer the following gue stions

(@ (i)

Explain how the electromic structure of this element can be used 1o determine which group

the element s in

(i)  On moving across Penod 3 from Grc

changes

Science (Chemisiry) 5076:035078/03

mher

Magnesium s an element in Perod 3

|t G » VI

Describe and explain the change

(b) Francium is the heaviest of the known alkali metals and one of the most unstable elements in

the Penodic Table

By considering the properties of other elements in the same group as Francium, predict one

physical property and one chemical property of this element.

Write a balanced chemical equation and one observation for the chemical property that you

have described

Sec 4E/S5N(A)

With reference to the Periodic

the character of the elements

[Total. 10]

13

3]

CHIJ Katong Convenl Prelim Exams 2016

Science (Cherusiry) 5076/03. 5078/03

Lo

sec 4Ei5N(A)

%
Data Sheet o
Q.
S

Colours of Some Common Metal Hydroxides c

e e e o — S

7 IS

calcium hydroxide . white [e)
=

copper(l1) hydroxide light bilue m
[}

I e =

®

iron(l1) hydroxide green IS
I )

<

iron(l11) hydroxide red-brown o
©

c

; . ©

lead(ll) hydroxide white 7))
[0

£35

Q e

zinc hydroxide white o =
[Z20N7)

! e, SR SEPSSN— S n_ru nru
@ Q
2

o E

£

3@

< 1l

L

1

L

o

@®

o

c

=

o

©

o

=

[0

=

%)

o]

o

2

T

(%2}

Ll

m

()

c

T

J
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19A0 winy]

£
z
=
X
)
The Periodic Table of the Elements L3
Group s
[T [ v | v | w Vil 0 2
1 1 4 3
| H He pe
l Hydrogen 1 Halim :i
: 1 e 2
7 # g 1 12 13 : ‘g E 3 20 i ;
U | 8e B | Cc | Nl O F | Ne
Ltrm | Berylum Baron Carbon Necgen Suz | Fuome Nare 2
3 4 5 6 7 8 10 =
22 24 77 28 31w 355 a0
Na Mg Al "| Si P, s , CI Ar
Sodium | Magneswm Aumniur | Sicon | Phospronus | Sutshut | Crionse Argen
1 12 13 14 15 16 17 - n
39 40 15 a8 51 52 55 56 59 59 [ 65 70 73 75 79 80 84
K Ca Sc Ti \ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Potassium Calcrum Scandium Tranwmn Vanacwum | Chromium | Masganesa irars Cobalt Nicksl Coppar Zinc Gathum Germanivm Arsamic Saienum Bromura
19 20 21 2 23 24 25 26 a7 28 29 30 3 32 33 34 35 o
85 88 89 91 93 98 Lia3) 103 106 108 112 115 118 122 128 127 !
Rb Sr Y Zr Nb Mo e Ru Rh Pd Ag Cd In Sn Sb Te 1 Ae
Rubdium | Svantium | Vimum | Zeconwm | Niosium Technebum | Rufhenum | Rhodium | Paisdiom | Siver | Cadmium | | Tin Antimony | Teltunum ES Xenon |
37 38 39 40 41 42 43 a4 45 46 a7 48 49 50 51 52 53 54 ;
133 13F 139 178 181 184 186 180 192 195 197 201 204 207 209
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg TI Pb Bi Po At Rn |
Caeswum Basium | Lanthanum | Hafmum | Tantaum | Tungsten | Rhamium | Osmium Indium Platioum Gotd Morcury | Thalium Lead gismuth | Poionwm | Astanne Ragor |
55 56 57 72 73 74 75 78 77 78 78 80 81 82 83 84 85 86 i
226 227
Fr Ra Ac
Francium Radivm actnium
87 88 89 1
*58-71 Lanthanoid series
+90-103 Actinoid series
140 141 144 150 152 157 159 162 165 167 169 173 175
Ce Pr Nd Pm Sm Eu Gd Td Dy Ho Er Tm Yb Lu
Cerum iy 1 Samanum | Eurcpium | Gadowam | Terbwm | Dysproswm | Holmwm Erbium Thulium | Yterbium | Lutetiom
58 53 60 61 62 63 64 65 86 87 68 69 70 71
a a = relative alomic mass 232 238
Key] X | X =atomicsymbol Th Pa u Np | Pu | Am | Cm | Bk cf Es | Fm | Md | No Lr
_ Thotium | Protactiniom | Uranium Neptumvum | Phaonium | Amencwm Cunum Berkefium | Califc £ Fawrnium Nobetium 1 swrancium §
b b ='proton (atamic) number| o 91 52 93 94 95 36 97 98 39 100 101 102 103

The volume of one mole of any gas is 24 dm® at room temperature and pressure (r.t.p.).

o
2
&
a
AL
G
=
Z
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CHIJ Katong Convent Secondary
4E/5N Science Chemistry Prelim Exam 2016

Answer scheme

Paper 1
T Tz s 4 5 6 7 8 | 9 10
| i . i 7,
c | B | A A c B B D D D
N S |
14 15 16 17 | 18 | 19 20 |
D B A D C B B
[ - el 1
Section A
Q. No. | T Answers Marks/ |
- Remarks
1(a) | Dye K shown inthe chromatogram is pure as it has only one canponent/ spot. 1]
i1
R one chromalogramy one dye/ one susbtance
) [DyeF [1]
2(a) number of protons’ 43 o o
number of electrons 43
o number of neutrons 55
2(b) !lIsotopes are atoms of the same element having the same number protons but | [1]
different number of neutrons
“2(¢] " The atom is electrically neutral as it has 43 posilively charged protons and 43 | [1]
negatively charged electrons
3@ |CO.+ H, » HO + CO Nt
7 Carbon dioxide lose an oxygen atom to form carbon monoxide / M
Oxidation number of carbon decreased from +4 in carbon dioxide to +2in
carbon monoxide.
T3 | 2ke’ s S0 . 2re’ v st SR
fron(lll) ion gain an electron to formron(ii) iron/ i [1)
,
Oxidation number of iron decreased from +3in non(i)on to +2 v ron(il) ion ;
"4 " Tiest Add agueous sodium hydroxide/ SUGNG B Ty ,
_ | dotutivh 7
I
outcome with sodium chloride: . ) i
No visible changefreaction when sodium hydroxide (£aNGSE ke | (1) 7
ehiangaireaction:whentenlfific e s addadlsolutioraalng Elblre |
| | outcome with calcium chloride: oy 7

Wi procipitate (cakaum hydroxide) forms, it is insoluble in excess s$odium
_Q;_:-.ac\

A Na,O = 124 - 62 =002
iber of mole NaOH = 002 x 2 = 0.04 mol

© Concentration of NaOH

: () 04 / (500~ 1000)
= () 0800 mol/dm’

(1

("

[¢]]

Mass of NaOHl
=004x(23+ 16 +1)
=16g

Concentration of NaOH
= 16/(500 -+ 1000)

= 3.2 gidm’

(1

No. of moles of water = 1.8 + 18 = 0.1 mol
No. of moles of sodium oxide = 0.02 mol

Sodium oxide is limiting reactant. (clue given in gquestion)

Mass of water reacted
=0.02 x 18
=036g

Mass of water remained
1.8-0.36
14449

Mass of NaOH formed
=0.04x(23+16+ 1)
=160g

Allow ECF for mass obtained if number of moles is calculated corredly.

Q)

bestfreepapers.com

6 (b)

Oxygen
Use a glowing splint. If it rekindles, the gas is oxygen.
The percentage of CO and SO, are higher between 9 am - 3 pm ;

T'his is due to factories buming fossil fuel which give out SO, and more vehicles
on the road which give out CO from incomplete combustion of fuel.

|download FREE exam papers._notes and

Sulfur dioxide: respiratory problems / eyes irritation / acid rain which destroys
huilding

Carbon monoxide: headaches / breathing difficulties / loss of consdousness
which lead to eventual death as the gas prevents the blood from carrying
oxygen to the parts of the body.

- The BEST Wwebsite to

Oxides of nitrogen: Lightning activity / internal combustion engines at high
temperature
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Methane: decay of plant or animal matter , 1] %
7(a) | Carbon dioxide produced from the reaction of copper(li) carbonate and dilute 8 which can conduct electric current. / 1
sulfuric acid escapes to the surroundings — hence loss in mass 1
I Lithium: it has mobile-electrons which can conduct eleclric current
7(b) | Graph is horizontal, gradient i zero — there is no reaction in beaker N. 1]
1 S ©
Copper is below hydrogen in ti:2 reactivity series, hence it has no reaction with 9(d) | Methane exists as molecules, thus requires iiile r=at energy te overcome its | [1] o
dilute sulfuric acid./ Copper is an unreactive metal. weak intermolecular forces of attraction during melting. W
o))
R graph remains constant, graph is a straight line. constant gradient Lead bromide exists as an ionic compound with strong electrostatic forces of | [1} £
R dues notreact, copper is not very reactive atiraction bet ween the ions that require a large amount of heat energy to Qmu
- e e overcome during melting.
7(c)(i) | Steeper than graph for heaker M and ends in the same place. 9 9 zm
Hence, methane and lead bromide have very different melting points. »
R . ©
i . beaker N .W
: ®
2 Section B =
) . _ _ I —
¢ |Q.No. | Answers Marks/ 2
4 , i _ _ Remarks | 5
10(a) | FeCO, (s) + H;SO. (aq) - FeSO, (aq) + H,O (1) + CO; (g) Lo)
7 i c
. beaker L beaker M [tm - formula and state symbols; 1m - balanced equation) %
T [ yi fy g , o - e m
H | = O -
! B €
| s
PR . {5 e g ; D ©
7(c)iiy | The smaller the particle size of copper(il) carbot 1] w. Qi
area). the greater the total surface area in contact with the acid-» yreater the N m
number of collisions—>greater the number of effective collisions=» faster_the [1] w £
rate of reaction. F ©
o e s | _ ° 5
8(a) | Glucose / sugar solution i . & E,
e e - | L
8b) Structure of ethanol [
8(c) Bubble A and B into separate solutions of aqueous bromine . _..M
0]
A will decolourise reddish- brown aqueous bromme rapidly. while B3 will have | : S
: no effect on aqueous bromine (solution remans n Y brown) ! i M
! W , [1m - correct diagram, collection vessel can be test tube, beaker] @)
Note By oios o e Lannol add brontne to Aana 3 ead bubble ! . [1m —label filter fumnel, filter paper and iron(ll) carbonate] T
- A [T o1 N I : o
8(d) (1 ! 10(c) | She should not evaporate the filtrate to dryness 1] Qo
o1 b Heat up the filtrate until saturated and allow it to cool and crystalllise. 1 K7
| | | Filter,wash crystals with distilled water and press dry with filter paper [1] %
oL ER . i S . . _ - . P W
[ , 10(d) | Number of moles of sulfuric acid —
T i =1x0.1 n_bu
: s =0.1mol [1]
8(e) : 0 [1] w
4 Moleratio H;S0, : CO, =1 1 -
b Number of males of CO, = 0 1 mol (] =
O-H 1
gy T I LT . Mass of iron
(a) Methane and bromine [1] = 4% 01
I S 22 adm’ : ]
GAUV Lithium :”_ Affony ect from (a)




‘ﬂﬂm‘x; Coke/ carbon reacts with oxygen to form cahon dioxide (1)
N [
11(a)(ii) |
i correct no of elections shared (1]
' correct key (1]
ﬂ:‘m‘v‘:_; A large amount of energy is needec break the tnple covalent bonds before _:
it can react
[ 11(b) | Fe.0v+ 3C0O > 2Fe+ 3C0; ]
Fe,05+ 3C > 2Fe + 3CO 1]
11(c)(h) . (2]
O Carbon atom (1]
Q Iron atom (1]
Note: carbon atoms should not exceed iron atoms
11(c)(iiy | With the presence of the carbon atoms, it disrupts the reqular arrangement [1] | [2]
of iron atoms and thus the layers of atoms cannot slide over easily [1] when
force is applied.
“i2a)i) | Magnesium has an electronic structure of 28,2 |1
There are 2 electrons in the outermost shell. (1]
Since magnesium has 2 valence electrons, it belongs to Group Il. 1]
12(a)(iiy | Across the period, the characters of the elements change from metallic to | 1)
non-metatlic.
As the number of valence electrons increases, the elements have a lower | [1]
tendency to lose their_electrons and a higher tendency to gain or share | [1]

electrons in order to achieve the noble gas configuration.

12(b)() Thye | ty (unique 1o Group 1)
soft metal that can be cut with a knife /
- low melting and boiling point /
low density

henucal property

- reacts with water to form alkali and hydrogen
- 2Fr + 2H,0 > 2FrOH + H;

- Francium reacts explosively.

| OR

- powerful reducing agent
.- 2Fr + Ch, & 2FrCI

49
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Answer all questions
Write your answers on the spaces provided on the question paper.

Sections B
Answer any two questions
Write your answers on the spaces provided.
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This question paper consists of 13 printed pages including this cover page.
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Section A [45m]
Answer all questions.
Table 1.1

Ammonium chioride |
Carbon monoxide [

Silver chioride ]

[ Sulfur dioxide |
Copper(ll) sulfate |

[ Calcium hydroxide |

You may use the compound once, more than once of not at all.

From Table 1.1, identify
(a) abase,

(b) a neutral oxide,

(¢) aninsoluble salt,

(d) a saltwhich can be prepared by adding an acid to an insoluble carbonate,

(e} a compound that produces a gas when warmed with sodium hydroxide.

The table below shows the properties of some elements in Group VIl of the Periodic Table.

[ Element | Melting point"C Boiling point°C | Electronic configuration
‘v:co%m -220 -188 27

| Chlorine | -102 34 287

t‘w_@sm -7 59 28187

| logine 114 184 2.8.18.18.7

(2)  which halogen exists as a liquid at 55°C?

(b) Draw a ‘dot and cross' diagram of one molecule of lodine. Show the valence electrons

only.
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(¢} (i) state and explain an observation when chlorine gas is bubbled into potassium
jiodide solution.

(2]

(i))  write the ionic equation for the reaction in part (c)(i).

i)

3 The diagram below shows an experiment to investigate the reaction of steam and magnesium
powder

magnesium
powder

(a) suggest the identity of gas P.

[

(b) Explain, in terms of colisions between reacting particles, what would happen when
granulated magnesium were used instead of magnesium powder.

(3]

(¢} wirite a balanced chemical equation, with state symbols, for the reaction.

{Turn Over

(d)

0.18g of steam reacts completely with magnesium powder. Calculate the mass of sold
formed. Show your working clearly.

Mass of solid formed =

4 Gold and iron are classified as metais

(a)

(b}

Give two physical properties shown by both metals.

Property 1:

Property 2.

What is meant by recycling ? Give two reasons why iron is recycled.

Recycling is

Two reasons for recycling iron:

2]

[

—
-
—

2
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5 Nitrogen oxide {NO). carbon monoxide and unburned hydrocarbons are some of the common
poliutants that can be fourd in exhaust fumes.

A common way of cutiing down the release of these potlutants is to pass the exhaust fumes
through a catalytic converter.

A three-way calalytic convener converts these harmful gases into harmless gases through the
processes of reduction and oxidation as shown in equations 1 to 3.

(a)

(b)

Equation 1 2NO (g) > Nz(g) + O2(9)
Equation 22 2CO(g) + Oz2(g) 2 2CO: (9)
Equation 3 unburned hydrocarbons + oxygen - carbon dioxide + waler

Ciassify equations 1 to 3 in Table 5.1 as shown in the headings below.

Oxidation of pollutant

Reduction of poliutant
has taken place

has taken place

L. N : (3]
Table 6.1

The volurme of nitrogen oxide (NO) remaining in the exhaust fumes after passing through
a catalylic converter is measured against temperature of the catalytic converter, and
plotted as shown in Graph 5.2 below
Line 1 ( — } ; Catalytic converter with catalyst A
Line 2 ( — - — ) . Catalytic converter with catalyst B

¢

,._r,,_

Lo

&

©

<

S

2 Line 2

m .

@

Line 1
Temperature of catalytic converter (*C)
Graph 6.2

Optimatl temperature of the catalytic converter is reached when there is a significant
increase in the amount of nitrogen oxide removed from the exhuast fume such that there
is a shaip decrease in the volume of nitrogen oxide left in the exhaust fumes.
What is the optimal temperature that the catalytic converter with catalyst A (Line 1)
must reach for catalyst A to be effective in removing nitrogen oxide from the exhaust
fumes?
Optimal temperature for catalyst A = °C (1]

[Turn Over

{c} in your opinion, which is the better catalyst for use in a catalytic converter, catalyst A or

B. for long journeys?
Briefly explain your choice, using information you can deduce from Graph 5.2

6 When an electric current is passed through aqueous calcium chloride, chiorine gas is
released. The overall equation for the reaction taking place is shown below:

CaChk (aq) + 2H0() > Ca(OH): (aq) + Hg) + Clz2(g)

(8) The table below describes some laboratory tests carried out for the products formed from
this reaction. Fill in the blank boxes to compiete the table.

Result of test

Products Laboratory test

Calcium hydroxide universal indicator

Hydrogen gas extinguished with a ‘pop’ sound

o:_ozzm gas Insert damp litmus paper

{b) Explain why an aqueous solution of calcium chloride conducts electricity whereas solid
calcium chloride does not.
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(c) Name a substance that be added to dilute hydrochioric acid to produce calcium chloride
in the faboratory.

[

7 (a) 55.8g of Magnesium chloride, MgCl. , is dissolved in 100 cm? of water.

(i) Calculate the relative molecular mass, M;, of magnesium chloride.

relative molecular mass = 1]

{ii) Calculate the number of moles of magnesium chloride in the solution formed.

number of moles of magnesium chloride =

[2]
(iii) Use your answer in {(a){ii) to calculate the concentration of the magnesium chloride
solution in mol / dm? .

concentration = mol / dm® 2]

{b) Magnesium chloride can be prepared by the reaction betow:
MgCOs (s) + 2HCH(aq) = MgClz (ag) + CO2(g) + H20 (l)

What is the mass of magnesium carbonate needed to produce 0.5 mo! of magnesium
chloride?

mass of magnesium carbonate = [3]

[Turn Over

8 An alkene in the liquid state reacts with bromine solution to form a compound
called dibromapentane with the structural formula shown below.

(a)

(b)

Draw the alkene, which reacts with bromine solution to form the compound,
dibromopentane.

Write the chemical equation for the reaction between bromine and the alkene drawn in
(a).

What is the colour change observed in the reaction between bromine solution and the
alkene drawn in (a)

trxirinisik ENF OF SECTION A Yrrvsserinins

iy

(M

{1
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Section B [20m] (b)

Answer any two questions
Write your answers on the spaces provided.

(a) Petrol. diesel oil and lubricating oil are fractions obtained from the fractional distillation
of petroleum. Each fraction is a mixture of alkanes. The table below shows the number
of carbon atoms present in a molecule of each fraction.

" Fraction | Number of carbon atoms per molecule ﬂ
| Pelrol T 5t010
. Diesel ol ... 1825
i Lubricating oil 19 to 35

In combustion. the fuel vapourises before it catches fire. Hence in burning a solid or
liquid alkane, the outer layer of the alkane changes into a vapour before it burns.

it

(i)

Using the data given in the table above, state the fraction that will burn most
easily. Give a reason for your answer.

10

55

Octane, Csths, is a hydrocarbon in petrol. Hexadecane, CisHi, is one of the

hydrocarbons in ship fuel.
(i) Show by calculation that hexadecane contains a higher percentage of carbon by

mass than octane.

i2l

The following equations show the complete combustion of octane and hexadecane.
2CeHis (1) + 2502(g) —— 16CO2(g) + 18HO(9)
2CisHx () + 490;(g) —— 32CO2(g) + 34 HO (@)

(i) Use the equations to explain why hexadecane burns with a smokier flame than
octane.

_ bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!

. i21
Describe the separation process (fractional distillation) of petroleum into its
fractions.
i (2]
10 The following table gives some information about the chloride of elements in Period 3.
i Melting Boiling
L ,.2m3o Formula point°C point/°C Behaviour with water
Sodium : .
a%_ o.1 de NaCl 801 1465 Dissolves in water
. Magnesi . ;
nm_ﬂm:. n.._w_: MgClz 714 1418 Dissolves in water
Silicon - Reacts with water to
tetrachloride SiCla 70 =8 produce an acidic solution
_u:.omu:o._‘:m PCls a2 76 Reacts with water to
i 4] , trichloride produce an acidic solution
, . Reacts with water to
! D
! Isulfur S:Clz -80 138 produce an acidic solution and a

[Turn Over

yellow precipitate

dichioride




{b)

()

1

(i) Deduce one physical difference between the metallic chlorides and non-metallic
chlorides.

(1l

(ii) Explain, in terms of bonding, for your answer in (a)(i)

(2]
When disulfur dichloride dissolves in water, a yellow precipitate (sulfur) and an acidic
solution are formed. The acidic solution contains sulfurous acid and hydrochloric acid.
Describe a simple test to confirm the presence of chloride ions in the solution.

(2]
Briefly describe how a dry sample of magnesium chloride crystals can be prepared from
a reaction between magnesium and dilute hydrochloric acid.

(5]

{Turn Over

11

Sugar can be converted to ethanol.

(a)  Give the name of the conversion process and describe how this process is completed in
the laboratory to obtain pure ethanol.

{(b)  Write a balanced chemical equation for this process. Include state symbols.

{c) Calculate the relative molecular mass of ethanol, C;HsOH, and the percentage by mass
of carbon in each molecule of ethanol.

wrkixkekars ENDY OF PAPER *iviwinin

(5]

2]
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21

22

23

Substance E has a melting point of -7.2 °C and a boiling point of 58.8 °C.

What can you conclude about the arrangement and distance between the particles of
substance E, at 0 °C?

Arrangement of particles | Distance between particles
A 7 Orderly Close
B Orderly © " Farapat
Cc Disorderly T TClese
D Disorderly Farapart |

Which of the following substances would not meit at a fixed temperature?
A Coppear metal

B Copper(lly sulfate crystals
o} Steel

D Sugar

Two methods of colledting a gas G are shown.

Which properties of gas G are shown by these collection methods?

"7 Density of gas G Solubility of gas G in water
AT~ less dense than air soluble
,fq , less dense than air not soluble
rﬁ denser than air ) 7 soluble T
,.7 D1 “denser than air not soluble

24

25

26

The table below shows the information of three different substances.

ﬁ‘ ;m:umazao Heat-stable | Solubility in water | Solubility in alcohot
| X Yes No No
_ ‘ ‘< Yes No - ‘ 1,1<Mm
ﬂ ‘ «\N No Yes - No

The following operations could be carried out to separate substance Z from a mixture of

these three substances.

Filtration

S

Crystallisation

Dissolving in water
Dissolving in alcohol
Evaporation to dryness

What would be the correct order to obtain substance Z from the mixture

2,15
31,24
3.1, 4
2,.3,1,5

o O o >

The symbol of element L is given as L. Which of the following statements is correct about

element L?

A Anatom of L has m neutrons and n electrons.
An atom of L has n protons and n electrons.

B
C The charge of the ion formed by element L is
D

m:dl:v.

The nucleus of an atom of L is made up of n protons and (n — m) neutrons.

The table below shows the melting and boiling points of four pure substances.

57
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Which substance is a liquid at room temperature and would rapidly evaporate if left exposed

to the air?

k‘ ‘Substance | Melting Point (°C) | Boiling Point °C)
A -26 220

B -9 52

c -143 -10
D 8 a7
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27 Which diagram represents a mixture of diatomic elements?

o o o
% % ) o

. > %
> o] |2 ] | % %

A B C D

28 Two elements, P and Q, with proton number 11 and 16 respectively, combine to form a
compound. Which one shows the correct chemical formula and bonding in the compound?

Type of bonding

w n:mi‘nm:o:::‘_w:.; ~ Type. -

|
W A PQ Covalent

B PQ lonic
‘ym;, - PQ S e T T
o CPQ 4 0 Tenic T

29  Hydrogen peroxide decomposes according to the equation.
2H:0; 2 2H0 + O

The volume of oxygen. measured at room temperature and pressure, produced from the
decomposition of 17g of hydrogen peroxide is

A 30cm’
B 6.0dm’
C 85dm’
D 120dm’

30 Magnesium reacts with hydrochloric acid.
Which solution of hydrochloric acid would give the fastest initial rate of reaction?
A 40gof HC/in 1000 cm® of water
B 20g of HC/in 1000 cm? of water
C  10gof HC/in 100 ¢cm® of water
D 4gofHClin 50 cm?® of water

31 Solution P is 0.100 moi/dm? sulfuric acid. Solution Q is 0.200 mol/dm? potassium hydroxide.
What is the vclume of solution P required to completely neutralise 20.0 cm® of Q?

A 20.0cin’
B 30.0cm’
C 40.0cm*
D 500cm®

32

33

The diagram shows the steps of preparing a salt.

Which of the following salts is most suitable to be prepared by this technique shown above?

Ammonium sulfate
Calcium chloride
Sodium nitrate
Silver chloride

OO0 m »

When a piece of magnesium reacts with dilute hydrochleric acid, heat is given out.
Which of the following graphs shows how the temperature of the mixture changes
as the reaction progresses and the remaining mixture is left to stand for some time?

temperature temperature

room room

—> 4 z
i ime
A time B
temperature temperature
room room
7 S
tim time
c ¢ D

11
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34

35

36

Consider the following reaction: 37
21 jag) + 2Fe" (aq) — 2Fe” (aq) + 12 (aq)
Which of the following is true of the ionic equation?
A Fe’ s areducing agent.
B mmu. 15 oxidized.
C 1 donates electrons to Fe*'.
D | is an oxidizing agent.
The diagram below shows a reaction scheme involving solution P.
- ronp | Add HNOs(aq) Colourless solution
mo il P (No effervescence)
Add a little
NaOH(ag)
ﬁéim precipitate
o i 18

What is the identity of solution P?
A Copper(ll) nitrate

B Sodiim sulfate

C Zinc carbonate

D Zinc sulfate

Rubidium, Rb, is an element in the same group of the Periodic Table as lithium, sodium and
potassium

Which statlement/s about rubidium is/are likely to be wrong?

| It reacts explosively with cold water.

Il It forms a soluble carbonate salt.

i It forms a carbonate with a formula of RbCOs.

% It can be extracted via electrolysis of concentrated aqueous RbCl.

I and |l
I and Il
Il and
M and IV

o0Ow>»

12

The diagram below represents the process of fractional distillation of crude oil.

>~ X

=y

Which statement about fractions X and Y is correct?

A Xburns less easily than Y.
X has a lower boiling point than Y.

OO o

Y is used as fuel for airplane
Y is the lighter fraction compared to X.

Poly(elhene) can be manufactured by the process below.

7\ ]

decane
‘‘‘‘ i‘l_ cracking

Which graph shows the change in molecular size during this process?

B8

A

molecular
size

starl

molecuter
size

stan

P

ethene

finish

finish

polymerisation

molocular
size

starl

molecular
size

start

A

poly(ethene)

finish

finish
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39 Which of ihe fellowing pollutants from a car engine undergo(es) reactions in the catalytic

converter to produce less harmful products?

(iy Carbon monoxide
(i) Hydrocarbons
(iii) Nitrogen dioxide

A (i)only
B i), (il) only
C i), (iti) only
D (). (i) and (i)
40 The structural formula of a polymer is shown below.

prreeksaasts BN OF PAPER *rtestsrvarters

DATA SHEET

Colours of some Common Metal Hydroxides

Calcium hydroxide White
Copper(Ihhydroxide Light blue
Iron(ll) hydroxide Green
Iron (Ill) hydroxide Red-brown
Lead (I} hydroxide White

Zinc hydroxide white

15
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St Gabriel’s Secondary School
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Sec 4E5N Science(Chemistry)
Marking Scheme

Paper 1 (20m)
29 (30 313233343536 | 373839 40 |
B|C|A|B A[C|D[D{B|D|D B |
Section A (45m)
i Question Canswer T T Mark
! 1 {a) Calcium hydroxide 1
(b} Carbon monoxide 1
(c) Silver chioride 1
(d) Copper(ll) sufate 1
(€) Ammonium chloride 1
~ T2 [(a) Bromine T 1
(b)
1
{c) (i) Colourless solution of potassium jodide turns reddish brown. 1
Chiorine being more reactive than iodine, displace iodine out from 1
potassium iodide solution to form potassium chloride and iodine.
(iiy Ci(g) + 21 (aqg) ——* 2CI7 (aq) + 12(aq) 1
377 [(a) Hydrogen N - 1

(b) The reaction will be slower.
Larger particle size decreases the surface area exposed for collision to
take place, chances of effective collision decreases, collision frequency

decreases hence rate of reaction decreases.

{(€) Mg(s) + H:0(g)——> MgO(s) + Hz(q)
(d) No of mols ofsteam = «E\ = 0.01
2(h+16
No of mols of MgO formed = 0.01

Mass of MgO formed = (0.01)x (24 + 16) =0.4q

-
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‘4 | (a) Any two of the following physical properties: 1
» High melting point and boiling point 1
« High density
+ Malleable / Ductile
« Shiny / Sonorous
« Good electrical and heat conductor
[Reject “hard’]
{b) Recycling is the process in which old, waste materials (scrap metals) are 1
collected back and (melted) made into new materials (metals).
Reason for recycling: (Choose any 2)
» To conserve limited natural resources like fossil fuel which was used to 1
extract the metal
> Recycling does not produce as much waste as that may endanger human 1
health, hence reduce environmental problem related to extracting metal from
metal ores.
» To save money spent on creating landfill sites. There will be less need to dig
for metal ores and the land will be free for other uses such as agriculture
5 (a) Reduction — Equation 1 1
Oxidation — Equation 2 and 1
Equation 3 1 £
(o)
o
(b)30°C 1w
' o
i 0]
| {c) Catalyst A 1 W
| Carengine (and catalytic converter) heats up in long journeys, and catalyst A is Q.
| more effective in removing nitrogen oxide from the exhaust fumes at high %
7 temperatures, as shown in graph, with less nitrogen oxide detected in the -1 =
fumes as temperature of the catalytic converter increases. ..nSw.
6 ms
Products Laboratory test Result of test
Calcium hydroxide universal indicator colour changes to purple
/Blue {1]
. réamm: gas Insert a lighted splint into | extinguished with a ‘pop’ sound
the gas [1}
Chlorine gas Insert damp litmus paper litmus paper bleaches [1]
{b) Aqueous calcium chloride contains mobile ions which can car electric 1
charge and_hence conducts electricity.
In solid calcium chioride, the lons are held in fixed position (not mobile) and 1
thus cannot carry electric charge to conduct electricity.
{c} Calcium metal /Calcium oxide / Calcium hydroxide / Calcium carbonate 1
77 7 [ (a) (i) M =24 + 2(35.5) =95 1




55.8

95

(ii) Number of moles =

= 0.587 (to 3 s.f)

0.587
(iii) Concentration = ri
= 5.87 mol/dm?

(b) Mole ratio of MgChk: MgCQOs; = 1:1
Moles of MgCO; = 0.5
Mass of MgCQOs5 = (0.5)(84)
= 429

- ]

(@

(b} CsHis +Brz > CsHiaBr

(c) Reddish brown bromine turns colourless

Section B (20m)

9

_Question

Answer

Mark

(a)(i} Petrol
It has the lowest relative molecular mass / fewest number of carbon atoms
I smaliest molecules / short-chain molecules,
hence less / weaker intermolecular forces of attraction, result in lower
boiling point and so easier to vapourise (burn easily)

(ii) Inthe furnace, petroleum is heated and turned into vapour (vapourised)
The hot vapour rises up the column, it begins to cool.
The fraction will condense when its boiling point is equal to the
temperature of the plates in the column.
Lighter fractions have lower boiling points will be condensed and collected at
the top of the fractionating column as gases.
Heavier fractions have higher boiling point will be condensed and collected at
the lcwer sections of the column.

8(12
(b} (i) % of carbon in octane = ﬂﬁﬂr‘_vmax 100 ,
= 84.2% |
16(12)

% of carhon in hexadecane = —- x 100

16(12) + 34(1)

—_

-

10

(a) (i) Metalfic chiorides have high meltin

Or

62

= 85.0%
(i) 2 moles of hexadecane require more moles of oxygen for complete
combustion as compared to octane, hence hexadecane has a higher
tendency of undergoing incomplete combustion, so it tends to produce
more smoky flame.

oints while non- metallic chiorides have

low melting points.
Metallic chlorides are solids at room temperature while non-metallic

chlorides are liquids at room temperature.
[must show between the 2 chlorides, use info from table]

(i) Large amount of energy is required to overcome strong electrostatic
forces of attractions between the positive metallic ions and the negative
chloride ions, hence high melting point.

Very little energy is required to overcome weak intermolecular forces
between the molecules of non-metalfic chlorides, hence low melting point

{b) To a portion of the solution, add dilute nitric acid followed by aqueous silver

(c)

nitrate OR add acidified silver nitrate solution
A white precipitate formed indicates the presence of chioride ions.

An excess of magnesium is added to a sample of dilute hydrochloric acid, stir

to dissolve magnesium.

Filter mixture to remove unreacted magnesium, collect filtrate

Heat the filtrate to evaporate some water / till saturated

Let the saturation solution_cools for crystallisation to occur

Filter mixture to collect crystals as residue and press dry between pieces of filter
papers

-

+£
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(a)

(b

Fermentation

Add water to dissolve the cane sugar then add yeast.

Keep the sugar solution at 37°C.

Keep the air out and leave for a few days.

The product must be fractionally distilled to get almost pure ethanol

CsHi20s (aq) 9 2C.HsOH(aq) + 2CO2(g)
[ correct balance eqn --- 1m, correct state symbol ---1m]

Retlative molecular mass of ethanol

2(12) + 5(1) + 16 +1
46

2(12)
% by mass of carbon in ethanol= 46

x100

= 52.2%
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Setter: Mrs Celine Wong/ Ms Chiang WK

i

1 Samples of tinned apricots, beans, corn and tomatoes were tested for additives
using chromatography. The chromatograms were compared with those of three
artificial additives, Py, Pz and Ps.

<) 9
o o °
o
o] o]
o o
o o
apricols beans  corn  tomatoes P, P, Py

L e )
artificial additives

Which tinned food does not contain any artificial additives?

A

B
[
D

apricots
beans
coms
tomatoes

2 A gas, Y, is less dense than air and is very soluble in water. Which is the most
suitable method to collect a sample of this gas?
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3 Sulfur dioxide has a melting point and boiling point of -70 °C and -10°C. Which graph
shows the change in temperature as it is warmed from solid to gas?

temperature (°C)

-10

=70

AR 0 temperature ("C)

c ! I D st me e e B o8

10

ey Nemm

A
i

N -

4 Elements X and Y are found in Group VI and Group IV of the Periodic Tabte
respectively. Which of the following shows the electron arrangement of the
compound formed by elements X and Y?

2~ . 2+

5 | |

ﬁ

P

ol
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4
5 The following describes the properties of substance X.
state at room temperature solid
malleability malleable
. conduction of electridty good
(.
Which substance can X be?
A chlorine, Ck
B zinc chioride, ZnCl,
C carbon tetrachloride, CCls
D zin¢, Zn
6 A thermometer is placed in water and the temperature is measured as shown.

.~ thermometar

An exothermic change takes place as a solid is dissolved in the water. The

temperature changes by 3.5°C.
What is the initial temperature?

o o0 wm >

35.0°C
35.5°C
42.0°C
42.5°C

7 A mixture of 4.0 g hydrogen with 4.0 g of oxygen is ignited. What is the mass of

Wi

A

B
Cc
]

ater formed?
45¢g
9.0g
18.0¢g
36.0g

4E Science (Chemistry/ Biology) P1 Prelim 2016

Hua Yi Secondary School

64

bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



10

1"
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Which of the following reactions is not a redox reaction?
A CuO + 2HNO; & Cu(NOs)2 + HO

B 2FeCl+ Chk - 2FeCh

¢ CuO+H; > Cu+HO

D Mg+ 2HCI - MgClz + Ha

Which of the following methods would not produce ammonia?
A heating ammonium sulfate with sodium hydroxide
heating ammonium chloride with calcium oxide

heating ammonium sulfate with dilute hydrochloric acid

o O w

heating ammonium chloride with copper(ll) oxide

P. Q and R are in the same period of the Periodic Table. Oxide of P is acidic, oxide

of Q is basic and oxide of R is amphoteric.
What is the order of P, Q and R across the Periodic Table from left to right?

A PRQ
Q P R

QR P
R P Q

o O w

What does not increase across a period of the Periodic Table?
A the number of electron shelis

B the number of outer shell electrons
C the number of protons

D the nucleon number

Hua Yi Secondary School

12

4E Science (Chemistry/ Biology) P1 Prelim 2016

In experiment X, excess finely divided iron(l!) carbonate powder is added to 50 cm®
of 1.0 mol/dm® hydrochloric acid at room temperature. The total volume of carbon
dioxide evolved is determined at intervals and plotted against time as shown in the
graph betow.

total volume of COz
collected/ cm?®

}

3

e mwil_ﬁm_‘:/\

experiment X

g LGS MUN

Which of the following conditions will produce the results of experiment Y?
A 100 cm® of 0.5 molidm? hydrochloric acid is used
50 cm® of 2.0 mol/dm? hydrochloric acid is used

B
C iron(ll) carbonate lumps are used instead
D

hot acid is used

Hua Yi Secondary School
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13 Heated copper reacts with oxygen to produce copper(li) oxide. 14
The percentage of oxygen in air can be found by passing air over heated copper. In
the apparatus shown, the plungers are altemately pushed so thay air passes over
the hot copper.
The original volume of air was 50.0 cm?®.

Copper

?!}..ds,;.s_!_ \ . . ru
£ - ,Lfiuktl\fl..);. Huai ,
SYGE X heat syrnge ¥

Which graph shows how the volume of air changes during the experiment?

A
50 q/ 100 8
- 8o T
. \ Vd 15
304N volume 60 -/
) / of gas
20 fom 404
10 "~ - 20+
0 -
time! min time/ min
D
100 ¢ 50 -/l
30 @ 40 e 16
TV Jp— S volume 30+
ﬂ of gas
an jems 20~
i
20 A 10
A 0 - -
time/ min time/ min
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The table shows the results of halogen displacement experiments.

halide solution
halogen added X Y- 7
X2 - Y- displaced Z. displaced
Y2 no reaction - no reaction
Z no reaction Y2 displaced -

What are halogens X, Y and Z?

| X2 Y2 Z;

” A bromine chlorine iodine
B bromine iodine chlorine

' C chlorine bromine iodine

W D chiorine iodine bromine

Which of the following does not match an atmospheric pollutant to its source?

f poliutant source

; A nitrogen oxides incomplete combustion of fuels in car exhaust
B8 nitrogen oxides lightning
o sulfur dioxide volcanoes

* D sulfur dioxide combustion of fossil fuels

What is the main constituent of natural gas?

A ethane
B hydrogen
C nitrogen

D methane

4E Science (Chemistry/ Biology) P1 Prelim 2016
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17 The following shows a result of an experiment on rusting.

water

... ironnad
coated
with pant

M,m.
i

Which of the above test tubes will show rust on the iron nail?

A tand4
B 2and3
C 3only

D 3and4

18 Which type of reaction is illustrated by the following equation?

CisHiz = CioHze + CiHe + CaMa

addition

A

B cracking
C polymerisation
D

substitution

4E Science (Chemistry/ Biology) P1 Prelim 2016

fused
caicium
chioride
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19 Oleic acid is found in olive oil. It has the following formula.

Which reagents will give a positive result with oleic acid?

1 aqueous bromine
2 aqueous sodium carbonate

3 silver

1 only

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

o0’ >

20 A polymer has the foliowing structure.

O_Iu n_“Iu n_qu O_Iu n_qu

—CH -
Y —CHy§ —CHy—¢ —CHy—C —CH~C

CHy CHy CHj CH3 CHy

What is the possible monomer of this polymer?

AoHc CHy B
Je=c(_
H H

Cw mow O MY
= H-g—gogn
& Mg H HH
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The diagram shows four different types of celis, not drawn to scale.

Which cells are adapted for transport?

WandyY
W and Z
XandyY
X and Z

cow>»

Four shoots from the same plant were prepared as follows:

T:%m [ o treatm:

| treatment
| P _leftuntreated "]
LQ

. . upper surfaces of leaves smeared with petroleum jelly
_‘ m,‘:._ozm,mclmommo:mmémmBmm_‘mas\_»:um:o_m:B _.m__<

S both surfaces of leaves smeared with petroleum jelly

The shoots were then each placed in a potometer in daylight and the amount of
water absorbed over time by each shoot was recorded and plotted on a graph.

Which of the following graphs represent the results for shoot R?

A

\

/

/

amount of water / B

absorbed \
L
il —

— D

el time/min

Hua Yi Secondary School
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23 The diagram shows an experiment set

Identify liquid X and Y such that the level in glass tube wi

three hours?

up to investigate osmosis.

] glass tube

beaker

visking tubing

ise the highest level after

- liquid X inside bag liquid Y in beaker

‘ A 0.2 mol/dm® sucrose solution water

'B 0.4 mol/dm® sucrose solution water

M c water 0.2 mol/dm? sucrose solution
D water 0.4 mol/dm® sucrose solution

24 A substance found in bananas causes tl
How would you determine that the subs

Boil the banana and see if it tum:
Test whether the unpeel banana

Test whether banana turns brow
dioxide.

oOmw>

4E Science (Chemistry/ Biology) P1 Prelim 2016

hem to turn brown when exposed to air.
tance is an enzyme?

s brown in the air.

Cut the banana to small pieces and see if it turns brown.

turns brown.
nin an atmosphere of pure carbon

Hua Yi Secondary School

68

bestfreepapers.com . _
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



13

25 A sample of food mixed with water was tested to study its contents. The results
are shown in the table.

Which nutrient(s) were present in the food?

oow>»

C mixture heated

~_food test
~iodine solution added blue-black colour
| Benedict's solution added and blue solution
blue solution

Biuret's solution added

_shaken with ethanol

cloudy white emulsion

fats only

proteins and fats
reducing sugar and fats
starch and fats

4E Science (Chemistry/ Biology) P1 Prelim 2016
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Three test tubes were set up in the same conditions as shown below. Oil and red
hydrogencarbonate solution were added to all set ups in equal amounts.

thin layer of oil
water snail

water plant

hydrogencarbonate

2 3
C q solution

After three hours, the colour of the hydrogencarbonate solution in the three test tubes

was recorded below.

test tube colour of hydrogencarbonate solution pH

1 yellow 5.8

3 2 yellow 6.5
- 3 red 7

What was the likely condition the three set ups were subjected to during the

experiment?

- light intensity/Ix temperature/°C
A 0 60
B 5 30
C 20 20
D 40 20

4E Science (Chemistry/ Biology) P1 Prelim 2016
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27 Only two of the following statements accurately describe what happens in the mouth.

1 Amylase breaks down large starch molecules into smaller
maltose molecules.

2 Chewing increases the surface area of food for digestion.

3 Saliva emulsifies fats into smaller droplets.

4 Teeth break up large insoluble molecules into smaller
soluble molecules.

Which stateiments are correct?
A 1and 2
B 1and 4
Cc 2and 3
D Jand 4

28 VWhich blood vessels carry deoxygenated blood?

tand 2
1and 3
2 and 3
2and 4

COw>»

4E Science (Chemstry/ Biology) P1 Prelim 2016 Hua Yi Secondary School
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29 The photomicrograph shows a section of the root of a plant. Through which tissue are sugars
and amino acids transported?

30  The graph below shows the changes in pupii size when a light of varying intensity was shone
into a person eye for 50 seconds.
10
8-
diameter of 6 ~
pupil/mm
4
2
O \d Y ey v

0 10 20 30 40 S0

time/s

Which statement explains the change in pupil size correctly?

The light slowly became brighter.
The light slowly became dimmer.
The light suddenly became brighter.
The light suddenly became dimmer.

cCOw>»
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31 The graph shows the volume of oxygen absorbed by the blood as a student plays a game

of tennis

At which period of time does the student respire both aerobically and anaerobically?

volume of oxygen absorbed

time

32 In a nerve pathway, the following events take place.

activation of receptor

activation of muscle

passage of impulses along a motor neurone
passage of impulses along a sensory neurone

DL =

What is the correct order of these events?

oomw>»
E
[SREN N N
- Nw W

4E Science (Chemistry/ Biology) P1 Prelim 2016
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Questions 33 and 34 refer to the diagram of the human reproductive system below.

w
33 Which of the following is correct?
cell tissue organ system
A w Y z X
B X z Y w
Cc Y X w Zz
D z W X Y

34 Where do fertilisation, implantation and ovulation occur?

fertilisation

implantation

ovulation

o WP

N<<L

<NN<X

<< <X

4E Science (Chemistry/ Biology) P1 Prelim 2016
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35 The graph shows changes in a person’s blood glucose concentration over four hours.

What might cause the changes at X and Y?

v Y
X
blood
glucose
T T T T
0 1 2 3 4
time/hours
I S Y
A decreased insulin decreased adrenaline
B decreased insulin increased adrenaline
[ increased adrenaline increased insulin
D ! increasedinsulin__: increased adrenaline

36 Anexperiment was set up using four groups of insect-pollinated flowers in a field. In each
group, different parts of the flower were removed, as shown in the table below, and
insects were allowed to visit all the flowers freely.

" group of flowers stigma anthers petals
A i removed removed left
B removed left removed

. cC left left removed

Db left removed left

Which group of flowers, A, B

C or D, would produce the most seeds?

4E Science (Chemistry/ Biology) P1 Prelim 2016
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37 The following diagram showing the family tree of a family with phenylketonuria (PKU).

PKU is adi that is expr d in homozygous recessive individuals.
Key
O normal female
D normal male'
@ PKU female
PKU male
Q R S
|
T

Which ofthe following correctly describes the genotype of individuals in the family tree?

P and Q are heterozygous.

P and R are homozygous dominant.

R and S are heterozygous.

R is homozygous dominant while S is heterozygous.

oom>»
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The Periodic Table of the Elements
Group
TR Tm [ w v Iwvilfwvwilo
1 4
H He
hydrogen helium
1 2
7 9 1 12 14 16 19 20
Li Be B [ N o F Ne
tithium beryllium boron carbon nitrogen oxygen fluorine neon
3 4 5 6 7 8 9 10
23 24 27 28 31 32 355 40
Na Mg Al Si P s Ccl Ar
sodium i siicon suiphur chiorine argon
11 12 13 14 15 16 17 18
39 40 45 48 51 52 55 56 59 59 64 65 70 73 75 79 80 84
K Ca Sc Ti \Y% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
m | csicium | scandium | Stanium ion cobalt nickel copper e galium arsenic sefenium | bromine kryplon
18 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 38
85 88 89 1 93 9%6 - 101 103 106 108 112 115 119 122 128 127 131
Rb Sr Y r Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
rubidiom | strontium yttrium zirconium | niobium | molybdend | technetium | ruthenium | rodium | paltadiem shver cadmium indium tin antimony | tefturium iodina xenon
37 38 39 40 41 e |8 44 as 46 47 48 49 50 51 52 53 54
133 137 139 178 181 184 186 190 192 195 197 201 204 207 209 - - =
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg T Pb Bi Po At Rn
caesium badum | lanthanum | hafrium | tantalum | tungsten rthenium osmm widium platmum goid mercury tha%um lnad bismuth | polonium | astatine radon
55 56 57 *j72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Fr Ra Ac
francium radium actinium
87 88 89 T
*58-71 Lanthanoid series
190-103 Actinoid series
140 144 144 - 150 152 157 159 162 165 167 169 173 175
Ce Pr Nd Pm Sm Eu Gd To Dy Ho Er Tm Yb tu
58 59 " 60 61 62 63 64 65 66 67 68 69 70 Igl
Key| a 2 = relative atomic mass 232 - 238 = 2 - - - - - =S = = -
X X = atomic symbol Th Pa u Np Pu Am Cm Bk Cf Es Fm Md No Lr
= i thotmm: wahioT - curiom = T formiksn. o nobetum
beprobnieromicipumoer |00 Tor  Js2 (93 [s4 |95 |96 for |88 (e (100 | = lig2 |03
b

The volume of one mole of any gas is 24 dm?® at room temperature and pressure (r.t.p.).
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Sec 4E5N Science (Chemistry) P3 Prelim Exam 2016

Section A (45 marks)
Answer all questions.
Write your answers in the spaces provided on the question paper.

The properties of a substance make it suitable for particular tasks. Complete
Table 1.1 by naming a suitable substance for each of the tasks shown.

task substance needed

Calalyst lo make margarine from
| unsaturated vegetable oils

Tlowering acidity of soil

removing of acidic impurities in
extraction of iron 5
Table. 11 . ] (3l

[Total: 3]

Zinc smelting is a process that converts zinc concentrates (ores that contain zinc) into
pure zinc. One of the last stages involves purifying zinc by fractional distillation in a
column made up of silicon carbide. The main impurities in zinc are shown in the table
pelow. Pure zinc has a boiling point of 908 °C.

T i _incmmmm\;e T "7 boiling point °C 7
[ " cadmium 765
 S—_— . B e P ——
| copper 2582
% ‘ iron T - 2887
*T ‘ Tead T T 1‘,,: 1751
T Yabie2d T T
(a) State why it is possible to purify zinc by fractional distillation.
............................. (1]
(b)  When fractional distillation is carried out, which metal will be distitled first?
................................................................................ (1]

Hua Yi Secondary Schoot

(c) How would you test if the zinc purified from the fractional distillation is free
from any impurities?

M
(d) State one other industrial application of fractional distillation.
oo 1)
[Total: 4]
3 Musical instruments are usually made of brass, which is an alloy.
Brass is an alloy made by the addition of small amounts of copper to zinc. The
resulting alloy is harder compared to either of its constituents, copper and zinc.
{a) In the space below, draw the arrangement of atoms in pure zinc and brass
alloy.
zinc metal brass
2]
{(b)  With reference to your answer in (b), explain why brass is much harder as
compared to pure zinc metal.
.
[Total: 4]

Sec 4E5N Science (Chemistry) P3 Prelim Exam 2016

Hua Yi Secondary School

75

_ bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



(b}

(c)

In order to make data entry more convenient, a code system is developed by

(iii) Draw a diagram to show the electronic structure of a potassium
using a certain number of an element rather than names or formulae of

? atom.
substances. Table 4.1 illustrates this code system.
Usubstance formula code
! potassium chloride KCI 19,17
_. 4 B SR
! i A0 13(2). 8(3) _E
i S e s o : N — otal:
! zinc bromide { 30, 35(2) [Vott: 5}
b B i s Ay I

Table 4.1
(i Complete the table above. ) §  Study the reaction as shown in figure 5.1 below.

ﬂlmm_ﬂ%i_ [[acid .v.wmmmﬂ,,w@v,ﬂ%o ua..,..m%amm*
(i) What is this system code number based on? Lt 1 LA ] L-E——
M) mix together
ﬁmn,wl:l mo;_ ion | _NaOH(aq) [green precipitate _

A potassiumion can be represented as i D L ..... E ; L

WK+ _mamimnm@!

19 PO P—
Determine how many protons, neutrons and electrons are present in a Exo quowu§»m|~
single ion of potassium, K*. Figure 5.1

(a) Identify substances Ato F.

(i) number of ProtoNS: .......coooiiiii
(i) number of NEUONS: ... e,
(i) number of eleCtrons: ..................i e, [3]

Not all of the atoms of potassium are identical. They can have different
masses.

{i) Whatis the name given to different atoms of the same element?

E: e R ——
(1] Fovorioin, Bomsemmnes e e (6]
{il)  Explain why potassium atoms can have different masses. (b)  Wirite a balanced chemical equation for any one of the reactions that are
desciibed within Figure 5.1.
1
............................. et ]
[Total: 7}
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€ Four unlabelled metals, A, B, C and D are tested in a laboratory. The foltowing

shows the resulls:

Metal A has to be hot before it will react with steam.

Metal B does not react with dilute hydrochloric acid.

Metal C is the only one to react with cold water. The reaction with water is

steady but not violent.
Metal D has to be very hot before it will react with steam. It reacts slowly with
dilute hydrochloric acid.

{a) Place the metals A, B, C and D in order of reactivity.

mos! reactive

least reactive ... ... [2]
(b) Suggest a possible name for metals B and C.

IHEEAL B ooene v onihs w08 i 376 Swrasmmss Swasioss st St iy sissisesss Pamisssesssintises st v

MEBLAE G o e e [2)

(c) Write a chemical equation, including state symbols, to represent the
reaction of metal C with cold water.

{2]

[Total: 6)

7  Explain why
(a) some metals can occur in the ground as uncombined metal.

(]

Sec 4E5N Science (Chermigry ) P3 Prelm Exam 2016 Hua Yi Secondary School

(b}

(c)

recycling is beneficial to the environment.

)

carelessly disposing plastics can result in long-term environmental
problems.

; . JUTSRUOTPRT i} |
[Total: 3]
8 Magnesium metal reacts with hydrochloric acid as follows.
Mg + 2HCI 2 MgClz + H2
(a) 50cm® of 0.15 mol/dm? of hydrochloric acid is used to react with excess
magnesium.
(i  Calculate the number of moles of hydrochloric acid used.
(1]
(i) Calculate the mass of magnesium chioride formed.
(2}
Sec 4E5N Scierve (Chemistry) P3 Prelim Exam 2016 Hua Yi Secondary School
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(b) The same experiment was conducted and the temperature was measured
before and after the reaction.

tenrperature 30°C . temperature 40°C

fydr acid
ared magnesium
poweder

Figure 8.1
Is the reaction exothermic or endothermic? Explain your answer.

....................................................... T | |
[Total: 4]
9 (a) Diagram 9.1 shows the apparatus used to form ethanol by yeast.
P s 1 s s
|
\\ ™
\ .
sugar and o water containing
yeast .,u_ o |,A.,x - \ Universal indicator
Figure 9.1
(i} Name the reaction investigated in this experiment.
(1
(i)  Explain why it is not advisable to use hot water to increase the rate
of reaction.
1

Sec 4E5NScience (Chemisdry; P3 Prelim Exam 2016 Hua Yi Secondary School

(b)  After some time, the colour of the Universal indicator changes from pale
green to orange.
(i) Explain why the Universal indicator changes colour.

................... [2)
(ii) A compound be formed if the ethanol in the resulting mixture is
exposed to air. Draw the full structural formula of the compound
formed.
1]
(iii) State and explain one other function of the Universal indicator in the
production of ethanol.
............... v 1)
[Total: 6]
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10

Section B (20 marks)
Answer any two guestions only.

10 Zinc sulfate can be formed when acids reacts with insolubie metal carbonates.
(a) (i) Statethe acid and metal carbonate used to prepare zinc sulfate ina

laboratory.
(ii) Write a chemica! equation to represent the reaction in {a){i).

(iii) Describe the steps that are needed to prepare the above salt.

Sec 4ESN Science (Chemistry) P3 Prehim Exam 2016 Hua Yi Secondary School

1

{b) State two other characteristic properties of acids.

[Total:10]

11 (a) Group VIl elements such as chiorine have the ability to behave as an

oxidising agent.
i)y Describe what can be observed when potassium iodide is added to

chlorine.
(i) With a balanced chemical equation for the reaction in {a)(l), explain in
terms of electron transfer, how chlorine act as an oxidising agent.

ceeveeinneeees [3]
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12 13
{b) A student reacted hydrochloric acid with calcium carbonate lumps to form 12 (a) Petoleumis separated into several useful substances in a fractionating
calcium chloride. tower.
(i)  Draw a ‘dot and cross’ diagram to show the arrangement of electrons . . .
] ] ) (i)  Describe the separation process.
in the calcium chloride formed. S he ch ¢ i " p "
i tate the change in viscosi he fractions changes goin wn
(i) Explain why hydrogen chloride has a low melting point but calcium () 8e In°viscosiy of thetr 58S going.down the

fractionating tower.

chloride has a high melting point.

State and explain, using your knowledge on reacting particles, why
using powder calcium carbonate increases the speed of reaction in
this reaction

(iv) State another way to increase the rate of reaction.

Sec 4E5N Science (Chemistry) P3 Prelim Exam 2016 Hua Yi Secondary School Sec 4E5N Science (Chemistry) P3 Prelim Exam 2016 Hua Yi Secondary School
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The Periodic Table of the Elements

(1)

‘pabeinoous si Bulieys-1eo Aum ule|dxa ‘UoNBULIOJUI BA0JE B} WOl

d aq pjnom ‘aunssaud

04 aneaT ¢autbua aed
pue 2INjesadwa) Woo) e PAUNSESW 'SPIXOIP UOGJED JO BWINIOA 12U

‘s2inBy JueoyluBIS € Ul JaMSUE N

£ Ul PAISNGUICO S) BUEIDO §O By 0'1 UBUM PaONpPOl

(n

081 + X009l — 20GT + $#HDZ
‘J8)EM PUB 3PIXO0IP UOGIED WO O) aulbus Je0 B Ul UabAx0

Group
] — LT v v T 0
1 4
H He
hydrogen hekum
1 2
7 9 11 12 14 16 19 20
Li Be B C N o] F Ne
$thium beryllium boron carbon narogen oxygen fluorine neon
3 4 5 6 7 8 9 10
23 24 27 28 31 32 355 40
Na Mg Al Si P S Ci Ar
‘sodium 2 Sheon sur chiorne argon
11 12 13 14 15 16 17 18
39 40 45 48 51 52 55 56 59 59 84 65 70 73 75 79 80 84
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
19 20 21 22 23 24 25 2 27 28 29 30 3 32 33 M 35 36
85 88 89 a1 93 96 - 101 103 106 108 112 115 119 122 128 127 1
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
Tubidum | strontium yirium Ziroonkam riobium | molybdeny | technetiurn | ruthenium | rhodium | paRadium silver cadmium maium tn antimony | ellurum wodine xenon
37 38 40 41 i L 43 44 45 46 47 48 49 50 51 52 53 54
133 137 139 178 181 184 186 190 192 195 197 201 204 207 208 - - -
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Ti Pb 8i Po At Rn
caesivm banum | lanthanum | hafnum | @ntalum | tungstea | renium osmiom Tricum ptrum gold mercury thaliium inad bismuth | polonium | astatne ragon
55 56 57 |72 73 74 75 76 77 78 79 80 ;81 82 83 84 85 86
Fr Ra Ac
francasn radum actinum
87 88 89 ¢t
*58-71 Lanthanoid series
190-103 Actinoid series
140 141 144 - 150 152 187 189 162 165 167 169 173 175
Ce Pr Nd Pm Sm Eu Gd To Dy Ho Er Tm Yb Lu
cerium europim tarbiom hotmiom erbium tafum | yterdium | ket
58 59 60 61 62 63 64 85 66 67 68 69 70 71
Key[ a | a=relatve atomic mass 232 - 238 - a2 = = = - =2 = = -
X X = stomic symbol Th Pa u Np Pu Am Cm Bk cf Es Fm Md No Lr
= thorium h IR Curiom i o formium nobeliumn =
p | PTPoEeEmammoeriey o1 92 lo3  fsa o5 lo6 for  es  le9  |too o1 102 {103

The volume of one mole of any gas is 24 dm® at room temperature and pressure (r.1.p.).

Ine voiume Of One Moie O @ny gas 1S 24 am" at room temperature and pressure (r.Lp.).
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HUA Y| SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2016

SECONDARY 4ESN
Marking Scheme

SCIENCE (CHEMISTRY/Biology})

Paper 1 [20 marks ]

1 ;M '3 4 (5 Tle f7 (8 19 10
B B b D B B A C c
‘_l.i;y 13 |14 15 16 17 18 19 20
A 0 0 o A D C B B B
Paper 3
Section A [45 marks]
] Wﬂ_;,ofm# T
. calcium oxide/ calcium carbonate 3
,_ limestone / calcium carbonate - ol _
” [ A - -
" 2(a) . all the components have different boiling points. KR ]
?7 cadmium 1 -
{c) test the boling point. Pure zinc will boil oogmﬁm:‘:k.k oxom\co - o
“7 d) | Refining crude oil to different fractions 1
| Obtaining ethanol from fermented sugars
Fractional distitlation of liquidfied air
S fOEm_s_:m nitrogen from Haber process _[any 2] L
BN I [4]
e e T

" 3(a) | zinc metal

brass w:o<

(c

Brass is harder as the atoms added have a different size. This
disrupts the orderly arrangement of atoms.

=
2

4(a)(i) | ZnBr2[1]

(ii) | proton number/ atomic number

_ () ()| 19

(i | 21

(i | 18

| {c)(i) | isotpoes

(ii) | They :m<m different number of neutrons.
:3 -

S P N N e B e

8]

5a | A hydrochloric acid

| B Tron (i) carbonate__(oxidation must be stated)

C: silver chloride

D: carbon dioxide

| E:iron (II) chloride _(oxidation must be stated)

F: iron (Il) hydroxide (oxidation must be stated)

b | 2HCI + FeCOs 2 FeClz + COz +H0
FeCl, + 2NaOH - Fe(OH)2+ 2NaCli
HC! + AgNO; > AgCl (s) + HNOs (aq)
COz+ Ca(OH)~> CaCO; + H.0

{71

6a|C,ADB

Metal Name of metal

B * copper/gold/silver/platinum

e iithium, caicium
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_symbols 1m)

(6]

Some metals are unreactive 1

To conserve resource as metal ore is a finite resource / 1
To reduce air , water and land pollution as waste material is generated
from extraction process. Waste material can leach into the soil and

cause fand and water pollution.

Plastics are non-biodegradable and will lead to increase amount of 1
build up waste.

O [3]

No. of moles of HCI = 50/1000 x 0.15 = 0.0075 mol [1] 2
According to the equation, 2 moles of HC! form 1 mole of MgCl,
No of moles of MgCl> produced = 0.0075/2= 0.00375 mol [1]

Mass of MgClz produced = 0.00375 x 95 = 0.3569 1

exothermic. heat is lost to the surroundings as heat energy (no marks
given without explaination)

-

ﬂm::m:@.

.ﬁ:o‘&mmw.”éw_‘am_wma_‘m. S i S
Carbon dioxide is bubbled into the universal indicator and [1] 2
s acidic. 1] L

H 0O !
I,ﬂ,.o,

H O-H

i prevents oxyaen/ air from going into the set-up oxidising ethanol into
ethanoic acid. [1]

pry

Section

I 10¢a)(i)

B [20 imarks |

B L) I

Reactant; zinc carbonate and sulfuric acid (Any appropriate salt and
reactant -

ZnCO: + H2S0s = ZnS04 + CO; + HO

Excess sodium carbonate is added to a volume of sulfuric acid ;
Filter the excess sodium carbonate

Heat filirate to saturation

Cool 1o obtain crystals

Rinse crystals with distiled water and tap dry with filter papers (ECf for
wrong reactant used)

Acids react with metals to form salt, hydrogen gas
Acids react with base to form salt, water.

Colour of KI changes from coiouriess to brown.

(i) | Ck (g) + 2Ki(aq) 92KCl (aq) * Iz (aq)

It causes iodide ion to be oxidised to from iodine by losing electrons.

(b))

(i) | Low amount of energy is required to overcome the intermolecular forces n

HCL. [1]
High amount of energy is required to overcome the strong electronstatic

. forces between Mg2+ and Cl- ions. [1]

(i) | Use powder instead of lumps- increase surface of contact between reacting

particles, increasing number of effective collisions. [2]

(i) | Heat the acid / increase concentration of add

i 12(a){i) | Petrolsum is heated.

The fractions have diferent boiling range due the different molecular size/
mass.
The fraction with the lowest boiling range will_come out at the top while the
fraction with the highest boiling range will come out at the bottom of the

_ | tower.

i (i) | Viscosity increases down the tower.
(b) (i) | no. of moles of octane in 1kg= 1000/ 114 = 8.722 mol
no. of moles of CO; =8.722/2 x16 =69.776 mol
Volume of CO2 produced = 69.776 x 24 = 1674 dm®
(i) | lower emission of carbon dioxide,

which causes global warming

SYURNRPP "
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BTG 111Uy e ———— ) Class: Sec 4A 1 The tabie below shows some information regarding two substances G and H.
substance | melting point/ °C | boiling point/ °C | solubility in water

Queenstown Secondary School B T =5 e
H 10 1 190 | soluble

A mixture of both substances at room temperature needs to be separated o obtain

pure samples of G and H. Which of the following procedures is the most

appropriate?

A filtration only
B distillation only
Secondary Four Express C filtration followed by crystallisation
Preliminary Examination 2015 D add water to mixture followed by filtration
Science (Chemistry / Biology)
5078/01 2 Anunknown solution J forms a white precipitate with aqueous sodium hydroxide. The
precipitate dissolves upon adding excess aqueous sodium hydroxide to form a
”uwmwwwﬁmBUm_‘ Hh5 W_hq__wmo: ”mwnw - 0300 hrs colourless solution. Solution J is also known to contain chloride ions.

Which could be a possible cation present in J?

Class: Sec 4A
Setter: Mrs Chen Jingyi & Mr Kennard Seah
A ammoniumion B calcium ion C lead(ll) ion D zincion

READ THESE INSTRUCTIONS FIRST
Write in soft pencil. 3 Which of the following diagrams shows H>O being cooled from 80°C to -1°C?
Write your name, class and index number on the Answer Sheet in the spaces provided

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

There are forty questions on this paper. Answer all questions. For each question there are
four possible answers A, B, C and D.
Choose the one you consider correct and record your choice in soft pencil on the separate

Answer Sheet.

Read the instructions on the Answer Sheet very carefully.

B D
Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet. ™) Q
v ©
A copy of the Data Sheet is printed on page 17. —| o o —
A copy of the Periodic Table is printed on page 18. o 4] o o
o 9]

The use of an approved scientific calculator is expected, where appropri ate.

bestfreepapers.com
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4  Two atoms, muw\_s and mmmw have the same 9 When solid ammonium nitrate is dissolved in water to form a solution, the
2

temperature of the solution decreased.

| number of protons.

Il number of neutrons, Which of the following statements correctly explains this?

IIl.  number of electrons |. Reactants gained heat energy from surroundin gs.

V. relative atomic mass Ii.  The surroundings gained heat from the reactants.

I More energy is absorbed to break bonds than released to form bonds.

A lonly B |and il only C liand !l only D i and IV only
A {only B Il only C land illonly D iland ill only

5  Which of the following substance has a low boiling point?
10 In Experiment 1, 3.00 g of copper(ll) oxide is reacted with 0.800 mol/dm? of excess

A Fe B HCN C KF D PbO nitric acid. The change in mass of copper(l1) oxide was plotted against time.

in Experiment 2, the reaction was repeated using 1.00 mol/dm?® of excess nitric acid.

6 What is the total number of electrons used in bonding in the molecule below?
0=C=0 In the graph below, which of the curves correctly represent Experiments 1 and 27?

Mass of copper(ll) oxide / g

A 4 B 8 c 12 D 16
A
- : w
7  What is the percentage composition of carbon in C2Hs(NH)COOH?
X
A 15.7% B 27.0% C 359% D 40.4%
z \JY
» Time / min
8 70 cm® of ammonia gas is reacted with 20 cm® of hydrogen chloride gas as shown in
the equation below experiment 1 experiment 2
NH; (g) + HC/ (g) — NH.C/ (s) A curve W curve X
B curve X curve W
What is the total volume of unreacted gas at the end of the reaction? c curve Y curve 2
A Ocm’ B 50cm? C 70cm® D 120cm?® D curve Z curve Y
Queenstown Secondary School 3 [Turn over Queenstown Seco ndary School 4 [Turn over
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11 Which of the following statements correctly describes the redox reaction below? 15 The table below records whether reactions between some metals and their

2K + 2H20 — 2KOH + H2 compounds took place.

A K was oxidised because it gained electrons. metal chioride of 8 “chioride of T [

B K was oxidised because it gained hydrogen. S - no reaction reaction occurred
C H,0 was reduced because it lost electrons. T reaction occurred - reaction occurred
D H:0 was reduced because it lost oxygen. U e aeton " o reaction i e ]

It was later discovered that metal S is actually iron. What could T and U be?
12 Sulfuric acid reacted with an unknown solid Q to form a gas which turns damp blue o T U
litmus red. ‘AT T Zine | sodium i
B copper silver

Which is a possible identity for Q? c magnesium silver

A ammonium nitrate C sodium carbonate D copper zinc

B magnesium D zinc oxide

16 Which of the following metals cannot be extracted by heating with coke?

13 A student managed to prepare a pure sample of a salt without the need to do any

form of heating. Which was the salt he prepared? A copper B lead C magnesium D zinc
A copper(il) chloride C potassium sulfate
B lead(ll) sulfate D zinc nitrate 17 120 cm?of air is passed over heated copper metal until no further changess.
What is the approximate volume of air left after the reaction?
14 Rubidium is an element found in Group | of the Periodic table. A Ocm? B 24cm? C 78cm? D 95cm?
Which statement about rubidium is likely to be correct?
It reacts with oxygen in the air to form an acidic oxide. 18  Which conditions are required for con verting CacHe: to ethene and hydrogen?

It reacts with acid to form a solution which turns damp red litmus blue.
It reacts with alkali to form a solution which turns damp blue litmus red. A Aluminium oxide, high temperature and high pressure.
B Heating with acidified potassium manganate(Vll).

o oo P

It reacts with water to form a solution which turns damp red litmus blue.
C Nickel catalyst and temperature of 200°C.

D Yeast under anaerobic conditions at 37°C.

bestfreepapers.com
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19 Which statement about the molecule shown below is true?

T
H-G—¢ lolﬁ_ulo-oi
H H

I—0O—xI

It can undergo oxidation with potassium manganate(VIl).
It can undergo co mbustion with oxygen gas.

It will decolourise agqueous bromine.

oo o >»

It has a pH above 7

20 Which of the following molecule is able to undergo addition polymerisation to form a

polymer?

A Cc
11 1]

Ilﬁ_u|ﬂ_u|1 I.L_ulono
H H H
B D
T T

I|n_u|oi|lo_ Iln_inIO[I
H H H

Queenstown Secondary Schoo! 7 [Turn over

21

What are structures X, Y and Z?

The figure below shows a portion of an animal cell.

X, Y and Z are structures found in the cell.

X Y 4
. . rough endoplasmic
mitochondrion ) vacuole
reticulum
chloroplast golgi apparatus nucleus
) . smooth endoplasmic
mitochondrion ] nucleus
reticulum
rough endoplasmic smooth endoplasmic
) ) chloroplast
reticulum reticulum
Queenstown Seco ndary School 8 [Turn over
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22 A student conducted an experiment using potato strips of equal volume. He placed the
potato tubers intc a petri dish filled with varying concentrations of sucrose solutions
(0.0M to 0.5M). The graph below shows the % c hange in length of the potato strips,

measured and re corded after 30 minutes.

<
I

Friceniane -

Which concentration of sucrose solution has the same water potential as the cell sap of

the potato cells?
A 0.0 M sucrose solution C 0.3 M sucrose solution

B 0.1 M sucrose solution D 0.5 M sucrose solution

23 Which of the following is not common to carbohydrates, proteins and fats?

They are needed to form new cell components.

They are made up of repeating units of one type of molecule.

They can be broken down to yield energy for cellular activ

o O o >

They contain carbon, hydrogen and oxy gen.

Queenstown Secondary School 9 {Turn over
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24 Which of the following graphs illustrates the effect of temperature on a reaction

catalysed by amylase?

A

25 Bioluminescence is the production and emission of light by a living organism, like
firefies. Luciferase is a type of enzyme that is involved in bioluminescence. Luciferase
catalyses the reaction between oxygen and a sub stance called luciferin. The reaction

can be represented in the simple equation:
luciferin — G, — light

According to the Lock and Key hypothesis, what does the lock and key represent in

this reaction?

bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!

lock key
A luciferin a.
B luciferase o,
c luciferin luciferase
D luciferase light
Queenstown Secondary Schoo! 10 [Turn over



26 \Which of the following statements is true?

The epiglottis is a flap-like tissue that is found befow the larynx.
Circular mus cles contract to widen the lumen of the gut during peri stalsis.

Fats cannot be emuisified if a person does not have a gall bladder.

oo m >

The larynx connects the buccal cavity to the oesophagus and the trachea.

27 A certain disease in cows causes their small intestines to become completely smooth.

Which of the following is a tikely consequence of this disease?

A constipation C reduced protein

B reduced carbohydrate digestion D malnutrition

28 The photomicrograph below shows the cross-section through a leaf.

Which of the labelled structures convert light energy into chemical energy ?
A tand2 B 1and3 C 2and3 D 2and 4

Queenstown Seco ndary School 11 [Turn over

29 Some insects feed on plant sap using long needle-like mouthparts to obtain sugars.
The diagram below shows an insect feeding from the leaf of a green plant.

VASCULAR
BUNDLE
SURFACE
OF LEAF

Which part of the plant is the insect feeding from?
A sieve tube C companion celis

B xylem vessel D sieve plates

30 An athlete ran 2.4 km at sea level one day and at an area with a high altitude on a
different day. He found that he had trouble breathing and felt tired more quickly when
running at a high altitude. Which of the statements best explains why this happened?

A The atmospheric pressure at a high aititude is higher and so air enters the
lungs more slowly.

B There is a lower concentration of oxygen in the air at higher altitudes.

C The concentration of carbon dioxide is higher at higher altitudes.

D The athlete has less haemoglobin in his red blood cells at higher altitudes.

Queenstown Secondary School 12 [Turn over
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31  The graph below shows the pressure changes in the left side of the heart during a

single heartbeat. At which point does the bicuspid valve open?

16
14 -
12
10

Pressure {kPa)
@

Time (s)

32 The diagram below shows the human lung.

Which of the following correctly identifies structures P, Q, R and 87

S

BYTRNBER

LN

Prassure i Lelt Atrium

~==  Presiure Lot Ventsicle

3 N P Q R S
! . intercostal
A diaphragm trachea bronchus
| muscles
W . intercostal
B bronchus trachea diaphragm
| muscles
|
i W intercostal )
[ol bronchus diaphragm trachea
i muscles
intercostal .
D trachea diaphragm diaphragm
, muscles
L ;
Queenstown Seco ndary School 13 [Turn over
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33  The diagram below shows part of a man's nervous system, with a reflex arc included. A

nerve block is applied at point X on the reflex arc, so that nerve impulses cannot pass

through point X.

bee

A bee stings the finger, as seen in the diagram. What are the effects of this sting?

arm muscle

" pain felt by the man

arm movement

yes

no

yes

o O o >

no

no
no
yes

yes

What changes take place in the eye when a person looks down to read a book after

looking at a distant object?

34 Thediagram below shows a part of the human eye

z

74

ciliary muscle

lens

[ ciliary muscle

lens

1

>

contracts
B! contracts
c relaxes

D relaxes

becomes thicker
becomes thinner
becomes thicker

becomes thinner

Queenstown Secondary School
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35 The diagram below shows the flower of a certain plant species.

36

37

Queenstown Secondary School 15 [Turn over

A insect pollination and self-p

B insect pollination and cross-pollination
O<<5auo__,_zmco:m:amm:.uo___:m:o:
O

wind pollination and cross-pollination

A woman's menstrual period started on 23' March. Assuming the woman has the
average menstrual cycle length, in which week was an egg likely to have been

released from the ovary?

{ T ‘ March

Week |... .- . .
* Sun Mon ,a Tue Wed Thu Fri Sat
ﬁ A | o M 1 2 3 4
8T s T e |7 8 9 10 11
7\\\0 . 12 13 | 14 15 16 17 18
S R TN 7] 21 22 23 24 25
71 26 27 28 29 30 31 ]

fu - [ A — - — i 2

Disease A in cows is caused by a recessive allele. What is the probability that a
diseased offspring is produced when a test cross is carried out on a heterozygous

female cow?

A 25% B 33% C 50% D 75%

38 The diagram below shows the inheritance pattern of a certain disease X across three

generations of a family.

1

! 2

M Affected male [ ] Unaffected male
@ Affected female (O Unaffected female

What conclusion about the disease can be drawn from the diagram?

A

c O

it is caused by a dominant allete.

It is caused by a recessive allele.

It can only be inheri ted from an affected grandparent.
It can only be inherited from two unaffected parents.

39 A particular segment of a DNA strand has the sequence AATTCGCAT.

What would be the sequ ence of nucleotides on the product of replication?

A
B

C GGCCTAGC
D UUAAGCGUA

TTAAGCGTA
TTCCGAGTC

40 What causes the decrease in oxygen concentration in a lake polluted by sewage?

oo o>

A decrease in dissolved nitrate concentration.
A decrease in the number of producers.
An increase in the number of consumers.

An increase in the number of decomposers.

Queenstown Secondary School 16 [Turn over
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Name: index No. Class:

Queenstown Secondary School

Secondary Four Express / Five Normal (Academic)
Preliminary Examination 2015
Science (Chemistry)
5076/03 & 5078/03

01 September 2015 Time : 1130 - 1245 hrs
Tuesday Duration : 1 hr 15 min

Setter: Ms Amanda Liu
READ THESE INSTRUCTIONS FIRST

Do not use staples, paper clips. highlighters, glue or correction fluid.
Write your name, class and index number on the Answer Sheet in the spaces provided uniess

this has been done for you.

There are two sections in this paper.
Section A consists of 45 marks. You need to answer all questions.
Section B consists of 20 marks. You are given three questions, and you need to answer any

two of them.

Examiner's Use

Read the instructions on the Answer Sheet very carefully.

Section A /145
Each correct answer will score one mark. Amark will not be
deducted for a wrang answer. Section B 120
Any rough working should be done in this booklet.
A copy of the Data Sheet is printed on page 12. TOTAL 165
A copy of the Periodic Table is printed on page 13.

This paper consists of 13 printed pages.

Section A
Answer all the questions.

Write your answers in the spaces provided on the question paper.

Table 1.1gives some information on the component gases of clean air in the

atmosphere.
Table 1.1
gas melting point / °C boiling point / °C

argon -189 -186

xﬁm;oz Q_nxam o mcc_:smw at-78°¢c
nitrogen -210 -196

oxygen -218 -183

other noble gases B

water vapour 0 100

Separating air into its component gases is an important process in the industries.

Air is firstcooted to liquid at -200°C before it is gradually warmed up and separated into

its component gases, as illustrated in Fig. 1.2.

(a)

(b)

stage 1

carbon dioxide and
water removed

stage 2

heater

Fig. 1.2

» nitrogen

» argon

> oxygen

Describe the arrangement and movement of the particles in liquid air.

Explain why carbon dioxide and water can be removed when air is compressed

and cooled to -200 °C in stage 1.

Queenstown Secondary School
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(c) Name the method used to separate the components of liquid air in stage 2,

....................................................................................................... (11
(d)  Which component will be coflected first in stage 2? Explain your answer.
........................................................................................................... [1]
(e) Arrange the gases collected in stage 2 in ascending order of volume that they are
present in liquid air.
1
()  The presence of air pollutants can cause adverse effects to health and the
environment.
Name orne gas that is an air pollutant and state its source.
pollutant ........
SOUREE 1. s s sy o s s 5 557 00 SRS ARTAY (PE RSO REnss, STRRDRARS S0E e L s 40
(2]
Choose from the following elements to answer the questions below.
sodium lead carbon
nitrogen hydrogen magnesium
copper sulfur zinc
Each element can be used once, more than once or not at all.
(a) Which element(s) forms an acidic oxide?
(1
(b) Which element exists as an atom with 6 valence electrons?
{1
(c) Which element forms a neutral oxide that exists in liquid state at room
temperature?
S S SO P PSPPI (1]
(d)  Which element(s) forms an oxide that reacts with both dilute hydrochloric acid and
aqueous sodium hydroxide?
........................................................................... [1]

Queenstown Secondary School 3 [Turn over

(e) Which element forms an anion with an electronic configuration of 2.8?

............................................................................................................ M
(f)  Which two metals are found in the alloy brass?
............................................................................................................ 1]
An experiment was carried out to measure the rate of reaction between excess
powdered calcium carbonate and dilute acids.
(a) In Experiment 1, 25.0 cm® of 1.5 mol/dm® hydrochloric acid was used.
(i) Complete the equation for the reaction by filling in the missing state symbols.
2HCI( )+CaCO;( )=>CaCh( )+HO( )Y+CO( ) 1
(ii)  Calculate the total volume of carbon dioxide that is made from this reaction
atroom temperature and pressure (r.t.p.).
(3]
(b) A further experiment using hydrochioric acid, Experiment 2, was carried out.
The results of Experiments 1 and 2 are shown on the graph.
experiment 1
volume
ol gas expeariment 2
time
Queenstown Secondary School 4 [Turn over
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Suggest the concentration and volume of acid used for Experiment 2. 4 This question is about halogens.
concentration ............................... mol/dm? {a) The table shows data about the melting and boiling points of three halogens,
VOIUME ..o G 2] chlorine, iodine and bromine. Complete the table by filling the name of each
(c) Experiment 3 was carried out using 25.0 cm® of 1.5 mol/dm? suifuric acid. halogen.
The initial rate of reaction for Experiment 3 was faster than for the other name of halogen melting point / °C boiling point / °C
experiments but the reaction stopped suddenly after only a small amount of gas 7.2 58.8
had been ©_<m: off. I ) 113.8 ‘ xJM@MWI ]
(i) Name the salt formed in EXperiment 3. ..........c..ccccooornioicnononen. ) T T T 1009 7S S I )
ii) Explain why the reaction stops suddenly. . : :
(i) R y P o {b) Sea water contains potassium chioride.
..... e
f (i) Chiorine can be produced from sea water by displacement.
Name one suitable reagent that can be reacted with dilute sulfuric acid to ) .
Name an element that can displace chlorine.
repare the above salt in (c)(i).
Rep (el Give a reason for you choice.
1
0] AL 1L S RTOTR
(d) For all three experiments, Nicholas used the measuring cylinder to measure the
FRASOM ottt ettt e et e e e e [2]

volume of add used
(i) Describe a simple test, other than displacement, that can be used to show

He used an unknown apparatus to measure the volume of gas.
that sea water contains chloride ions.

Identify what the unknown apparatus was and state how he could improve on the

accuracy of the measurement of the volume of acid.

result ..

(2]

Queenstown Secondary School 5 [Turn over Queenstown Secondary School 6 [Turn over
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Zinc can be extracted from its ore, sphalerite — a zinc sulfide concentrate, ZnS, in the

blast furnace through a method similar to the extraction of iron.

(a) The hot air in the blast furnace reacts with sphalerite to form zinc oxide and sulfur
dioxide. When other raw materials are added, the zinc oxide is then reduced to
form zinc. These reactions are represented by the equations below.

Reaction 1. ZnS + 20, 2Zn0O + 802
Reaction 2: 2ZnO + C - 2Zn + CO2
(i) State the oxidising and reducing agents in both reactions 1 and 2.
Reaction 1
oxidising agent .......... reducing agent ............ccoeieienn

Reaction 2

oxidising agent ..................o reducing agent ..........c.coccoin

(ii) Describe a test for sulfur dioxide.

test .

FESUN .. s oo conins x-St mmsss s s sosssmmns e s od dh 65 FER 06

(iti) Suggest a method to remove sulfur dioxide.

(1

[

(b) It was found that solid zinc oxide had to be melted before it was able to conduct
electricity. Explain the difference in electrical conductivity between solid and

molten zinc oxide.

Queenstown Secondary School 7
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(c) When an excess of powdered zinc is added to agueous copper(ll) sulfate, a
reaction occurs.
Zn (s) + CuSOq4 (aq) — ZnS0Os (aq) + Cu (s)
(i) State and explain your observations.
...................................................................................................... [3]
(ii) Complete the table to show the oxidation states of zinc and copper.
element oxidation state in reactants oxidation state in products
zinc
copper {2]
(iii) Using the information in {c)(ii), explain why this is a redox reaction.
...................................................................................................... [2)
Queenstown Secondary School 8 {Turn over
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6

Section B
Answer any two questions.

Write your answers on the writing paper provided.
Read the following article and answer the following questions.

February 18, 2008
Sugar Refinery Had Prior Explosion

By THE ASSOCIATED PRESS

SAVANNAH, Ga. (AP) — Dust that collected in a piece of safety equipment caused a small
explosion at a sugar refinery weeks before the deadly blast that killed nine workers, a federal

investigator said on Sunday.

Nb one was injured in the earlier explosion. A spokesman for Imperial Sugar, Steve Behm,
said it happened about three weeks ago and caused minimal damage that was quickly

repaired

The refinery was equipped with fans and ducts designed to prevent dust explosions by
sucking particles out of the ptant and transferring them to dust coilectors on the roof, Mr. Selk

said.

it was inside one of those rooftop dust collectors where the minor explosion occurred weeks
before the February 7 blast, which was caused by clouds of tiny sugar dust particles that,

when airborne in confined spaces, can ignite like gunpowder.

Source extracted from:
http-www.nytimes.com/2008/02/18/us/18sugar. htmi?fta=y&pagewanted=print

(a) Explain why tiny sugar dust particles burn more easily than lumps of sugar
crystals. 2]
(b) Sugar, CeH120s, burns in excess air to form a colourless gas and water, which
happened when the explosion occurred.
(i) s this reaction endothermic or exothermic? Explain your answer. {2]
(ii) Describe a test that can be used to confirm the identity of the colourless
gas. [2]
Write a balanced chemical equation for the reaction in (b). 1]

Queenstown Secondary School 9 {Turn over

(a)

(b)

(c)

Fig. 8.1 shows the arrangement of electrons in a compound of hydrogen, H, element Y and
element 2. Only outer shell electrons are shown.

This molecule is found in vinegar.

(a)

Queenstown Secondary School
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(iv) Sugar is an important condiment used in daily life. In the chemical industry,
it can be made into ethanol by process X.
State what process X is and describe how this is carried out in the industry.

Include a chemical equation for process X. [3]
Give the general formula of both the alkane and alkene homologous series.
Explain why the relative molecular mass increases by 14 on moving up from one
member of a homologous series to the next higher member. [2]
() Construct a table to show the following information about propane and

propene.

« Draw the structural formulae of propane and propene.

« State one similarity and one difference between the structures of

propane and propene. [4}

(i)} Name a substance that can be used to distinguish between propane and

propene. In each case, describe what you would see. [2]
Propene can be polymerised.
(i) Name the polymer formed. 1]
(i) This polymer is non-biodegradabie and needs to be disposed of by other

means. Explain why this polymer should not be disposed of by burning. 1)

Fig. 8.1

(i) The molecule in Fig. 8.1 is a compound.

Explain, with reference to the diagram, what a compound is. 1

bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!

(ii) Explain, using ideas about structure, why the molecule in Fig 8.1 is a liquid
at room temperature and pressure. 2]
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(iii) Elements Y and Z have atomic numbers between 2 and 11.
Name etements Y and Z.

{iv) Using the correct atomic symbols for elements Y and Z, draw the full
structural formula of the molecule.

(v) Hence, calculate the percentage by mass of hydrogen in the molecule.

(b) Rust, iron(lll) oxide, is formed when steel is exposed to water and oxygen.

The molecule in Fig. 8.1 can help to remove rust.

(i)  What type of reaction occurs when the molecule in Fig. 8.1 reacts with
iron(Ill) oxide, rust?

(i)  Explain, in terms of particles, how warm vinegar can remove rust more
readily.

(iii) Steel is often protected from rusting by coating with zinc. it can be done by
dipping steel in molten zinc.
Explain why steel can be protected by coating with zinc.

Queenstown Secondary School 11 [Turn over

Ml

iyl
)

1

[2]

(1

Colours Q Some Common Metal Hydroxides

Calcium hydroxide White
Copper(ll) hydroxide Light blue
Iron(H) hydroxide Green
tron(lll) hydroxide Red-brown

Lead(ll) hydroxide White
Zinc hydroxide White

Queenstown Secondary School
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The Periodic Table of the Elements
Group

Fi % B
L Be
et DK
Y
Nt Cu
Taleet LA
i 25
sl 1B
Po Ag
SALEDT g
4 EH
133 137 138 178 181 184 186 180 182 %5 167 ¢ 04 07 206 - - -
Cs Ba ta Hi Ta w Re Os ir Pt Au Hg 11 2b Bt Po At Rn
Campton: Do | wnthesum | fatsor | tanaer | otngeter [T 1 Suraun AN AT o g sl g wyrn | actonees | sslane Fasen
35 56 87 -l 73 74 s 78 77 78 e BG 1 32 83 84 85 86
Fr Ra Ac
ancem ragiun alhrwgr
87 88 84 t
*58.71 Lanthanod series
180-103 Actinoid senes
120 141 144 - [ET) 182 157 EET) 162 %8 167 64 173 175
Ce Pr Nd Pm Sm Eu Gd b Dy Ho Er Tm Yb tu
(22 ¥ < st | srtiesa | gacekeior | wtmar Btpiorowon] hofmae Arteur M | ety | kgetiom
58 59 60 61 52 €3 6 b5 665 57 68 69 70 7t
a4 T relatve atomic mass 232 - 238 - - - sas — - - s - - -
X = alome symuot Tn Pa U Np Pu Am Cm Bk Ct Es Fm Ma No Lr
= protoe (alomic) nusnber Wonum  peotactrmant wanesrs [ oepteaT | ohaonsem | amenolet | conun teredno Fakiormie L anshunie | termae atebuT
90 91 a2 83 ad us 96 Q@7 98 au 100 101 102 103

The volume of one mole of any gas 15 24 ¢m’ at room temperature and pressure (r1.p)
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Name: Index No. Class:

Queenstown Secondary School

Secondary Four Express / Five Normal (Academic)
Preliminary Examination 2015
Science (Chemistry)
5076/03 & 5078/03

01 September 2015 Time : 1130 - 1245 hrs
Tuesday Duration : 1 hr 15 min

Setter: Ms Amanda Liu
READ THESE INSTRUCTIONS FIRST

Do not use staples, paper clips, highlighters, glue or correction fluid.
Write your name, class and index number on the Answer Sheet in the spaces provided unless

this has been done for you.

There are two sections in this paper.
Section A consists of 45 marks. You need to answer ali questions.
Section B consists of 20 marks. You are given three questions, and you need to answer any

two of them.

Section A
Answer all the questions.

Write your answers in the spaces provided on the question paper.

Table 1.1 gives some information on the component gases of clean a in'the

atmosphere.
Table 1.1

— gas T - melingpoint/°C | boiling point/*C__
agn [ 189 L e
carbon dioxide sublimes at-78 °C
nitogen | 210 . 196
oxygen -218 -183
other noble gases | e
water vapour 0 | 100

Separating air into its component gases is an important process in the industries.
Air is first cooled to liquid at -200°C before it is gradually warmed up and separated into

its component gases, as illustrated in Fig. 1.2.

stage1 stage 2
i » nitrogen
air )
» b L. argon
~ _,m..‘m.oo__:u,, -« liquid air at _ b * oxygen
%o ol ~200°C |
Lo
ny heater
carbon dioxide and
water removed
Fig. 1.2
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(a) | Describe the arrangement and movement of the particles in liquid air.

Particles are closely packed but not orderly arranged.

Patticies move freely / slide past each other (throughout the liquid).

il
g

Examiner’s Use
Read the instructions on the Answer Sheet very carefully.

Section A /45
Each correct answer will score one mark. A mark will not be
deducted for a wrong answer. Section B /20
Any rough working should be done in this booklet.
A copy of the Data Sheet is printed on page 12. TOTAL /65
A copy of the Periodic Table is printed on page 13.

This paper consists of 13 printed pages.

(b) | Explain why carbon dioxide and water can be removed when air is compressed
and cooled to -200 °C in stage 1.

At -200°C, carbon dioxide and water will be removed as solid.

i
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(c)} | Name the method used to separate the components of liquid air in stage 2.

{d) | Which element(s) forms an oxide that reacts with both dilute hydrochloric acid and

aqueous sodium hydroxide?

Lead / zing (11
(e} | Which element forms an anion with an electronic configuration of 2.8?
Nitrogen / carbon (1
{f) | Which two metals are found in the alloy brass? )
Copper and zing [1}
An experiment was carried out to measure the rate of reaction between excess
powdered caicium carbonate and dilute acids.
(a) | In Experiment 1, 25.0 cm’ of 1.5 molidm® hydrochloric acid was used.
(i) | Complete the equation for the reaction by filling in the missing state symbols.
2HC/(ag) + CaCOs (s ) > CaCl (ag) + H0 (1) + CO2(g) [1}
(ii) | Calculate the total volume of carbon dioxide that is made from this reaction
at room temperature and pressure (r.t.p.).
No. of mol. of HCI = 1.5 x 25/1000 = 0.0375 mo! [1}
No. of mol. of CO; = 0.0375/2 =0.01875 mol [1]
Volume of CO» = 0.01875 x 24dm” = [1]

Fractional distillation 1
{d) | Which component will be collected first in stage 2? Explain your answer.
Nitrogen. as it has the lgwes! boiling point. [1]
(e) | Arrange the gases collected in stage 2 in ascending order of volume that they are
W present in liquid air.
Argon. gxygen, nitrogen (1
IR} .W#rm presence of air pollutants can cause adverse effects to health and the
| environment.
Name one gas thatis an air poilutant and state its source.
| Choose any one: [2
[ poliutant " |'source’
Carbon monoxide | Incomplete combustion of fuel in cars.
dioxide | Combuslion of fossil fuel in power stations.
W | mbuslion of fuel in cars at high temperature.
5 [ Chooss fom the *o__oé_gm,m_m:_m:a to answer the questions below.
sodium lead carbon
nitrogen hydrogen magnesium
copper sulfur zinc
Each element can be used once, more than once or not at all.
(a) " Which m_m3mJ~Amv forms an acidic oxide?
mitragen, sutfur (any 2 correct answers) [1]
(b} . Which element exists as an atom with 6 valence electrons? -
s (1]
; (c) . Which element forms a neutral oxide that exists in liquid state at room
: temperature?
|
| {1

Queenstown Secondary School 3
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(b) | A further experiment using hydrochloric acid, Experiment 2, was carried out.

The results of Experiments 1 and 2 are shown on the graph.

experiment 1
Q’ﬁm experiment 2
; time
1
Queenstown Secondary School 4 [Turn over
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Queenstown Secondary School 5

‘ M Suggest the concentration and volume of acid used for Experiment 2.

" concentration [).75 mol/dm®

0
(1

|
,
# Experiment 3 was carried out using 25.0 cm® of 1.5 molidm?® sulfuric acid.

i | rate of reaction for Experiment 3 was faster than for the other
|
A experiments but the reaction stopped suddenly after only a small amount of gas

" had been given off

(i) 4 Name the salt formed in Experiment 3. Calcium sulfate

(1]

ywhy the reaction stops suddenly.

Expl

it coats around calcium carbonate,

As catcum sulfate is

preventing it from further reaction.

(i) Name one suitable reagent that can be reacted with dilute sulfuric acid to

prepare the above salt in (c)(i).

Iciur chloride / Calcium nitrate

i
' For all three experiments, Nicholas used the measuring cylinder to measure the

|
volume of acid used.

”f He used an unknown apparatus to measure the volume of gas.

ﬁ

Identify what the unknown apparatus was and state how he could improve on the

accuracy of the measurement of the volume of acid.

'
P
|

(1]

(M

[
1
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This question is about halogens.
(a) | Thetable shows data about the melting and boiling points of three halogens,
chiarine, iodine and bromine. Complete the table by filling the name of each
halogen.
name of halogen melting point/ °C boiling point / °C
-7.2 58.8
113.8 184.5
- ::\np._wm‘:lwm.; R A 1o X T 347 1
(b) | Sea water contains potassium chloride. N
(i) T Chiorine can be produced from sea water by dispiacement.
ﬂ Name an element that can displace chlorine.
Give a reason for you choice.
name Fluorine [1]
M
sea water.
T(i1) | Describe a simple test, other than dispiacement, that can be used to show
that sea water contains chloride ions.
test To 2cm’ of a sample of sea water, add an equal volume of dilute nitric 1]
acid, followed by an equal volume of aqueous silver nitrate.
result White precipitate is observed. [1]
Queenstown Secondary School 6 {Turn over
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Zinc can be extracted from its ore, sphalerite — a zinc sulfide concentrate, ZnS, in the

blast furnace through a method similar to the extraction of iron.

(a) | The hot air in the blast furnace reacts with sphalerite to form zinc oxide and sulfur
dioxide. When other raw materials are added, the zinc oxide is then reduced to
form zinc. These reactions are represented by the equations below.

Reaction 1: ZnS + 20; > 2Zn0 + SO;

Reaction 2: 2ZnO + C 2 2Zn + CO;

()

When an excess of powdered zinc is added to aqueous copper(ll) sulfate, a
reaction occurs.

| Zn (s) + CuSOs (aq) — ZnSO, (aq) + Cu (s)

H (i) | State and explain your observations.

The blue solution turns colourless, and a red-brown solid is formed.

Zinc. being more reactive, displaces copper from copper(ll) sulfate.

(2
(1

P State the oxidising and reducing agents in both reactions 1 and 2.

| Reaction 1

oxidising agent Q- / oxygen reducing agent ZnS / zinc suifide
Reaction 2

oxidising agent ZnQ / zinc oxide reducing agent C /carban

(1]

1

i (it} | Complete the table to show the oxidation states of zinc and copper.

element oxidation state in reactants oxidation state in products

zinc 0 +2

copper +2 0

U
4

(ii) | Describe a test for sulfur dioxide.

test Place a piece of filter paper soaked with acidified agueous potassium

manganate(Vil) and insert into the mouth of the test tube.

resuft Gas evolved turns purple acidified agueous potassium manganate(Vil)

colgurless.

(1

[

(iii) | Using the information in (c)}(ii), explain why this is a redox reaction.
Zing is oxidised, as the oxidation state of zinc increases from Q_in Zn to +2.in

ZnSQ..

Capper(ll) sulfate is reduced. as the oxidation state of copper decreases

from +2 in CuSQ4 to 0 in Cu.

(1

(M

(iii) | Suggest a method to remove sulfur dioxide.

(1]

(b} | Itwas found that solid zinc oxide had to be melted before it was able to conduct
electricity. Explain the difference in electrical conductivity between solid and

molten zinc oxide.

In the solid state, the fons in zinc oxide are held rigidly in fixed positions. The

absence of mobile ions prevenis the electric current from being carried.

Uiy the miolten state the presence of mobile fons allows the electric current to be

|
i
V carried

(1
[
(1

Queenstown Secondary School 7 [Turn over
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Section B
Answer any two questions.

Write your answers on the writing paper provided.

(i) | Describe a test that can be used to confirm the identity of the colouriess

gas.
Deliver the colourless gas into limewater

If a white precipitate is formed, carbon dioxide s present.

M
(1

5 TRead the following article and answer the following questions.

February 18, 2008
Sugar Refinery Had Prior Explosion

By THE ASSOCIATED PRESS

SAVANNAH, Ga. (AP) — Dust that collected in a piece of safety equipment caused a small
explosion at a sugar refinery weeks before the deadly blast that killed nine workers, a federal

investigator said on Sunday.

No one was injured in the earlier explosion. A spokesman for Imperial Sugar, Steve Behm,
said it happened about three weeks ago and caused minimal damage that was quickly

repaired.

The refinery was equipped with fans and ducts designed to prevent dust explosions by
sucking particles out of the plant and transferring them to dust collectors on the roof, Mr. Selk

said.

It was inside one of those rooftop dust collectors where the minor explosion occurred weeks
before the February 7 blast, which was caused by clouds of tiny sugar dust particles that,

when airborne in confined spaces, can ignite like gunpowder.

Source extracted from:
http/fwww.nytimes.com/2008/02/18/us/18sugar. htmi?fta=y&pa ewanted=print

(iii} | Write a balanced chemical equation for the reaction in (b).
CsHzQc + 60, 2 6CO- + 6H.0

|

Sugar is an important condiment used in daily life. In the chemical industry,

E

it can be made into ethanol by process X.

State what process X is and describe how this is carried out in the industry.
Include a chemical equation for process X.

Fermentation

The process is carried out using yeas! as catalyst, a temperature of 37°C.

CeHiz06 » 2CH50H + 2CO;

(1
gl

1

(a) | Explain why tiny sugar dust particles burn more easily than lumps of sugar

crystals.
Tiny sugar dust particles have a larger surface area of contact between reactant 1]

es. leading to more effective collisions, resulting in a faster rate of reaction. | {1]

(b) | Sugar, CsH120s, burns in excess air to form a colourless gas and water, which

happened when the explosion occurred.

(N * Is this reaction endothermic or exothermic? Explain your answer.

(2]

Queenstown Secondary Schoo! o] {Turn over

7 i (a)

(b)

Give the general formula of both the alkane and alkene homologous series.
Explain why the relative molecular mass increases by 14 on moving up from one
member of 8 homologous series to the next higher member.

Alkane: CpHy. o alkene: CoH:y

member. Hence, the relative molecular mass increases by 12+1x2 = 14.

(i) T Construct a tabie to show the following information about propane and
propene.

« Draw the structural formulae of propane and propene.

« State one similarity and one difference between the structures of

propane and propene.

propane ropene

p
H H H H H H
I Ll
H-C-C-C-H H-C=C-C-H

b !
H H H H

structural
formulae

similarity Choose any one:
» Both propane and propene are hydrocarbons / contains

carbon and hydrogen atoms only.

« Both propane and propene consists of 3 carbon atoms.

M
(1

(2]

0
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. difference Choose any one: Choose any one: M
W ¢ Propane is saturated / e Propane is unsaturated /
W contains C - C single contains C = C double
, bond. bond.
s Propane consists of 8 e Propane consists of 8
<, hydrogen atoms. hydrogen atoms.
(i) | Name a mCU&L:g that can be used to distinguish between propane and
propene. In each case, describe what you would see.
substance Aqueous bromine 1]
observation with propane N visible reaction 1
observation with propene The brown aqueous hromine turns colourless
immediately.
{¢) | Propene can be polymerised.
" 1(i) | Name the polymer formed.
Poly(propene} (1
(i) | This polymer is non-biodegradabie and needs to be disposed of by other
. means. Explain why this polymer should not be disposed of by burning.
, incompiete combustion of this polymer leads to the formation of toxic gases | [1]

such as carbon monoxide

element Z. Only outer shell electrons are shown.

This molecule is found in vinegar.

Fig. 8.1 shows the arrangement of electrons in a compound of hydrogen, H, element Y and

Fig. 8.1
ORI The molecule in Fig. 8.1is a compound.
: |
ﬁ * Explain, with reference to the diagram, what a compound is.
, compound is made up of 2 or more different elements chemically 1
Queenstown Secondary School 11 [Turn over

(ii) | Explain, using ideas about structure, why the molecule in Fig 8.1 is a liquid
at room temperature and pressure.
The molecule is a simple covalent molecule
A small amount of heat energy is required to overcome the weak |
intermolecular forces of attraction between molecules. (1]
(iti) | Elements Y and Z have atomic numbers between 2 and 11.
Name elements Y and Z.
Y: oxygen; Z: Carbon 1
“T(iv) | Using the correct atomic symbols for elements Y and Z, draw the full
structural formula of the molecute. [1]
.... (v) | Hence, calculate the percentage by mass of :Eanm: in the molecule.
%H = 4(1)/60 = 6.67% 1]
1 (b) TRust, iron(lil) oxide, is formed when steel is exposed to water and oxygen.
The molecule in Fig. 8.1 can help to remove rust.
Ty T'what type of reaction occurs when the molecule in Fig. 8.1 reacts with
iron(l11) oxide, rust?
Neutralisation / exothermic reaction 1
17 | (i) | Explain, in terms of particles, how warm vinegar can remove rust more
readily.
The higher the temperature, the the reactant particles move / the 1
higher the kinetic energy possessed by the reactant particles, leading to
more effective collisions, hence resulting in a faster rate of reaction. 1]
(iii) | Steel is often protected from rusting by coating with zinc. It can be done by
dipping steel in moiten zinc.
Explain why steel can be protected by coating with zinc.
Zing. being more reactive than iron in steel, corrodes in place of iron. [1
Queenstown Secondary School 12 [Turn over
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Ce Pr Nd Pm Sm Eu Gé Tb Dy Ho €r Tm Yb Ltu
oenen 'y europsurn | 5a WA [ = o Meisrn TR | BT
58 58 80 61 62 €3 64 65 &6 67 68 68 70 7%
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x X = alorme symbot Th Pa U Np Py Am Cm Bk Ct Es Fm Md No Lr
b = proton (atomict number | o vy haor cuum | berelr = fermiure resole: robebsm
o3 «% 91 92 o3 94 95 96 97 98 29 100 101 2 103

The volume of one moie of any gas is 24 dm® at room temperature and pressure (r.1p.).
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SUBJECT : SCIENCE(CHEMISTRY) DATE - 27" August
5076/5078 2015
PAPER 3

LEVEL . SECONDARY 4 EXPRESS DURATION * 1 Hr 15 Mins

SECONDARY 5 NORMAL

INSTRUCTIONS TO CANDIDATES

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO.

i Write your name, class and index number on the Question Paper.

2. This paper consists of TWO (2) Sections: Section A and Section B,

3 Answer ALL questions in Section A in the spaces provided.

4. Answer ANY TWO FULL questions out of 3 in Section B.

5. Calculators may be used where necessary. Where numerical answers are not exact,

give answers to three (3) significant figures.

6. DO NOT DETACH any sections from this paper.

For Examiner’s Use Only

Section | Paper1 | A(45m) | B (20 m) | Total (85 m)
(20 m)

Grade | Target
Grade

Score

This question paper consists of 16 printed pages including a copy of the Periodic

Table & Data Sheet

Section A
Answer all the questions in this section in the spaces provided.
The total mark for this section is 45.

A1 (a) The structure of a compound containing carbon and chiorine is shown below.

cl Cl
ca \/ ci

Cl ClI

What is the molecular formula of this compound?

111

n

j =
Q
Q
(b) The table shows some properties of Group Vil elements. Use the information in the?
table to answer the following questions. W
I
o e density in liquid o
element oilin int/°C |
B glpo slate/g per cm® cotour _,nruv
g
fluorine ~-188 1.51 yellow Qo
chlorine -35 .
bromine F .| red-brown
iodine +114 4.93 grey-black

(i) State the colour of chlorine.

—_—
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(i) Describe the trend in boiling point of the halogens down the group.

(c) (i) Write the balanced chemical equation for the reaction of bromine with aqueous
potassium iodide. Include the state symbols.

(i) Suggest why bromine does not react with aqueous potassium chloride.

(d) Potassium chloride is an ionic substance but iodine is a molecular substance.
How do most ionic and molecular substances differ in their

solubility in water?

electrical conductivity?

(1

(2]

(1

i2]

A2 The structures of some substances containing nitrogen are shown below.

A B c
6
o @
S

D E

LN
N==N o o
Answer the following questions by choosing from the structures A, B, C, D or E.

You can use each structure once, more than once or not at all.
Which structure represents

(a) an acidic oxide,

(b) an ionic structure,

(c) a gas which turns damp red litmus paper blue,

(d) a compound which is formed under conditions of high temperature and pressure in
car engines,

(e) asalt,

(f) amolecule containing halogen atoms?

112
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A3 A student compared the rates of thermal decomposition of three metal carbonates.

She measured the volume of gas released using the apparatus shown.

o

R vunratenier st maacaaL "

,.@mm syringe

. metal carbonate

*

heat

(a) State one thing that must be kept constant if the three rates are to be compared in
a fair way.

1

113

(b) The graph shows the volume of carbon dioxide released when the three metal

carbonates were heated.
B0

40

Vol
carvor d

>
=3
o

Q 2 4 6

umedminutes

(i) Which carbonate produced carbon dioxide at the highest rate?

ers.com

—

(i) What volume of carbon dioxide was produced by strontium carbonate in twelve
minutes?

bestfreepap

(i) Calculate the number of moles of carbon dioxide produced in (ii).

—
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(iv) How do the rates of the reactions of these three metal carbonates relate to the
position of calcium, strontium and barium in the Periodic Table?




(¢} Describe how hydrochioric acid and limewater can be used to show that carbonate
jons are present in calcium carbonate.

A4 lron is a metallic element.

(a) State two properties of iron which are different from the properties of Group |
elements.

(b) The symbols for two isotopes of iron are shown below.

“Fe “re
e 26

(i) How do these two isotopes differ in their atomic structure?

(i) How many electrons are in one Fe®* ion?

(3]

{2]

il

(1]

©

A5 (a)

(b)

Pure iron rusts very easily.
Describe and explain one method of preventing rusting.

method

explainwhy this method works

The equation shows the extraction of chromium (l!l) oxide using carbon monoxide.

Cr203 +3CO — 2Cr + 3CO;

Which substance is the oxidising agent? Explain in terms of oxidation state.

Carbonmonoxide is a pollutant gas produced in motor car engines.

(i) State why carbon monoxide is formed.

(ii) State one harmful effect of carbon monoxide.

(2]

[

—

—

2]

—
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A7 The diagram shows the apparatus used to prepare a dry sample of ammonia which is

denserthan air.
, . stand and

I O i atr
0/ COPPRer wirg \ clamp |

UR——— V- ya
[ [
mwmﬁém L

L\ o
200 cm? of air is passed backwards and forwards over the heated copper using the
syringes. The copper reacts with oxygen in the air.

A6 The percentage of oxygen in air can be found using the apparatus shown below.

|
w,

(a) Write a balanced chemical equation for the reaction above. Include state symbols.  [1]

o ... concentraled
o° sulfuric acid

°

conical flask conical flask
(b) How can you tell that the copper wire has reacted? [1] 1 2

——

, héfes an&other materials from Singapore

(a) Complete the boxes to name the apparatus.

(c) As the experiment proceeds, suggest the volume of air in the gas syringes [3] . . .
remaining, if all Oz is used up. Explain.[ show how you obtain the answer] (b) Identify two mistakes in the apparatus.

—
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(d) Calculate the mass of copper needed needed to produce 8.0 g of copper (il) oxide. [2] (e} Suggeskwhy canical figsk 2 s needed.

(e) Give one different observation if magnesium ribbon is used instead of copper wire.  [1]
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Section B
Answer 2 out of 3 questions.
The total mark for this section is 20.

Ethene, C2Hs, is manufactured by cracking petroleum fractions.
What do you understand by the term ‘cracking’?

Complete the chemical equation for the manufacture of ethene from
cracking of dodecane, Ci2Hzs.

CizH2s — CoHa +

(b) Ethene is an unsaturated hydrocarbon. What do you understand by the
following terms, unsaturated and hydrocarbon?

¢y 1) Addition of water to ethene produces ethanol. Write a balanced
chemical equation for the reaction.

Oxidation of ethanol produces a compound with a pH less than 7
Name the compound formed and the oxidising agent for the reaction.

(d) Propene is used to make polypropene.

() Name the process of obtaining polypropene from propene.

1

(1]

2

(1]

(2]

1l

(i) Draw the polymer, polypropene with three repeating units.
Give the conditions needed for polymerisation of propene to

polypropene.

Conditions:

B2 There are four main methods of salt preparation:

* A : acid + metal
* B : acid + carbonate

» C : acid + alkali ( titration)

* D : precipitation

(a) Complete the table below by writing the letter of the correct method of sait [4]
preparation from above. Each method can be used once only.

method of preparation

salt to be prepared

copper (1) sulfate

silver chloride

potassium chloride

zinc nitrate

(b) Name two suitable reactants to prepare potassium chloride and silver [4]

chloride sait.

potassium chloride :

and

silver chloride:

and

(c) Write an ionic equation for the salt preparation of silver chloride.

state symbols.

116
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B3 (a) Two salt solutions, J and K, were analysed. J was aqueous iron(ll) sulfate.

The tests on the solutions K are given:

tests

observations

1.Appearance of solution K dark pink liquid

2. To about 1cm? of solution K, an equal blue ppt formed

volume of aqueous sodium hydroxide was
added.

effervescence,
pungent gas evolved
damp red litmus turns blue

3. To solution K, agueous sodium
hydroxide and aluminium powder were
added. The mixture was heated.

(i) identify the gas given off in test 3 of solution K.

(i) VWhat two conclusions can you draw about solution K?

13

(1

(2]

(b)

@

(i)

Complete the observations on the solution J in the table below.

tests

observations

1.Appearance of solution J

)

2. To about 1cm? of solution J,
an equal volume of aqueous
sodium hydroxide was added,
then add excess of aqueous
sodium hydroxide.

[2]

3. To about 1cm?3 of solution J,
dilute nitric acid and aqueous
silver nitrate were added.

1

4. To about 1cm?® of solution

nitrate solution were added.

dilute nitric acid and barium

J;

M

Write the ionic equation of iron (Il) sulfate solution with barium nitrate
solution. Include the state symbols.

END OF PAPER

14

[2)
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21

22

23

24

Which statement is not correct?

A Airis a mixture.

B Ammonia is a compound.
C Methane is a compound.
D Sea water is a compound.

A sample of a pure compound is heated until it is completely molten and the compound is
then allowed to coo! until it is completely solid again.

The graph shows how the temperature of the compound changes with time.

4

o

temperature

time
When are liquid and solid both present?

QtoR
PtoQand Rto S
Pto Q
Rto S

oow>

What suggests that metal M is not in Group | of the Periodic Table?

M has a bright, silvery appearance and is a good conductor of electricity.
M is hard and difficult to cut.

M produces an alkaline solution when it reacts with water.

M produces hydrogen gas when it reacts with water.

ocOw>

Which particle is found in iodine vapour?

I+

ocOwX>

119

25 Which solution containing one mole per dm? of the compound would have the lowest pH?

26

27.

28

29.

ethanoic acid

hydrochloric acid

sodium chioride

sodium hydrogencarbonate

o0 w>»

An element is in Period 3 and Group VI of the Periodic Table.
Which statement about this element is correct?

The element will form 1+ ions.

The element will have 3 electrons in its outer shell.
The element will have 7 electrons in its outer shell.
The element will have 7 shells of electrons in its atom.

o0Ow>P

Which molecule has the largest number of electrons involved in covaient bonds?

CoHs
CO:
CH3;0H
N2

O w>»

Metal A displaced metal B from a solution of its ions. Metal B displaced metal C from

solution of its ions.

Whatcould A, B and C have been?

A B (o]
A Calcium Silver Zinc
B Calcium Zinc Silver
C Silver Calcium Zinc
D Zinc Silver Calcium

Which metal can react vigorously with steam but fairly vigorously with cold water?

calcium
copper
iron
potassium

oOw>
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30 When a voicano erupts, which gas is produced in significant amounts?

methane
carbon dioxide
suifur dioxide

o0 wm»

31 A student added 5 g of zinc to 50 cm? of 1.00 mol/dm? hydrochloric acid at 20 °C. Hydrogen
was produced. The experiment was repeated at 30 °C and 40 °C. In each case the total

carbon monoxide

volume of hydrogen produced was plotted against time.

Which one of the graphs represents the volumes of hydrogen given off in the three

experiments?

Volume of \

hydrogen/
cm?

Wolume of
hydrogen/
cm?

tirmels

C

Volume of
hydrogend
cm?

Volume of
hydrogen/

cms

0 time/s

32

33

34

50 cm?® of 2 mol/dm? sulfuric acid is reacted with 100 cm?® of sodium hydroxide to form

sodium sulfate and water.

H:S04 (aq) + 2NaOH (aq) — Na:S04 (aq) + 2H20 (1)

What is the concentration of the sodium hydroxide used?

2.0 mol/dm?
2.5 moldm3
3.0 mol/dm?
4.0 mol/dm?

ooOom>»

120

Which electronic configurations represent three metallic elements in the same period of the

Periodic Table?

element1 | element2 | element3
A 2,81 287 2.8, 8
B 2,1 2,8.1 2.8,8.1
c 2,2 2,3 2.4
D 2,81 2.8.2 2,8.3

A student mixed together aqueous solutions of Y and Z. A white precipitate formed.

Which could not be Y and Z7

Y

b4

hydrochloric acid
hydrochloric acid

sodium sulfate

o O w >

sodium chioride

silver nitrate

sodium nidrate

barium nitrate

silver nitrale
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35 The scheme shows a sequence of reactions starting from compound Y.

36

compounsd Y

EXCEsS
HNC,{aq)

colourless

gas ‘
solution

NaQH(aq)

white precipilate
nsoluble n excess
NaOH{aq)

What could the compound Y be?

aluminium suifate
caicium carbonate
copper(!l) carbonate
zinc carbonate

oo0Om»

A liquid can react with sodium carbonate, potassium hydroxide and calcium.
What is the liquid?

aqueous ammonia
hydrochloric acid
ethanol

sodium hydroxide

ocoOow>»
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37 Aqueous potassium iodide, Kl(aq), can be used as a reducing agent in redox reactions.

38

39

lodide ions are readily ...... X..

A positive result for the test is E:m: the aqueous potassium iodide changes
colour from ...... Y..o... to...... Z..... ;

Which words correctly complete gaps X, Y and Z?

X Y Z
A oxidised brown colourless
B oxidised colourless brown
Cc reduced hrown colourless
D reduced colourless brown

Which statement about the properties of propane,CsHs and hexane,CsHis is correct?

oo0O@>»

Propane has a higher boiling point than hexane.

Propane has a higher relative molecular mass than hexane.
Propane produced more soot than hexane in combustions.
Propane is more flammable than hexane.

Petroleum is separated into fractions by fractional distillation.

Which fraction distils off at the highest temperature?

diesel

paraffin (kerosene)
lubricating oils
petrol (gasoline)

oOow>»

bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



40 The structural formulae of some organic compounds are shown below.

H H H

H—C—C—C—0—H

A
H H H
|1

:|o|%1h_ulﬁ_ulo|:
H H H

3

Which compounds are alcohols?

1 only

1 and 2 only
1,2and 3

4 only

oOom>»

T
x!.n_uln_ulo_lz
H O H

|

H

2

Colours of Some Common Metal Hydroxides

Calcium hydroxide White
Copper (Il) hydroxide | Light blue
Iron (1) hydroxide Green

tron (1Il) hydroxide Red-brown
Lead (1) hydroxide White
Zinc hydroxide White

122
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Paper 1
21 | 22 | 23 24 25 26 27 28 29 30
D A B D B C A B A D
31| 32 33 | 3¢ | 35 | 36 | 37 | 38 | 39 | 40
B A D B B B B D C C
Missing units/ Answers not to 3 sf (minus halfa mark)
Wrong spelling of chemical terms (No marks)
True/ False/ Yes/ No- Dependent Marking for explanation
Paper 3 Section A
Ala | CeClr2 8 | comments
Albi | green/yellow-green/light green
"A1bii |increases -
Alci | Brz (aq) + 2Kl {(aq)— 2KBr (aqg) + l2(s) (1)
State symbol (1)
State symbol 0 mark if equation wrong
Afcii | chlorine is more reactive than bromine
"ATd | 'solubility in water:
jonic compounds are soluble and molecular compounds are not
soluble (1)
note: both needed for mark
electrical conductivity:
ionic compounds conduct electricity when molten /in (aqueous)
solution
and molecular compounds do not (1)
note: both needed for mark
A2a | E / nitrogen (di)oxide / NOz 6
A2b | B/ potassium nitrate / KNOs3
A2c | A/ammonia/NHs

A2d | E /nitrogen (dijoxide / NO2 1
A2e | B/potassium nitrate / KNOs 1 o)
—
(@)
A2f | C/Niz/ nitrogen (tri)iodide 1 W
)
A3a | temperature of Bunsen / distance of Bunsen from the tube / mass of | 1 ﬁ.\mU
carbonate used =
A3bi | calcium carbonate 1 ,W
%)
A3bii | 27 cm?® 1 8
)
AgZiii | 27/24000 = 0.00113 mole 1 m
A3biv | calcium faster than strontium which is faster than barium / idea of 1 )
trend down the group (1) £
correct trend, i.e. less rapid reaction the further down the group .w
O
A3c | add acid to carbonate;(1) 3 @®©
bubble gas or carbon dioxide (evolved) through limewater / test gas a3
or carbon dioxide with limewater; (1) m 5
white ppt seen (1) o €<
I [T
Ada | Any two of: 2 o ©
high melting / boiling point; T o
high density; g
form coloured compounds or have coloured ions; o £
form ions of more than one charge / variable valency / variable :.% )
oxidation state; 0 @
allow: hard /hardness; used as catalysts; - E
o
A4bi | different number of neutrons / different nucleon number 1 [T
Adbii | 23 1 M
c
Adc | suitable method, e.g. coating with paint / zinc / unreactive metal / 2 Wu
plastic / oil / grease / °
galvanising / sacrificial protection; (1) e}
suitable reason, e.g. stops air / water reaching surface; (1) o)
note: reason must be consequential to the method chosen 5
o)
A5a | Oxidising agent: Cr203 / Chromium (1) oxide (1) 2 M
Oxidation state decreases from Wu
m
+3t0 0 (1) °
A5Dbi | incomplete combustion / insufficient or limited or not enough oxygen | 1 [

1
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ASbii | Death occurs due to starvation of oxygen / suffocates you /stops 1
red blood cells carrying oxygen / binds with hemoglobin in place of
oxygen
ABa | 2Cu (s) + 02 (g) — 2CuO (s) 1 8
ABb | pink brown copper turns black 1
ABc | 21/100 x 200 = 42 cm?3 oxygen used up (1) 3
200-42= 158 cm?3 (1)
Explain: Copper will only react with 21% of oxygen present in
Air. (1)
ABd | 2Cu (s) + Oz (g) —2CuO (s) 2
Cu: CuO
2moles: 2 moles
1mole: 1mole (1)
64g: 80 g (1/2)
6.49: 89 (1/2)
ABe | faster reaction/ white dazzling light seen/ white ash remains instead | 1
of black powder
A7a | thistle funnel, gas jar, delivery tube 2|5
All correct (2)
2 correct (1)
A7b | Sulfuric acid should not be used/ CaO should be used (1) 2
gas collection should be done by downward delivery/gas collection
should be down using upward air displacement (1)
A7c | to dry gas/ to place a drying agent 1
B1ai | Breaking down large/longer chain alkane molecules into more 1110
useful smaller chain molecules.
B1aii | C1oH22 1

ailow: reasonable mixtures, e.g. C7H1s + CaHe

B1b | unsaturated: contains double bonds / contains C=C bonds;(1)
hydrocarbon: containing carbon and hydrogen only (1) A
D
B1ci | C2Ha (g) + H20 (g)— C2HsOH (1) (1) 3
1]
B1cii | Compound formed: ethanoic acid (1) 2
oxidizing agent: potassium manganate(VIl) (1) ow
D
B1di | polymerisation S
n
Bdii | conditions: catalyst (1/2),high temperature and pressure(1/2) )
LN I TR L
SRR 8
HGH I WG R WS 1 =
w # r 5
1 £
() =
B2a 2
10 o
Method of preparation Salt to be prepared £ 0
is]
B(1) copper (1) sulfate 8 E
0w
O O
Qo
- - T ([©
D(1) silver chloride Q0o
[}
o E
b= (O
5 X
. - o p
Cc(1) potassium chloride e %
A(1) zinc nitrate .m
B2b | Potassium chloride: potassium hydroxide (1),hydrochioric acid (1) =
@)
Silver chloride: silver nitrate (1)/ potassium chiloride (1) .M
ammonium chioride m
sodium chloride .m
hydrochioric acid N
N
1wl
m
B2c | Ag*(aq) + CI (ag)— AgClI (s) (1) A_m
. A o [
State symbols (1) State symbols given marks only if equation is !
correct




B3ai | NHs/ Ammonia 10
B3aii | Metals found in the same region as iron in the Periodic
Table/transition metal (1). It is a nitrate (1)
Or K contains Cu?* (1)and NO3 - (1)
B3bi tests observations
"1.Appearance of solution J green
[1]
2. To about 1¢cm? of solution J, green precipitate (1), insoluble
an equal volume of agueous in excess (1)
sodium hydroxide was added,
then add excess of aqueous (2]
sodium hydroxide.
| 3.To about 1cm3 of solution J, | no reaction/no precipitate/no
dilute nitric acid and aqueous | change/no observation/no
silver nitrate were added. visiole reaction
nothing : incorrect
(1]
4. To about 1cm?® of solution J, | white ppt 1
dilute nitric acid and barium
nitrate solution were added.
B3bii | Ba?* (ag) + SO« (ag)— BaSO0a (s) (1)

State symbols mark given only if equation correct (1)
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