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BEDOK GREEN SECONDARY SCHOOL PRELIM PAPER

The diagram below shows two methods of collecting gases.

o gas —»—,

measuring I gas ||

cylinder = x ! ,
- | gas jar

water —— ="

' — 1

Which row gives the properties of a gas which can be collected by both methods?

- pruper‘i}' 2

property 1

denser than air
less dense than air
denser than air |
less dense than air |

soluble in water
soluble in watar
insoluble in water
insoluble in water

oOmpP

The table provides information of three solids, P, Q and R.

solid stability to heat solubility in alcohol solubility in water
P yes no no
Q yes - yes no
L E no ' _no yes

The following steps could be camied out to separate substance R from a mixture of these
three subslances.

filtration

dissolving in water
dissolving in alcohol
evaporation to dryness
crystallization

oo by =

Which option shows the correct order of steps?

A 2,15
B 2315
c 31,4
D 3,1,24
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3  The boiling points of some gases are given in the table.

| element nitrogen X@non r:lxg,-'gan
| bolling paint / °C -196 108 ~183

A mixture of the three gases was cooled to -190°C.
Which of the gases will be in liquid state?
A nitrogen only
B oxygen only
C oxygen and xenon only
D xenon anly
4 The symbols for two ions are shown.
9p - 11 +
1oF 23Na
Which statement is comect?
A Both ions contain the same number of electrons.
B Both ions contain the same number of protons.
C The fluoride ion contains more electrons than the sodium jon.
D The fluoride ion contains more neutrons than the sodium ion

5  Which diagram best represents a mixture of elements?

C :—@- oE O & @
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6 50 cm® of hydrogen gas was reacted with B0 cm? of chlorine gas to form hydrogen chlonde
gas.
Hz + Ciz = 2HCI
How much hydrogen chloride gas was formed from the reaction?

A 50cm?
B 80cm?
C 100 cm?
D 160 cm®

7 Which of the following compounds consists of covalent bonds only?

A silver nitrate

B carbon dioxide

C  magnesium oxide

D ammonium carbonate

8 The reaction between aqueous potassium hydroxide and dilute hydrochloric acid is
exothermic. Both the hydrochloric acid and potassium hydroxide are initially at room
temperature.

Which graph shows how the temperature changes when aqueous potassium hydroxide is
added to dilute hydrochlonic acid until the alkali is present in excess?

A c
temperature lemperature
volume of sodium hydroxide volume of sodium hydroxide
B 4 D
temperature /\ temperature
_— - -
volume of sodium hydroxide volume of sodium hydroxide
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What are the lons presant in aluminium sulfate, Alz(S0a)7?

A AF and S04
B A®™ and SDs%
C A and SO.*
D AM and SO.*

In which reaction does the oxidation state of iron remain unchanged?

A 2Fe+ 3Cl: — 2FeCh

B 2FeClz + Clz — 2FeCls

C Fae+ 2FeCis — 3FeClz

D Fe:0: + 6HCI — 2FeCla + 3H:20

In the graph below, curve X represents the results of the reaction between 1.0 g of granulated
zinc and an excess of acid at 30 *C.

total volume l.' X
of gas
produced /
em?
________________ ¥

time /s
Which changes will produce curve Y7

using 1.0 g of powdered zinc at 20 °C
using 1.0 g of granulated zinc at 20 °C
using 0.5 g of granulated zinc at 40 °C
using 0.5 g of granulated zinc at 20 °C

o0 me
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12 The table below shows the properties of some elements W, X, Y and Z in perod 3 of the
Periodic Table.

appearance at . yellowish- | .
room temperature | YSiOW 50iid grﬁelg gas | 9rey soid EE m:ld
reaction with cold . show _ Ty
water no reaction raaction fast reaction Mgl
i : reacts with .
nature of oxide | "el"a“ with f“‘ﬁ::m both acids rﬂa:[l?d ':'1“1
- | and bases

Which of the following shows the elements arranged in the Periodic Table in increasing
proton number?

A XWY,EZ
B XY WIZ
cC ZY WX
D Z XYW

13 Steel iz an alloy of iron with a very small percentage of carbon,
Which statement is correct?

Carbon disrupts the metallic structure of iron.

Iron atoms are the same size as carbon atoms.

An increase in the percentage of carbon makes the steel softer.

A decrease in the percentage of carbon makes the steel more brittle.

oOm>e

14 Which of the following substances will react with hydrochloric acid to form a gas and water
as two of the products?

A calcium oxide
B calcium nitrate
C calcium hydroxide
D calcium carbonate

15 The elements in Group | of the Periodic Table react with water.
What is/are the product(s) formed in this reaction?

metal oxide only

metal hydroxide only

metal oxide and hydrogen
metal hydroxide and hydrogen

oOm®
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16 Which row shows the correct source of nitrogen dioxide and its adverse effect on the

environment?
T source effect on the environment
A |  carexhausts . global warming
B | combustion of fossil fuels global warming
|C lightning acid rain
(D[ ‘volcanoes _acid rain

17 Which salt cannot be prepared by reacting a metal with dilute acid?

A zing nifrate

B calcium chioride

C copper(Il) sulfate

D magnesium chloride

18 In the fractional distillation of crude oil, which product has the highest boiling point?
A diesel
B kerosene
C lubricating oil
D petrol

19 The structures of two compounds are shown below.

H H
J |
R T
’I
H—G c c G—H H—C—C=C——C—H
| ! | I t | |
H H H—C—H H H H—C—H H
J t
H H

Which statement about these two compounds is correct?

They are both hydrocarbons.

They are both saturated compounds.

They have the same molecular formula.
They are from the same homologous series.

oOmP
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20 The structure of a monomer is shown.

P
c=C¢C
||
H H

What is the structure of the polymer formed by this monomer?

A CHy F CH, F CH,r

~-—(C—LC—C—C—C—

H F H F H F
B CH, CH; CF, CF, CF, CH,
. [ |
Lol ]
Y e £ —C—L—

H H H H H H

- CHy CFy CH, CF, QHTI"TI-,_
| |

—n:—n:—c—u:—n:':—cr--

H H HH H H
> T | i
—C—C—C Ll.—:lz G T—?—?—GZQ—T—
H W W F H H H F H H H f

End of Paper
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Section A
Answer all questions in the spaces provided.

1 The electronic configurations of five atoms are shown.

Q000

Use the letters A B, C, D and E to answer the gquestions below.
Each letter may be used once, more than once or not at all.
Which electronic corfiguration represents

(a) a sulfur atom?

................................................................................................. [1]
(b) an atom with a proton number of 147

............................................... [1]
{c) an atom of a noble gas with three electron shells?

............................................................................. T | |
{d) an atom which forms an ion with a charge of 2+7

(1]
8
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2 (a) Table 2.1 gives information about some atoms and ions.

Complete the table,
o - Table 2.1
formula of name of number of number of number of
atom or ion particia protons electrons neutrons
Na sodium atom 11 12
8 B
Weilkin | ¢ | W 7@
(b) Sodium reacts with a sufficient supply of oxygen to form sodium oxide. Draw ‘dot
and cross’ diagrams to show the arrangement of the outer shell electrons in sodium
oxide.
[Proton (atomic) number: Na, 11; O, 8]
(2]
(c) Explain why sodium oxide is a solid at room temperature and pressure,
[3]
9
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3 In 2016, the International Union of Pure and Applied Chemistry (IUPAC) has confirmed
the names for the four newest elements to be added in Period 7 of the Periodic Table.

One of the new elemeants, discovered by a team of Japanese scientists, has bean named
nihonium (Nh), after the Japanese name for Japan - Mihon.

Fig 3.1 shows part of the Periodic Table and the position of nihonium.

T A A T 0
2
He
Firsim
. 4
5 3 T | ) 10
B C ] 0 F MNe
Bz mm Carbn g gxypen | Tuoers RN
11 12 14 16 18 20
13 14 15 16 17 18
A - I I 3 Ci A
mhaminm | siloon  |pRoaphons|  suller chiorre wgon
7 28 31 32 A8E 40
] 12 33 M a5 36
Ga Ge Ag Se Br Kr
geflien | peimanium | arsenic | sslenium | bromee Ky gran
70 T3 T T8 a8 B
a8 50 51 52 53 o4
In Sn Sb Te | Xe
iraism n | angmony | lslurium porchne RN
115 118 | 132 128 127 _131
51 a2 a2 B4 BE B6
i Pb Bi Po At Rn
Fradian i bty | pGloneT 1100 @
204 207 208 - s =
113
Mh
. M
ZT8
Fig. 3.1
The slement was discovered by colliding a thin layer of bismuth with zinc. The reaction
produces particle X.

83 o L 30 113
aogBi ¥ 7gZn = g + o

{a) Suggest the identity of particle X.
(1]

10
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(b) Nihocnium exists as three isctopes: nihonium-278, nihonium-282 and nihonium-285.
Lsing the information given, compare and confrast the atomic and electronic

structures of the three isotopes.
You may use Mh-278, Nh-282 and MNh-285 to represent the three isotopes.

[3]

{e) Another new element named tennessine (with symbol Ts) is placed close to
nihanium in the Perodic Table. It has an atomic number of 117.

(i) Predict the position of tennessine on the Periodic Table and write the symbol
of tennessine on Fig 3.1. [1]

(i) A student made a few predictions about tennessine.
Which predictions about the properties of tennessine are true and which are

false?

Fut a tick {J} in one box In each row

trus falza

B

Tennessine is a good conductor of electricity.

Tennessine is a solid at room temperature and
pressure,

i Tennessine is brown in colour,

Tennassine s the least reactive element in its
group.
2]

11
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4 Some magnesium powder is added to dilute sulfuric acid in a test tube.
A colourless salt solution R is formed and a gas is given off. When more magnesium
powder is added, the reaction continues for a while and then stops, leaving some
magnesium powder in the test tuba.
(a) State the name of solution R.
.......... RO OT N UUUUUST TP UPRTPPPP SRR | |

(b) Suggest why the reaction stops and identify the limiting reactant.

[2]
{c) Describa how you would obtain dry crystals of salt R from solution R.

(2]

12
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5 A student investigates the pigments found in some fruits. She obtains some coloured
fruit extracts from the following:

F1 pumpkins
F2 watermelons
F3 chermies

She places a spot of each extract on chromatography paper together with spots of
three pigments usually found in fruits.

P1 beta-carotene (yvellow-orange pigment)
P2 lycopene (red pigment)
P3 anthocyanin (blue-purpla pigment)

The diagram below shows the chromalogram at the end of the experment.

. . . . T~
[ . R"“*snh.rent front
L ] L ] L L]
.
starting line
# v sl
F1 F2 F3 P1 P2 P3

{a) (i) Based on the chromatogram given above, state if each statement is true or
false.
If the statemant is true, put a T in the box. If the statement is false, put a F
in the box,

Lycopene is not present in pumpkins, watermelons and I |
cherries.

Anthocyanin is present in chermes only.

—-

—_—
Both pumpkins and watermelons contain a pigment other
than beta-carotena, lycopene and anthocyanin,
2]
(iiy Rewrite one of the false statements in part {a)(i) to make it correct.
1l

13
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(b) (i) How many different pigments are present in pumpkins and watermelons?

(1]
(i) Suggest a reason why there is a spot on the starting line in the chromatogram
for cherries.
(1
(iif) s the fruit extract from cherries pure? Give a reason for your answer.
(2]

6 Metals are extracted from their ores using different methods. In the extraction of iron,
haematite, coke and limestone are added to the Blast Fumace.

In the industry, iron is obtained from the ore haematite, FezOa, through a reaction with
carbon monoxide.

Fa:D3 + 3C0 = 2Fe + 3C0:

Calculate the mass of iron, that can be obtained when 16 000 g of Fez02 react with
excess carbon monoxide.

[Relative atomic masses: Ar: C, 12; O, 16; Fe, 56]

14
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T Fig. 7.1 describes some of the properties and reactions of several substances.

G H
add F
:ﬂ_l":_:;’::lsa colourless - white
solution precipitate
1 /
dissolved warm with add acid I in excess of
in water AqUeDUSs F
sodium +
hydroxide
and a colourless
aluminium foil J solution
colouriess
/ solution
Gas E that tums add
damp red litmus dilute nitric acid and
paper blue agueous silver nitrate
¥
w r
K G
wll"litla colourless
precipitate solution
Fig. 7.1
(a) Identify each of G, H. I, J and K.
G
H
I
dJ

(b) Write a balanced chemical equation with state symbols for the reaction between
compound J and silver nitrate.

[3]

15
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{€) Instead of damp red litmus paper, dry litmus paper was used to test for gas E.
Predict and explain if the same result will be obtained.

[3]

End of Saction A

16
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Section B
Answer any two questions from this section in the spaces provided.

8 The diagram shows the structure of an unsaturated molecule A.

Ho A
J"E: E"'-.
H H

(a) MName molecule A.

[1]

(b) Describe a test to show that molecule A is unsaturated and the observations you
would expect to make.

test

obsarvation

(¢) Molecule A undergoes an addition reaction with steam to form molecule B, CH:0H.
Molecule B can also be formed by a process called fermentation.

(i} Suggest the identity of molecule B.

[1]
(i) Draw the structure of the molecule B.

[1]
(iiiy State the conditions for the process of fermentation,

[l

17
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(d) Molecule A can be obtained from crude oil. The equation below shows anather
process where molecule A can be obtained from decane, CioHazz.

CioHzz = 3 molecule A + molecule D)

(i) MName this process.

[
(i) Give the molecular formula of molecule D.
.............. [
(iii) Molecule A, like other fuels, can undergo complete combustion.
Write a balanced chemical equation for the complete combustion of molecule
A,
........................................................................................ 2]
18
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9 (a) (i) In20cm®of agueous solution, there is 10.6 g of sodium carbonate, NazCOa,

Calculate the concentration of the solution in g /dm? and in mol/dm?.

concentration:

concentration: ...........cceeeerensnerenn.. MOdmM®  [1]

(ii) 20 cm” of sodium carbonate solution from (a)(i) reacted with sulfuric acid of
concentration 0.5 mol/dm®. The eguation below shows the reaction that
occurred.

Hz504 + NazC03 -* NazS0u + HzD + CO:

Calculate the wolume of sulfuric acid required to react completely with the
sodium carbonate solution.

VOIUME: ._........ooenrrrnnnennn.. AW [2)

19
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{b) Salts have many uses and can be prepared using different methods. However, a
good chemist must be able to choose the best method to prepare any given salt.

To prepare two salts, X and Y, a chemist uses two different methods. The chemist
prepares X by adding excess metal carbonate to an acid and prepares Y by

precipitation.
Using only the information given, state one difference in physical property
between X and Y.
1
{c) Sodium phosphate, NasPO, is a soluble salt, used as a water softener in washing
powdears.
It is made by reacting dilute phosphoric acid, HiPOas, with an alkali.
(i)  Name the alkali which reacts with phosphoric acid to form sodium phosphate.
.......................................................................................... M1
(i) Write the ionic equation for this reaction.
[1]
(i) Given the solutions of phosphoric acid and the alkali in (c){i), a su'rta_lhle
indicator and standard laboratory apparatus, explain how you would obtain a
solution of sodium phosphate.
.................. (3
20

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



EEE——
5F st

10 Ore is natural rock that contains desirable minerals, typically metals, that can be extracted
from it.
(a) Metal ores are generally a mixture of acidic impurities and metal oxides, metal
sulfides, metal silicates, native metals or noble metals. Mative metals are metals
that are found pure in its metallic form in nature.

(il Based on the metal reactivity series, state one metal that can be considered
as a native metal.

[1]
(i) Suggest why native metals can also be called "noble metals®.

[l

(c) Table 8.1 shows examples of some important ores, the chemical names of the
minerals found in the ore, and their chemical formula.

Table 8.1
ore names name of minerals found in ore chemical formula of
N S _ minerals
acanthite | silver sulfide ~ AgsS
barite | barium sulfate BaS04
sapphire | aluminium oxide _ AL
beryl beryllium aluminium cyclosilicate BasAlzSis0hs
haematite ironlil) oxide | _Fez03
scheelite calcium fungstate CaWDs

With reference to Table 8.1,

(i} state which mineral is most likely able to react with both hydrochloric acid
and sodium hydroxide,

[

(il) deduce the formula of a tungstate ion in calcium tungstate.

)

21
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(d) The extraction of silver is known as the cyanide process. The silver ore is crushed,
concentrated and treated with sodium cyanide solution to produce sodium argento
cyanide, NaAg(CN)z. The product formed is reacted with zinc dust to precipitate
Silver.

The equations for the reactions are shown below.

Reaction 1: AgzS + 4NaCN -» 2NaAg(CNjz + Na:5
Reaction 2:
ceeeeree. NBAQ(CN)z + ... Zn¥ ......... NazZn{CNk + ......... Ag
(i) Complete reaction 2 by balancing the equation. [1]

(i) Reaction 2 is a displacement reaction.
Explain why zinc was used to precipitate silver from sodium argento cyanide.

.............. S R RE O HTTERACTPUPIRTN | |

(lii) Explain, using Collision Theory, why zinc dust was used instead of zinc
pellets.

(e} State, with reason, whether the cyanide process in part (d) or the smelting of
haematite in the extraction of iron releases less pollutants to the atmosphere.

.............................. N SEEENREPVR ||

End of Paper

22
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ANSWER SHEET
PAPER 1
Question Answer Wuestion Answer
1 C 11 C
2 A I 12 [
3 C " - A
3 A 4 14 D
5 A 15 ]
6 C T ] C
T B 17 c
8 P IR C
9 b E A
10 D i 20 C
PAPER 3
1 alE : ) 1
‘i..'l-.] L 1
c'B 1
dr A 1
2(a) formuta of ame of number of number of number of 2
atom or g particle protons electrons neutrons
MNa sodium atom 11 11 12
o= oxide ion 8 10 a8
N* nitride ion T 10 7
1 m for every 2 comect answers

23
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@ electron of sodium
keY'  x giectron of

2(c)

It is 2 =olid as it has a high melting point
A large amount of energy is required to overseme
| the strong electrostatic forces of attr=-tn between We sodium and

oxide ions,

3a)

Neutron

3b)

All three isolopes have 113 protons.

All three isotopes have 3 valence eledions, with 7 alacinn sneils
Nh-278 has 165 neutrens Nh-282 has 169 neulrons whie Nh-285 has
172 neutrons

Award the follewing if anSwers are generic.

They have the same number of neuwrons, difiesent nuesber of protons
They hawe the same &leclonic canfiguratogesamamumber of valence
glectrons/same number of elecirons

bl | ik

3c)

E! !
P L R
i

[} [ e false

gsneaning is 2 good sonductor of electnoty )

Tenrsaaing & 8 salid at rmoom temparature and
DrEst LN

Termessing 8 brown o Colour J

Tmn-ﬂmmﬁwu‘-mlrlhh J

loow 1

a) Magnesium sulfate
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b)  The limiting reactant is sulfuric acid. E
The reaction stopped as all the sulfuric acid has completely
- reacted.
| €) heat solution R to saturation; allow the saturated solutionto | 1
5 cool and crystallise;
filter the mixture to obtain crystals of salt R; pat dry the [ 1
crystals of salt R between pieces of filter paper

S(a) ® Lycopen is not present in pumpkins, walermelons and l
cherries F |1
Anthocyanin is present in chermies only. T: 1

Both pumpkins and watemelons contain a pigment other
than bela-carolene, lycopene and anthocyanin, { F

(if} Lycopene is present only in watermelons. [ lycopena is not 1
i present in pumpking and cherrias. i

Anthocyanin is present in pumpkins, watermelons and
cherries.

Fumpkins, watermelons and cherries contain a pigment other
than beta-carotene, lycopene and anthocyanin.

Any one of the corrected statements.

EOR B . : i -
(ii) there is a pigment present in cherries that is insoluble in the | 1

solvent used

(i) no; 1
there are three spots of pigments presant in the extract of 1
chemes
| 6 Mo. of moles of Fe:03: =16 000/ (56 x 2 + 16 x 3) 3 |
= 100 moles !
MNo. of moles of Fe = 100 x 2 '
= 200 moles |
Mass of Fe = 200 x 56
=11200 g

25
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7(a) |[G6__ [Zincnitrate . G
H Zinc hydroxide . |
I Hydrochloric acid |
J Zinc chloride N —!
K Silver chioride i
) - S _
1 m for each comrect answer

ZnCi> (ag) + 2AgNO; (ag) » Zn[NOs)z (aa) + 2AgCI (s) 3
[1] for correct formula of reactants and products
[1] for correct balancing

_{[1] comrect state symbols _

|
i?bj

Tic) | The result will not be the same. ) 1
' There is no water present to dissolve the ammonia gas in order to : 1 _
\: dissociate into hydroxide ions. 11 |
| :
Section B (30 marks)
Bla) |ethene - - )
B(b) | test
Bubble moleculs A into aqueous bromine. . 1
Obsarvation |
L Reddish brown agueous bromine decolounses. ) 1
8(c) (i) Ethandl 1
H H 1
| |
H---IIZJI.'IS*{.‘F- H
- i) 37°C, yeast, absence of air I h .|
Bid) | (i) Cracking |1
(i} CaH1a : 1
[ (iil) - CzHa+ 302 3 2C0:2 + 2H:0 2
! 1 m — chemical equation .
1 __1m - balanced .
- - . i
26
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| 9(a) (i) 10.6 +0.02 = 530 g/dm? [1
530 + [(23(2)+12+3(16)) = 5 molidm? 11
! (i)  no of mol of sodium carbonate = 5 x 0.02 1
. =0.1
i no of mol of acid = 0.1 + volume of acid
: =0.1+05 1
= 0.2 dm?
8(b) | Solubility of the substances in water OR 1 1
| Xis soluble in water but Y is not soluble in water
9(c) | (i)  sodium hydroxide |
(i) OH+H'->H0
(iif) 1. Fill the burette with alkali and take note of the initial
reading.
2. Pipette a fixed volume (25.0 cm?) of dilute acid into the
conical flask. 3. Add one or two drops of a8 suitable indicator
(methyl orange) to the solution in the conical flask.
4. Titrate the acid with the alkali with constant swirling until
the indicator turms from red to orange. Record the volume of
alkali added.
5. Repeat the titration using the same volume of alkali and
acid, but without the indicator to get the solution of sodium
phosphate.

[ Y

All points: 3 m
Missing 1 point: minus 1 m
__missing more than 3 points: 0 m

10(a) | Gold/silver S— = N 1
| 10{b} | Noble metals are unreactive / resistant to (corrosion / oxidation). |1
10c) {iy  aluminium oxide 1
ii 1

.1

1

| wc*?-
10(d) {i) 2 NaAg(CN)z+ ......... Zn=¥ .........NazZn{CN)s + 2 Ag
(i)  Zinc iz more reactive than silver.
Therefore, it is able 1o displace silver from sodium argento |
cyanide.
(i}  Zinc dust has a smaller particle size compared to zinc pellets, | 1
thus, having a larger exposed surface area.
This increases the frequency of effective collision between 1
reactants and in turn increases the speed of reaction.

10{e) | Cyanide process. o 1
It does not produce carbon monoxide gas or any other gaseous 1
pollutants as a by product, unlike smelting of haematite.
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BROADRICK SECONDARY SCHOOL PRELIM PAPER

1 Each diagram shows the amangement of particles in each of the three states of matiar.

¥ Y and Z represent the processes neaded to change from one state to another.

What are the processes X, Y and £7

X ¥ Z
LA avaporation sublimation | condensation
B evaporation sublimation freazing
c sublimation gvaporation condensation
D sublimation evaporation | freezing J

2 A student is asked to measure the time taken for 4.00 g of magnesium carbonate to react
completely with 25.0 cm? (an excess) of dilute hydrochloric acid.

Which pieces of apparatus does the student need?

glactronic balance, digital stopwatch, pipette

glectronic balance, pipetta, thermometer

A
B ealectronic balance, digital stopwatch, thermometer
c
D

digital stopwatch, pipefte, thermometer

28
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The diagrams show three sels of apparatus,

1 2 3
 filter beaker
e _. avaporating
dish
— funnal

heat

VWhich apparatus would ba used o oblain separate dry samples of sand and salt from a
mixiure of sand and seawater?

A 1 only B 1and3 C 2and3 D 3only

The diagram represents a nucleus of element X

7 T

A X B .X c X D X

Information about some chemical elemeants is given below.

metal or group in
| alame_:{wt _ wpmb non-metal Periodic Tabla
| rubldium Rb | rmetal I
indium In ' mietal _ I

| suffur - S non-metal ' Vi

| indine : [ non=metal I VI |
Which formula is not correct?
A In:Ss B Inl C Rb D RbS;

29
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Methane bums in plentiful supply of oxygen according to the following equation:
CHas(g) + 2020g) — COu0g) + 2H:0{g)
10 em® of methane was burnt in 25 em* of oxygen.

If all the volumes were measured at room temperature and pressure, what would be the
total volume of gazes at the end of reaction?

A 10 cm? B 15om? C 30cm? D 35cm

Ammonium sulfate and potassium sulfate are salts which can be found in fertilisers.
A sample of a fertiliser is warmed with agueous sodium hydroxide and a gas with pH 10 is
given off

Which salt must be present in the fertiliser and what is the gas given off?

salt in fertiliser |  namecfgas
A | ammonium sulfate | ammonia
B ammonium sulfate suliur dioxide
c patassium sulfate ammaonia
D potassium sulfate sulfur dioxide

The table gives information about three indicators.

indicator colour at pH 1 ! mp:u:ﬂ::::;la colour at pH 12
thym - red : 3 . “_:,'allc:-w .
. congo red blue 5 rexd
| phenolphthalein colourless 10 pink

Which colours would be obtained when each indicator was added separately o pure water?

[ | thymol blue congo red phenalphthalein I
A red “biue pik
B I yallow e colourlass .
c vellow bl pink
D yellow red colourless |
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9 A colouress liquid in an unlabelled bottle is lested as shown.

» Litmus paper turns red.
+ Magnesium ribbon fizzed.
+ Raeaciion with agueous barium nitrate produced a white precipitate.

What is the colouress liquid?

A aguesous sodium hydroxide
B agueous sodium sulfate

C  dilute hydrochloric acid

D dilute sulfuric acid

10 The diagrams show the structure of two substances used to make electncal conductors.,

Which statement correctly describes X and ¥'7

X iz a pure metal and Y is 8 compound,
X iz a pure metal and Y is an alloy

Xis asolid and Y is a liguid.

¥ is harder and stronger than .

o0 @ P

11 Reactions of three metals and their oxides are listed in the table.

metal | reacts with cold water | metal oxide reacts with carbon
F ] 3]
Q ) Yes |
R yes no J

| Ieastreactve | —— most reactive
A P | Q R
B Q F R
Cc Q R F
D R P Q

31
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13

The equation explains the colour change that occurs when agueous potassium hydraxide is
added to agueous potassium dichromate(VT).

K:Cr:0: + 2KOH — 2K:CrQ. + H:D

potassium potassium
dichromate{ V1) chromate(VT)
orange yellow

As a result of adding excess of agueous potassium hydroxide to aqueous potassium
dichromate{ V1), what happens to the oxidation state of chromium and the pH of the reaction
mixture?

[ oxidation state of chromium | pH of the mixture
A decreases | decreases
B decreases ' increases
C stays the sama decreases
D glays the same increases

= - ==

The diagram shows pari of the Periodic Table.

W

Which row is cormect?

mﬁ;‘;ﬁ”jmn | reavjtls with water
A W X
B | W Y
c | X Y
D z ' W

32
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14 The formation of liquid water from hydrogen and oxygen may occur in three stages.

1 2H:g) + O:(9) — 4H{g) + 20(g}
2 4Hig) + 20{(g) - 2H:0(g)
3 2H:0(g) - 2H:0()

Which of these stages are endothermic?

A 1,2and3 B 1only C  Z2only D 3only

15 Calcium carbonate was reacted with an excess of dilute hydrochloric acid at room

iemperature
CaC0y + 2ZHCI — CaClz + H:0 + CO:

Two experiments were carried ouf

Experiment 1. 10 g of calcium carbonate in large lumps
Expenment 2: 5 g of powdered calcium carbonate

Which graph is corect?

A B
1 1
volume volume
of gas 2 of gas >
time time
[ D
k.
1 1
violume wolurme
of gas of gas 2
2
L
tima time
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16  Acid rain is formed when sulfur dicxide and cxides of nitrogen dissolve in rainwater.
Which of the following is not caused by acid rain?

breathing difficulties
corrosion of statues
dying treas

o0 m P

lowered pH of lakes

17  Petroleum is separated into fractions by fractional distillation.
Separation occurs in a fractionating column
Some properties of three of these fractions are shown.

| fraction rangi.r of boiling ﬂar:L;r:Tit:rTs in
points | *C the molecules
. 5-10 |
2 '320-350 |  16-24 |
3 | 120-210 - S

Which statement is cormact?

Fraction 1 has a higher boiling point ranga than fraction 2.
Fraction 2 is removed at a higher point in the fractionating column than fraction 1.
Molecules in fraction 3 have shorter carbon chains than those in fraction 2.

o O @ P

Mone af the fractions are liquid al room lemperature.

18 A student makes three statements about fal molecules.

1 Fat malacules contain only carbon aloms.
2 Fat molecules are hydrocarbons.
3 Fat molecules contain more than one carbon to carbon double bonds.

Which of thasa stalements describe polyunsaturated fat molecules?

A 1only B 3only C 1and2 D 2and3
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18 The following experiment is carmied out.

liguid alkane on aluminium
minaral fibre / oxide
AR — ethene
o\ =
very strong \1 —
heat A
L \j
=\
waler

Which of the following processes takes place in the axparment shown above?

A cracking B distillation

C fermentalion D polymearsation

20 The structural formulae of some organic compounds are shown below,

2
H H H
H H H ] ]
| | | H—C—(e=C==H
H—C—C—C—0—H bl
| | | H O H
H H H |
-
4 4
H H H H H O
| | | 1
H—D—?——T—T—D—H H—(|3—-l|3—C—D—-—H
H H H H H
Which compound|s) is / are classified as alcohols?
A 1,2 3andd B 1and 2 only

C 1, 2and 3 only D 4only
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Section A [45 marks]
Answer all the questions in the spaces provided.
1  The following table shows the atomic structure of seven different particles P — W. ""E“
The particles are atoms or lons.
The letters are not the chemical symbals of the alements
P Q R 5 T U W
|
| |
nucleon number 4 14 15 19 23 24 40
proton number ) 7 7 8 " 12 20
number of electrons 2 7 T ] 11 10-2 [ 18
! T - =
Use the lstters P — W to complete the following sentences.
Each letter may ba used cnce, more than ence or not at all.
i
(a) The two particles that are ions are ............ and ..o [1
(b) The particles in period 3 of the Periodic Table are ............and . [1]
(c}) The partice in Group VII of the Periodic Table is . .......... | (1]
(d) The particle which does not react with cther elementsis ... {1
(e} The two particles that are isotopes of the same element are ...........and ........... [1]
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2 (a) Aswdent carried out some experiments io place four metals, W, X, Y and Z in order of

Fwr

Enprsrwey
reaclivity. The table shows the results. b
Key ¥ shows a reaction happened |
= shows no reaction happened :
— shows the expariment was not performmed
mietal YW metal X n_'lﬂl_al_‘f metal £
solution of W nitrale _— v v v
solution of X nitrate x — ¥ . x
solution of ¥ nitrate x x — : x
golution of £ nitrate K v ¥ i - I
Place the metals in order of reactivity, starting with the most reactive.
(b) A story describes a eountry whera metallic elements are represented by unusual code
Names,
Tha story gives the reactivity series for five of these metals, but includes the
non-metals hydrogen and carbon.
decreasing order of chamical reactivity ——»
alpha; beta; gamma, carbon; delta; hydrogen; epsilon
Fig. 8
Use any of tha names in Fig. & to answer the questions that follow,
(i) Which matal will react most siowly with hydrochloric acid, forming hydrogen gas?
1]
(ii) Which element will produce beta metal whan heated strongly with beta oxide?
(1]
fiii) Which of the code names most likely represents ‘copper'?
............................ ]
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EFFICIENT | BRFECTIVE . BASY

3 Nitrogen can form ionic compounds with metallic elements and covalent compounds with i
e
non-metallic elemants

(a) Mitrogen reacts with lithium to form lithium nitride, LisN.
Draw a ‘dot and cross’ diagram to represent lithium nitride
Show only the outer electrons.

[2]

{b) Nitrogen reacts with fluorine to form nitrogen fluoride, NF .
Diraw a 'dot and cross’ diagram to represent 8 molecule of nitrogen fluonde.
Show only the outer electrons.

[2]
(e} Lithium nitride has a high malting point of 813 “C.
Mitrogen fluoride has a low melting paint of - 207 °C.
In terms of the bonding involved, explain why the malting points are different.
(2]
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EFFICIENT | BRFECTIVE . BASY

4 The soluble salt, lithium sulfate, is prepared by fitration from the scluble base Rthium | 0o
hydroxide. e

apparatus X,
filled with dilute sulfuric acid

_- conical flask

agueous lithium hydroxide and
a few drops of a pH indicator

(a) Mame apparatus X. srems s snssisanen | 1]

(b) Provide the ionic equation for the reaction between dilute sulfuric acid and aguesous
lithium hydroxida.

(1]

(e} The dilute sulfuric acid is added slowly from apparatus X into the conical flask, until the
indicator just changes colour. The volume of dilute sulfuric acid needed to just
neutralise the agueous lithium hydroxide is noted.

Describe how you would continue the experimant to obtain pure dry crystals of lithium
sulfate.

............................................................................................................... 4]
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| o

5 Agueous ammonium nitrite, NHsNOz{aqg). decomposes when heated, as shown. | it

HHIND:‘[ﬂq} — N?{E] + EH;DU]

{a) A 25.0cm® sample of 0.150 molidm® of aguecus ammonium nitrite is heated

Calculate the maximum volume of nitrogen formed, in dm®, measured at room
temperature and prassura.

volume of nitrogen ......... R dm? | [2]

(b) Another type of ammonium salt, ammonium nitrate, NH.NO,, is commanly used as
fartilizer in farms.

The bags of ammonium nitrate fartiliser have the following warning printed on them

| Do not add fertiliser to soil that
has been recently treated with |
any lime-containing product. |

The main ime-containing product used on farms is calcium hydroxide.

(i} Why is calcium hydroxide added to soils?

(i}  Why is it important not to add ammonium compounds 1o soils that hawve been
treated with calcium hydroxide?

|

[

|
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6 The following reaction scheme describe properties of a powdered mixture of compound & | ™
and a metal B. e

powdered mixture of
Aand B

mix with dilute sulfuric acid

colourless solution D gas that gives a i
and matal B white precipitate ‘
| filter with limewater :
| : |

| colourless solution D [ metal B

| |

add a few drops of heat strongly in oxygen |
aqueous ammaonia ¥ |
W |
black powder |

white precipitate E I e

PO — | add dilute acid C
AQUBDUs amimonia
. 1 blue solution

white pracipitate o . . |
dis add acidified silver nifrate

h J

white precipitate

L

(a) Mame A, B, C,DandE.

M A
iy B
(i) C
(iv) D

(b) Write a balanced chemical equation, with state symbals, for any of the reactions |
described in the reaction scheme above. '

(2]
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7

In some countries, ethanol is produced from the glucose in sugar cane. la il
| L=

{(a) Draw the full structural formula of ethanol.

[1]

(b) This flowchart summarisas the production process for ethanol.

| — | i )
glucose | stage 1 dilute ethanol | stage 2 D6% pure

solution | "| solution ] e ethanal

{iy MName the processes that took place in stage 1 and stage 2.

5170 I PR L 1.1 . AR ——— . |

(iiy Write a balanced chemical equation, with state symbals, for the process that took
place in stage 1.

1]

(i) What are the conditions required for stage 1 to take place?
(1]

(e) One of the uses of ethanal is fuel for cars.
An environmentalist claims that ethancl as a fuel is ‘carbon neutral’ because it does
not add to the amount of carbon dioxide in the atmosphare.

Explain why this is frue.

W
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B The table below shows the percentage by volume of each of the gases present in the | .20
exhaust gases from a petrol engine. e
gas - p-urr;:anlaga by volume
mdin:ida I 1.0
carbon monoxide _
hydrogen 0.2
i nllmlgﬂn | ?T.U. ]
nitrogen dioxide 0.3
 oxygen 2 ]
r':rdrncarmns_- T_ - 0.3 |
;hilf vapour . 5.0
total 100.0

(@) (i) Calculate the percentage by volume of carbon monoxide In the exhaust
gases.

% 1]

(i) Which gas shown in the table is present in the lowest percentage by volume? |

[l
i
(iiiy Where does the niirogen in the exhaust gases come from?
[
(b} The carbon monoxide in the exhaust gases come from the incomplete combustion 5
of hydrocarbons [
(I} Whatis meant by the term hydrocarbon? [
|
s | [1]

(iiy Describe one adverse effect of carbon monoxide on health.

(1l
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Section B [20 marks]
Answer any two questions in the spaces provided.

For

8 A student investigated the rate of reaction between magnesium ribbon and excess dilute suarieen
sulfuric acid at room temperature by measuring the volume of hydrogen gas produced. =

(a) Draw a well-labelled diagram to show the expermental set-up for this investigation.

3]

{b) The graph shows the volume of hydrogen collected as the reaction proceeds.

R Tt IEeet Ly i asaa!
a0 T R e e e
T mmdAsERNNARENEINERRESREmaS- - cmseismmmsammnEmm=ss==al
RSN NN A R HH e e 1 A
volume of HHHH ; H i Ny,
hydrogen  gq oo rbH - HHH e
H A R A T e e e e e
o T e e e e
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(i} Explain why the volume of gas remained the same after 10 minutes.

[ii) How long did it take for the first 20 cm? of gas to be collected?

(iii) The student repeated the experiment at 40 "C
All gther conditions remained the same.

To the graph on page 12, skeich a curve to show the expected results for this

experiment,

(e} The student repeated the experiment using powderad magnesium of the same mass
instead of magresium ribbon,

Use your knowledge of reacting particles, explain how the rate of reaction differs when !
powdered magnesium is used

[1

2]

&
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10 Iron is one of the most important metals. Eepemis’
Iron can be mixed with another element to produce alloy stesal.

(a) (i) Name the element that is added to iron in the production of staal.
(1]

(ii) Describa how the addition of the element named in (i), can increase the strength of
inan.

(b) Objects made of iron can rust. .
Explain why coaling iron with grease prevents iron from rusting

(2]
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(c) Ironis extracted from its ore in the Blast Fumace.

wasle gases

\o

firabrick lining

- raw matarials:
coke, C

iron ore, Fe:Os
limestane, CaCOy

AN ———

moltan slag

malten iron

(I} Explain why the molten iron and the molten slag form two layers and why molten

iron is at the lower layer,

(i)} The oxide of iron is present in iron ore and is used as a raw materal for the

extraction of iron in 8 Blast Furnace,

Include suttable chemical equations in your answer to explain how iron is
gxtracted from the oxide of iron. There is no nead to include details on how the

impurities are removed from the iron ore,

1]

(31
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41 The structure of malic acid is shown. ,“:hgm.
p—— O
H—C—0—H
H—C—H
C
P N '
H—Q 0 '
{a) () To the structure above, draw a circle around the alcohol functional group. 1]

(i) Deduce the molecular formula of malic acid to show the number of carbon,
hydrogen and oxygen atoms.

11

{b) When malic acid is heated, it forms compound F
The structure of compound F is shawn.

0 H

N | AP

c—c=C—C_
H—o" | O—H

{iy  Explain why compound F is described as unsaturaled.

(11
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(i} Product F can undergo addition reachons as shown. | ...
Lism
product F |
[
addition of addition |
auesus bromine, pdg,lrnerisatlnn |
Bry (aq) |
product G palymer H
Draw the structures of product G and polymear H in tha boxes above, [3]
(e} Ethanoic acd is a carboxylic acid. |
(i) Ethanal can be converted to ethanoic acid when a chemical is added 1o ethanal.
Give the name of this reaction and the name of the chemical o be used
=L =T ) PP
name,of Chamical USe .........ccceveimmmenre s smsmsmn sen v snnnensssnrrssan srpnpsburarsen sy | L)
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(i) The graph shows how the pH changes when dilute athanoic acid is added slowly WP
to agueous sodium hydroxide -

T | H
H | T
i T T "
S
12 T I-_-ﬁ_
ESSEeEmtasEzans 'osEmEsmmmamzmmn:
__:" 1 | |_'l_|.I T
10 =< T
N R R
pH aansasanssamas: RaaiEEmEREEERSRaRaRaRSE
. :. tHEHHH
R . HH
N ]
8 I ! T
_____ | i SaaEtsaas anseen
RN EEEEEEEEEEEESEaE. SAeiSaasEmEssess a
4 - |
""" R I g
e
| ST "——| .....
X hEmEaEEEsEmmEsassEEEEEERINL
0 10 20 30 40

volume of dilute ethanoic acid added / cm?®

Deduce the pH of dilute ethanoic acid. pH= ... 5 s [1]

Deduce the volume of dilute ethanoic acid added during neutralisation.

=== End of Paper 3 -—-
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Paper 1
Answer to MCQ [20 marks]
1 2 3 4 & 6 T B 9 10
D A BE | C i} D A D D B
|
1 12 13 14 1% 16 17 18 13 20
B D B B D A C D A C
Paper 3
Answer 1o Section A [45 marks]
Tot
Mo AnEwers ME |
1 a Uand W 1 E
b T and U 1
c 5 1
d P 1
& Oanz R 1
2 a M aaeLvel Ve s s W Mgk meattivel 2 -]
Ma An fghear |0 rewame crasr
May tm for seqLenrmmg ths nogend east reactive metal correctly (1.
caly X amnd Z ane it wrorg cder)
b | daka 1
i | =*phan 1
i | 2o oEon 1
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(- LRl Watyiy )

.. N
|'- - J e N ¥ 1LY )| | eeckon of Rhium
e ; 1‘_ \ . x electron of nitrogen
i [1] correct Li* ion
e Vet [1] correct MY lon
U |
L
2N AL '
F. i | J L %
(¢ N Gr) |

x

U -
.:'fﬁ' [1] cmrreet b pairs
i F [ M cemer o shased shetumns

i ——

e £

Lithium nitride i= held by strong skectrostatc forces of Alhecbon between
its oppositely charped ions (L~ and N%)
HNitrogen fluonide = held by weal nsemalecular orces o aTaction |

burste
H* jag) + OH {ag) — Ha O ([

1 mark for sach sep
* Bageal the titration using the sage / known volumes of acid and alkall,
bt yithosd Rnd

Heal to gvapoasge | rerfve most of the water to cbtain a saturated
salt sofuton.

* Aliow the saturated sak solution o cool for crystallisation to oceour |

= Eiliag and collect the crystals, [ingg with small amount of cold digtillcd
waler and dry between fller papers |
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156

Mo of moles of NHaND; = " 0.150= 0.00375 mal

Mo of males of Nz = 0.00375 mol

Maximum volume of Nz = 0.00375 x 24 = 0.09 dm® ;
note: Allow ECF for (a)

| to increase the pH of adidic solls [ to neutralise the acidity in soil

calcium hydroxide will react with ammaonium nitrate / ammonium salts /
ammanium compounds to release ammonia gas, resulting a loss of
rtragen.

| A zing carbonate

B: copper

C: (dilute) hydrochloric acid
| D zinc sulfate
i E: zinc hydroxide

i Any of the following equation:

[ 1m : balanced chemical equation
1m: all comect state symbals, only awarded if equation is comect

s  ZnCOs(ag) + H:50.(aq) = ZnS04(ag) + COz(g) + Ha O}
s COs(g) + Ca(OH):{ag) — CaCOs(s) + Hz20(/)

»  ZnS0u4(ag) + ZNHOH({ag) —» Zn{OH)z{s) + (NHa):50a{ag)
s 2Cuis) + Czig) — 2CwO(s)

e Culys) + 2HCl{ag) —» CuCl:(aqg) + HzO(l)

‘ e  CuClziag) + 2AgND:(ag) — 2AgCis) + Cu(NO:):(aq)

.
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] I
H-(IJ—(IJ—D—H
H Reject - OH' as gn asks for full structure
i | Fermentation ; Fractional distillation ; 2
|
i | CeHizOg(ag) — 2C;HsOH(ag) + 2C0:(g) 2
' 1

ii | 37 — 40 *C, yeast, absence of cxygen / anasrobic condition

Thea amount of carbon dioxide emitted in the combustion of ethanal ks 1

| balanced by the taking in of carbon dicxide by sugar cane during '

| photosynthesis.

| - I N S

B i | 15.5 (%) working is not required 115

i | hydrogen [ Hs; 1
iii | the air [ the atmosphera 1
i . compounds made up of carbon and hydrogen aloms only 1

i | prevents red blood cells from transporling oxygen in the body, leading to 1
| suffocation, brain damage and eventually death

e —a —— e e
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Section B [20 marks)
Answer two out of three questions from this section.

| Me.

Mk | Tot
mk

ANSWErs

]

I,.'l ' dilste -
: MBGNESRIM . E —" sulfuwic acid stopwatch
1

pas gyringa
s

stopper "

conical flask ‘H'R,/

[1] correct drawing of gas syringe + label

[1] correct drawing of stoppered conical flask with contents + lakbe
[1] cormect drawing of stopwatch + label

Max 2 marks for correct drawing of the full set-up but wio labels

all magnesium has reacted | reaction has completed ::
3 min / 180 5 (units required)

Curve sketched 2
» has steaper initial gradient and staris at (0,0} ; |

| & ends al the same volume of gas collected and reaches this volume I

aarliar |

rate of reaction will be faster ; 3
powdered magnsium has a greater total surface area / higher surface area |

[ to volume ratio when compared with magnesium ribbon |

! hence resulting in increased frequency of effective collision ; J
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[10 Ta [i [ carbon 1 T10

ii | different atomic size of carbon disrupts the regular arrangement of the | 2 : [
main iron atom layers
hence preventing the iron atom layers from sliding past one ancther ;

wiater [ waler vapour | moisture

ib | grease acts as a barier o prevent contact between iron with oxygen and | 2

¢ | i | molten iron has a higher density / is denser than molten slag [2] 2
| different density’ — 1 mark awarded

:
i [+ Carbon dioxide iz formed when coke undergoes combustion in hot ale 3

Cis) + Ozg) — CTOzig) [1]

» Further reaction takes place between coke and carbon dioxide o form i
carbon moncxide.
Cis) + COz(g) — 2CO(g) [1]

| = Iron metal is formed when haematite is reduced by carbon monoxide.
Fes0s(s) + EEﬂlg‘.l —* EFE“] + 3m3rg} [‘1

| 1 mark awarded for each balanced chemical equation, state symbols are |
| not required I
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41 |a || | cirde drawn at the hydroxyl (-OH) group T4 10|
I CI-IHEO!\ | 1 !
' : |
| b | i |Ithasa C=C double band ! carbon-carbon double bond. 1
I i I product G: 1
' @) Br H ®)
I S N N
' f{: — G — C\
H—0 . 0—H
H Br
! [
pohymer H 2 |
I [1] cormect repeal wnit [
‘ [1] brackst and ‘n’ Indicated
' ™ |
| ‘ HOOC %?e ‘
I
C = [I: I
_ i ?
B H COOH jn
| |
le |i | oxidation ’
' acidified potassium manganaie (VII) 1
|
i 1. I'F‘.\-H:' 42 9

2. 18 (cm?) |

Need Tuition? (6T [IOWT

i : SMILE [_IO
Get started with a 3-Minute Call! Yt
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21 Which information correctly describes the movement of particles in the three
physical states?

O —

solid liguid : gas
. o move freely throughout | move about rapidly in
A Sradonary the liquid any direction
: : move about rapidly in vibrating about fixed
B | stationary any direction position
[ vibrating about fixed | move freely throughout | move about rapidly in
B position the liquid . any direction
vibrating about fixed ! move freet:.r thmughnul
B position stationary the liquid

22 A student intends to measure the speed of reaction between a fived mass of
marble chips and fixed volume of dilute hydrochloric acid.

CaC0s+ 2ZHCI — CaCl + HaD + CO2
Which piece of apparatus is not required?

A B

TI1

T
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23 Ethanol and water are miscible liquids.

Which method could be used to separate a mixture of ethanol and water and how
is the purity of separated athanol checked?

method of separation | purity check
A | filtration | add aqueous bromine
B filtration | find the boiling paint
C fractional distillation add aqueous bromine
D | fractional distillation find the boiling point

24 'Which diagram represents a mixture of two compounds?

A B

sl Fe0
GC P e

B
o O

®
O oe O®

&
‘o
®

25 The nucleus of an atom has neutrons and protons.
Which statement about an atom is correcty

A The nucleus has a negative charge.

B The nucleus and electrons repel each other.

[ Meutrons and protons have different relative mass.
D The nucleus contains most of the mass of the atom.
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26 Which statement about covalent compounds is incomect?

A They are formed by the sharing of electrons between the atoms.
They conduct electricity as they have free-moving electrons.
They do not dissolve in water but are soluble in organic solvent.

o0 m

They have low melting and boiling points due to the weak intermolecular
forces between the molecules.

27 Element Q has an electronic structure 2.4.
Element R has an electronic structure 2.8 B.
What would be the formula of the compound formed between 0 and R?

A QR:z B Q=R c QR3 D Q:Ra

2B An eqguation is shown.
wCzHs + 02 — yCOz + zH:0

Which numbers will correctly balance this equation?

i w x F _:.r z
|r,a..”_ 1 3 2 2
:E. 1 2 3 3
C | 2 3 4 3
D | 2 1 2 3

29 25 cm?® of agueous 0.5 molidm? hydrochloric acid exactly neutralises 20 cm” of
aqueous sodium hydroxide.

NaOH + HCI — NaCl + H20
What is the concentration of the sodium hydroxide solution?

A 0.3 mol/dm?
0.5 mol'dm?
0.625 mol/dm?
1.25 molidm?

o O m
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30 Which pair of reagents can be used fo produce an aqueous solution containing
copper(ll) sulfate salt?

A copper and dilute sulfuric acid

B copper(ll) carbonate and dilute hydrochloric acid
c copper(Il) hydroxide and sodium sulfate

D copper(ll) oxide and dilute sulfuric acid

31 The table below shows the observations when oxides of three elements, Q, R and
S are added to water.

observations in water

Q) oxide Dissolved to form a solution with pH 2 '

R oxide Dissolved to form a solution with pH 7

B ——

S oxide Dissolved to form a solution of pH 10 |

—

What are elements Q, R and 57

—

a | R '| 5 ‘,
A " sulfur . calcium | nitrogen
B sulfur nitrogen calcium
c calcium nitrogen sulfur
D nitrogen | sulfur calcium

32 Which threa salts can be prepared by titration?

A sodium sulfate, potassium chloride, ammonium nitrate
B barium sulfate, potassium chloride, lead(I1) sulfate

c zinc sulfate, silver chloride, sodium nitrate

D barium sulfate, lead(11) chloride, ammonium nitrate
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33 Which reaction is not an example of a raﬂﬁx reaction?

A Fel* - Fe'* + &

CuQ + Hz — Cu + Hz0
2A+ 3Cu0 — Alz0s + 3Cu
KOH + HC! — KCI + HzD

o0 m

34 Steam is passed over a heated solid X. Gas Y is collected.

wonl saturated X

with watﬂr'., f,f

What are substances X and Y7

X Y |
A silver hydrogen
B lead oxXygen
c | copper oxXygen -
D | rine hydrogen
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35 Experiments are carried out for metals P, Q and R. The table shows the results,

P . — I
experimant { P | ] R ;
i =
| Can the metal be extracted by
reducing its oxide with carbon? i . yes
Does the metal displace zinc ,
from zinc chioride? e : - e |

What is the order of reactivity of the metals?

| most reactive least reactive |
A P R Q
B Q P R
Cc Q R P
D z Q P

36 Which reaction takes place in the blast furnace?

A IFe + 4Hz0 — Feals + dHz
Si0z + Ca0 — CaSi0s;

Ca(OH)z + COz — CaC0a+ H:0
FeQ + CO — Fe + CO=

o O m

37 Which statements about alkali metals is correct?

A Their reactivities decrease down Group |
They form oxides on reacting with water,
Their melting points decrease down Group |,
They form covalent bonds with the haloegens

o 0 m

38 An energy change takes place as ammonium nitrate is dissolved in water at 30°C.
The temperafure changes by 4.5°C.

What is the final temperatura?

25.5'C
30.0°C
34.5°C
3r.0°c

(o I T+ R
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39 Methane, the first member of the alkane homologous series, has a boiling point of
-161°C.

Which molecular formula and boiling point could be comect for another alkane
member in the series?

~ molecular formula boiling point™C |

A B 'I:zH_.t__. ] -B8 !
B CaHs -89
| © CaHe -69
| D CaHe | -200

40 Compound X can be oxidised to compound Y.

o N
H-C-C-C-O-H  H-C-C-C
I | | | I :
HHH HH O-H
compound X compound Y

What are compounds X and Y7

([ x T v ]

athanol

A butanol propanoic acid
B ethanol propanol

Cc propanol propanoic acid
D

ethanoic acid
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Section A
Answer all the questions in this section in the spaces provided.

1 Table 1.1 shows some information about four different substances.

Table 1.1
 substance | chemical formula solubility in water |
’: lead(Il) nitrate Pb{NOs)z
lead(11) sulfate | PbS0u insoluble
—s.ndium c:arbrnn;te - soluble
“ban'um carbonate | BaCOs insoluble
(a) Complete the table by filling in the blank boxes. 2]

(b) A white precipitate of lead(Il) carbonate is formed when two su bstances in
the table are mixed together.

(i} Name these two substances.

[1]
(i) Describe how you would obtain a pure sample of lead(ll) carbonate
from the result of this mixing.
[3]
65
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2  Magnesium, copper and iron are metals.

(a)

(b)

(<)

(i)

State two physical properties of metals.

2]
(i) Table 2.1 shows the reactions of the three metals with dilute
hydrochloric acid and cold water. Put a tick (V) if a reaction will take
place and a cross (X) if a reaction will not take place.
Table 2.1
metal reaction with cold water reaction with dilute
hydrochloric acid |
magnesium
copper
iron
' 3]
{ii) Place the three metals in order of chemical reactivity, with the most
reactive first.
most reactive
least reactive
[2]
Iron rusts under certain conditions.
(i State the conditions required for iron to rust,
[2]

State one way to prevent iron from rusting.

[1]

66

Find a Home Tutor in Singapore

www.smiletutor.sg Qs +65 62664475 (O +65 90144201



EEE——
5F st

3  Fig. 3.1 describes some of the reactions of a metal salt R.

a
rn&tal_ﬂxida

heat strongly
i

R
metal salt

add dilute
| hydrochloric acid
-

-
L T

- —
— —

e Y
5 T
green solution gas that gives a
i white precipitale
with limewater

add acidified 5 Iy ™ add agueous
aqueous silver sodium

nitrate - wrnxida
i )
W ' U
white precipitate | green precipitate

left standing in
tha air

"}
reddish-brown |
pracipitate o JI

Fig. 3.1

MameQ, R, S, T, UV, and W.

= s v X

L
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4 Methane and propane are organic compounds in the same homologous series.

(a) Draw the full structural formula of mathane and propane.

r . —

e — ——

methane propane

(2]

(b) (i) Mame the homologous senes that consists of methane and propane.

1l
(i) State the general formula for the homologous series named in part
(B){i).
................................................................................. 1
(e) State two general properties of a homologous series.
[2]
(d) Describe a chemical reaction of methane. State the products and
conditions clearly.
[3]
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5 Nitrogen, Nz, and hydrogen, Hz, combined on a large scale to form ammania, NHs
as shown in the equation balow.

Nz (g) + 3 Hz (g) — 2 NH3 (g)

(a) (i) Define relative molecular mass.

[1]
(i)  Calculate the relative molecular mass of ammonia

[Relative atomic masses: Ar: H, 1; N, 14]

(1]
(b) (i) Calculate the volume of ammonia produced when 240 dm? of

nitrogen reacts in excess hydrogen. All volumes are measured at
room temperature and prassure.

3]
(i) Calculate the mass of this volume of ammonia.

[Relative atomic masses: Ar: H, 1; N, 14]

(1]

69

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



6 Indigestion is caused by having too much hydrochloric acid in the stomach.
Antacid tablets containing calcium hydroxide are commaonly used 1o treat
indigestian

(a) (i) Calcium hydroxide is an alkali. State the symbol for the ion that
causes this alkalinity.

(1]
() State two properies of calcium hydroxide,

[2]

(b) (i) Write the balanced chemical equation to show the reaction between
hydrochloric acid and calcium hydroxide. State symbols are not

required.
e . 2]
(i} What name is given to this type of reaction?
(1
{fii) Write an ionic equation to represent this reaction.
M
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Section B
Answer any two guestions in this section.
Write your answers in the spaces provided.

7  Fluorine and chiorine are halogens found in Group VII of the Periodic Table.

{a) Using the electronic structures of these two elamlants, enplain why both
elemants appear in the same group of the Periodic Table.

2]

(b)  For these two elements, suggest two similaribes in their physical properties
and two trands in their physical properties.

Similarities: ............

T BT .m0 i ol g R s

[4]
() Chlorine reacts with calcium to form a compound named calcium chigride.

(i)  Draw a diagram to show the electronic structure of calcium chioride.

(2]

(i)  Using the structure, explain why calcium chloride has a very high
melting point.

12]
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B Fig 8.1 shows some reactions of athene.

Product X + Product Y

"
complete
combustion
H H
Y /
Product W + C:C ——* Product Z
addition of / \ addition of
hydrogen H H bromine
Ethene
Fig 8.1

(a) Draw the full structural formulae for products W, X, Y and Z.

Product W

Products X and ¥

Product 2
[4]
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(b) Describe a chemical test and the observation that allow you to distinguish
batween atheane and product W,

(=11 | 3

[3]
(c) Ethene undergoes addition polymerisation to form poly(ethene). Poly(ethene)
iz a type of plastic that is used to make items such as plastic bags, toys and
clingfilm.

(i} Briefly axplain how poly(ethene) can be formed by addition
polymensation. State the conditions clearly.

[2]

(i) Write an equation for the addition polymerisation of ethene.
State symbols are not required.

1]
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9 (a) 5.0g of calcium carbonate lumps reacted with 50 em? of 0.5 mol/dm? nitric
acid to produce carbon dioxide gas.

State and explain two ways to increase the speed of this reaction.

[4]

(b) The speed of reaction can be determinad by measuring the volume of
carbon dioxide gas produced.

Describe, with the aid of a labelled diagram, an experiment to measure the
speed of this reaction.

Diagram

4]
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(c) Fig 9.1 shows the graph of the volume of carbon dioxide produced against
time when 5.0 g of calcium carbonate lumps reacted with 50 cm” of

0.5 molidm? nitric acid.

volume of
carbon dioxide $
3
produced/om 5.0 g calcium carbonate lumps
50 cm’ of 0.5 molidm” nitric acid
li;nefm in
Fig 9.1
On Fig 9.1,

(i) sketch the graph you would expect when the experiment is
repeated using 50 em? of 0.1 molidm? nitric acid. Label this graph

as (i).
(i) sketch the graph you would expect when the expenment is

repeated using 5.0 g of powdered calcium carbonate. Label this
graph as (ii). 1
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EFFICIENT | BRFECTIVE . BASY

ANSWER SHEET
Paper 1
21 22 23 24 25 | 26, | 27 28 | 29 30
C B D B D | B A A C D

3 32 | 33 | 34 | 35 | 36 | 32 | 38 | 39 | 40

B A D | i) A B C A B C
Paper 3
Section A
on Answear Marks/ Remarks
1a substance chemical formula |  solubility in water 1 m per blank
leadill) nitrate Phi{NC2) soluble 2m
lead(ll) sulfate H2S804 soluble
sodium
soluble
carbonate L
larium
caet ta BaCDs= insaluble
1bi Lead{ll) nitrate and sodium carbonate 1m

1bii Filter the mixture through a filker funne! Wi ey paper [1] am
Wash the residue with distilled water [1}
Diry the residue betwean two filker paper 1]

R Wash and dry _
2a Good conductor of heat 2m
Good conducior of electricity
High densities
High meting and boiling paints
Malleable and quctile
Any 2 pownts abmwe or reagoallie anmuers
2bi metal reacionwithcold | reacton with dilte || Ept-3m
waker hydrochloric acid 4Ept-2m
'''' - T . 2-3pt-1m
magnesium ¥ A O0-tpt—0m
LOpper X X
iron X )
2bii | Magnesum (most eacival = iron = Copper (least reactive) g p: - ?_m
pt=1m
g-1pt-0m
2ci Owygen n air i1] 2m
Water [1]
2cii | Coat the iron with a layer of paint/grease; im
Cover the iron with a plastic;
Eleciroplating;
Any one point above
3 Q — iron{II) oxide 7m

R — iron () carbonate
S —iron{Ily chionde
T - carbon dioxide

U — iron{Il} hydroxide
W — iron{I) hydroxide
W — silver chioride
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Answer

Marka! Remarks

| LY
H=Con | GO
l H H H
H

methane propana

1 m fer each

cormect struchune
(Al bonds miust

be drawn)

2m

4bi

alkane

Tm

4bii

EnH—zmz

1m

4c

same funcional group:

similar chemical propernes,;

gradual change in their physical properes @ wWe go 30w
the series from one member to the nexl,

Any 2 poinfs above

2m

Combustion [1]
Methane bum readily in expess oxygendair [1] ko produce
carbon dioxide and water [11

Incomplete combustcm [3)

Methane burm in Smited oxygenfair [1] 1o produce gabop
mongxide. carban nl waler [1]

Substitution reactions 1)
Methane meact wathn halogarsichlorina/bioming in presence

of LV light [#] to form ehicroreth ane ard mydrogen chioride
i1]

Aﬂg Qe ragcion above

Rethe maolecalar mass i€ the gverage mass of one
maolecule of that efementicompound compared to 112 of the
mass of -

Saii

1m

Relatwe mo'ecularmass =14 +3 =17

Mo mark awarded if unit is writian

1m

5bi

maole of nitregen = 240 ¢ 24 = 10 mol [1]

Mz WNHy=1 2

Male of ammonia = 10 X 2 = 20 mol [1]
Volume of ammonia = 20 X 24 = 480 dm*[1]

Im

Sbii

Mass of ammonia = 20 mol X 17 = 340 g [1]

Tm

Gai

DH" ian

Tm

Baii

taste hitter and feels soapy

conduct electricity in agueous state
turns red litmus paper blue

pH value more than 7

reacts with acid to form sall and water

Im
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Qn Answer | Marks/ Remarks
| reacts with ammonia salt to form salt, ammonia gas and
water
Any 2 points above _ S
6bi | Ca(OH): + 2 HC! — CaClz + 2 H:0 1 m — chemical
formula
1 m = balanced
. ] equation
[ 8bil  Neutralisation reaction 1m
“biii | H- (ag) + OH (ag) — Hz0 (1) Tm
No mark awarded without state symbols |
Ta Fluorine: {2,7) and Chiorine: (2,8,7) [1] Zm
The elements are in the same group as they have 7 valence
| electrons [1]
._i..ro mark awarded If student siale valence electrons 1
Tb Similarities: 4 m
Low melting and boiling points [1]
| Coloured elemeants [1]
Trends:
Meiting and boiling points increase down the group [1]
Colour intensity increases/gets darker down the group [1] S
Tei | ’ . — 2m
|
|
| , 8
- E,
O
b -
L p.

[1] = correct cation
[1] = correct anion
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Qn Answer ) Marks/ Remarks
| Deduct overall 1 m if student did not draw all electrons
7eil | Calcium chioride has a giant lattice structure [1] Large Zm
arnnur'lt of energy is required to overcome the strong
| electrostatic forces between the oppositely-charged ions [1]
I-ll l? H Er L
. H—(ll—C!:—H H— Cli (I3 H
H H Br H
W Z
‘accapt any isomers
: Products X and Y
i

| Observation:

1) product W will not decoiourise bromine solution / butane |
will not cause the bromine solution to turn from reddish [
| brown to colourless [1]

2) ethene will decoloyurise bromine solution / butene will
cause the bromine solution to turn from reddish brown 1o
colourless [1] |

| |
l—i_ m— = I —
[ Bel LInder high temperature and pressure and presence of a 2m

catalysi [1], Poly(ethene) can be formed by addition
potymernsation of ethene monomers [1]

(S . —
. H H AH O OHN

H H WHOOOHS N
[ etheng pohy(athana)

9a Increase the concentration of nitric acid [1] 4 m
At a higher concentration, there are more reactant particles
to collide and the frequency of effeclive collisions increase

[

Use powdered calcium carbonate [1]

Powdered calcium carbonate has a higher axposed surface
area for collision and the frequency of effective collisions

increase [1]

Increase the temperature of nitric acid [1]
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Qn ' Answer

" At higher temperature, more reactant particles possess

energy equal to or greater than the activation energy and
frequency of effective collisions increase [1]

_Any 2 points above

9b

, retort stand
gas syringe

conical

flask Gj/
i
| [1] = all apparatus correctly drawn
| [1] - all apparatus clearly labelled

Set up the apparatus as shown above.
Record the volume of gas produced in the gas synnge at
regular intarvals [1]

| Plot a graph of volume of gas against time [

| Bcil9cii

; | |
: L%;E (i)

Time /miv-

| Marks/ Remarks

4 m
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1  Chromatography is used to separate the pigments present in a leaf stain as shown in the
diagram.

carolensa

xantophyll

chiarophyll a
chlorophyil b
- |eaf stain

Which pigment is the most soluble in the solvent?

caroteng
xanthaphyll

chlorophyll a

o O m P

chloraphydl b

2  The results of saparate tests on a salt solution are shown in the table.

test | result |
' o i Light biue precipitate formed, does not
1 | Add aqueous sodium hydroxide dissolve in excess aguecus sodium |

| Add dilute nitic acid followed by | . - Brrmd
2 | aqueous silver nitrate White precipitate is formed.

What is the salt?

A copper(ll) sulfate
B  copperll) chlonide
C  iron(TIT) sulfate

D iron(lll) chioride
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3 The diagrams show soma particles in a container.

1 2 3

B P e

Which diagrams show the process of evaporation?

o 0o m P

12
123
23
3=1

4  Which of the following ions does not have the electronic configuration of an argon atom?

A
B
c
D

ca®*
Cr
K*
o

5 Which statement aboul isotopes is comect?

o O m P

They have different numbers of electrons but the same number of protons.
They have different numbers of electrons shells but the same number of neutrons.
They have different numbers of neutrons but the same number of electron shells.

They have different numbers of protons but the same number of electrons,
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[ The diagram shows the malecule ethyl propanoate
H H 0
| |
H—c—c—-¢f H H

|
| —C-
i W 9—C-C-H
H H

How many bonding pairs of electrons are there in the molecule?

AT
B 13
c 16
D 1r
T Which process is exothermic?

A burning petrol in a car engine
B cracking of petroleum fractions
C fractional distillation of petroleusm
D melting bitumen for roads
8 Gases X and ¥ can undergo a chemical reaction when mixed togather.
The two gases are mixed together in a container at room temperature as shown in the
diagram.

pistan

s

o oY

4
L

e s
[ *oLle "'U":, *-* UL mixture of X and ¥

| _:__. Oon g i ‘_u...
R *c%hr.c*0s o)

Which action will lead to an increase in the speed of reaction?

keep the container in & dark roam
lower the piston

place the container in an ice bath

o 0 m P

releasa some of the gasas from the container
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89  Which substance in the equation is reduced?

Cra0a(s) + 2Al{s) 2 AlzDs(s) + 2Cr(s)

Crz0s

Al
Cr

10 Caleium hydroxide is added slowly 1o acidic soil to reduce the acidity.
The pH of the soil samples are measured using pH meter

Which graph shows the change in pH as calcium hydroxide is added to the soil 7

A B
11+ 111
9 -
7. /”—’J 7.
PH 5] PR 5]
3] 3]
4 1]
-— -
addition of calcium hydroxide addition of calcium hydroxide

D

114

8

[

pH PH  g-
3_

1 -

- -
addition of calcium hydroxide addition of calcium hydroxide
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11  Which row describes a basic oxide?

reacts with sulfuric acid reacts with calcium hydroxide I
A no ' ric
| B o yes
C VB Mo
Bs

o oy 1 v ]

12 Calcium sulfate is an insoluble salt

Which method is most suitable for preparing calcium sulfate?

A adding calcium metal to dilute sulfuric acld

B adding agueous calcium nitrate to dilute sulfuric acid

C titrating calcium hydroxide solution with dilute sulfunc acid
D

warming solid calcium carbonate with dilute sulfuric acid

13  Which pair of elements reacts together most violently?

fluorine and lithium

A

B fluorine and potassium
C iodine and lithium

D

iodine and potassium

14 A blast furmnace is used to exiract iron from iron ore.

Why is limesione added to the blast furnace?

to causa the furnace t© heat up
to change the ore into iron

to convert impurithes in the ore into slag

o O m P

to produce axygen for the coke to burm
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15 'Which is not a reason for recycling copper?

A
B
c
D

16 Which row shows the comest source of nitrogen dioxide and its adverse effect on the

to conserve copper one

less anergy is needed in recycling than extraction
to reduce damage made to the environment by mining

copper made by recycling is less pure than that made by extraction

environment?
sSource effect on the environment
A | car axhausts global warming
B E combustion of fossil fusls global warming
c | lightning acid rain
D : volcanoes acid rain

17 A wax candle was fixed to a weighted piece of cork and ficated on water. The candle was then

lit and covered with a graduated jar.

e Qraduated jar

=1ar

T water

_____

eI i i beaker

What will the water level be when the flame exiinguishes?

A  d4cm
B B8com
Cc 12 em
o]

16 em
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18 Maphtha is one fraction obtained from the fractional distillation of petroleum.

What is the main use of naphtha?

to provide a fuel for aircraft engines
to provide a material for road surfaces

to provide |ubricating oils

o O @ »

to provide a feedstock for the petrochemical industry

19 Alkanes are a homologous series of compounds

How do tha physical properties of alkanes change as the size of molecules incraases?

A The boiling point increases and the flammability iIncreasas
B The flammability decreases and the viscosity increasas.

C  The flammability increases and the malting point increases
D

The viscosity increases and the baoiling point decreases.
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20 The structure of 8 monomer is showrn.

CHs CFs
1

C=cC

| |

H H

What is the structure of the palymer formed by this monomer?

CHi f CH: F CH: F

CHs CH; CFs CFs CFaCH,
1
- |
B —CcC—C-C—Cc—C~—-C—
I I |

H H H H H H

CHi CFs CHy CF: CHiCF,
o |
c —C—C-C—Cc—-C-C—

L ||
H H H W H H

| | 0 |
D —fll—-ﬂl:fll—T—F—c:r:—r]:—cf—c;r.i—rlg—
| |
H H HFf HH HF H HH F
End of Paper
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Section A

Answer all the guestions in the spaces provided.

1 For each of the following, give the name of the substance that matches the descripbon.

magnesium coppar sulfuric acid carbon dioxide

— 4

aluminium halium sadium carbon monoxide

—— —

{a) A monoatomic gas.
]

(b) A compound that reduces iron oxide to iron in a blast furnace.

]

(e} A metal that is soft and easily cut.
(1]

{d) A poisonous gas that is cdourless and produced by incomplete combustion.

(1

{e) A compound with polyatomic lons.
(1]
[Total: 5]
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2 Fig. 2.1 shows the electronic structures of lithium and flucrine atoms.

key
@ = electron

(eXe)

(&) (eXe) (eXe) @g £3 = nucleus

(eXe)

Fig. 2.1
(a) Fluorne reacts with lithium to form solid lithium fluorde.
Draw & 'dot and cross' diagram to show the bonding in lithium fluoride.

Show only the outer ghell electrons.

2]
(b) Fluorine also reacts with oxygen to form solid compound Q.
Explain in terms of structura and bonding, why
(I} both solid lithium flucride and solid Q do not conduct electncity,
solid lthlum fluoride: .
2]
O] Y oo e S A U 8 e B R
1l
{ii} molten lithium fluofide will conduct alectricity.
....................................................................................................... [1)
[Total: 6]
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3 Hydrogen peroxide can be thermally decompesed to produce water and oxygen gas. The
equation for this reaction i3 shown bakow.

2HO: () &  2H:0() + O:(g)

(a) A student measured the temperature change when some hydrogen peroxide was
decompoesed. The table shows her results.

temperature at start C 28

temperature &t end °C ' £9

S |

(I} Calculate the tamperature change.
[
(i) Explain if hydrogen peroxide decomposition reaction is endothermic or exothermic
(]

(b} Calculate the relative molecular mass of hydrogen peroxide.
[Felative atomic masses: A< H,1; 0,16]

ralative molecular mass of hydrogen peromide = ... [1]
(e) What is the mass of waler produced when 68 g of hydrogen pernxide reacis?

[Retative molecular masses: M: H:0, 18]

mass of water produced = .........cococieeeniccceeen@ [E
{d) What is the volume of oxygen gas produced when B8 g of hydrogen peroxide reacts?

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

volurne of oxygen gas produced = .............cooeeeedm® 2]

[Total: 7
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4 Fig. 4.1 describes some of the substances that result from the chemical reactions of metallic

zalt P.
=]
a metallic salt
Lheat
Q ‘_.-f"”! x\-‘ R
a white powder a colouriess gas
.l.IIII h
dissolve in / '\, bubble through
water % solution 8
¥ \
& P
a colourless solution a white precipitaie
i
f add agueous
illl ammonium nitrate
I T

| acolourless gas

| -

Fig. 4.1
{a) Identify P, @, R, and S.
S r——————. B | S . [1]
L+ [1]
W e mosn i e S (11
S e 1]

(b} ‘Write a balanced chemical reaction for the formation of colouress gas T.

[2]
[Total: 6]
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5 Stainless steel alloy is used lo make some bicycle pars.

oil on chain plastic coating on basket

paint on frame

stainless steel alloy
nuis and bolts

{a) Give the meaning of the term afloy.

(1

(b) Alloys are generally preferred over pure metals as they are harder and stronger. With the
aid of a diagram, explain why this is so.

3]

(¢} Explain how the oil, the paint and the plastic coating slows down rusting.

(1]
[Total: 5]
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6 (a) Fig. 6.1 shows what is observed when a piece of sodium reacts in a container of chlorine

gas to form sodium chioride.

chiorine = |

flames

—

sodium  —]

4

3

o

Fig. 6.1

clouds of
sodium chlorde

() Descrbe in terms of electrons why sodium was oxidised in this reaction.

(]

(i} Suggest why this experiment should not be carred out with potassium,

[2]

(b) Sodium chloride can also be made by reacting an alkali with an acid.

(i) Name the type of chemical reaction that occurs between an acid and an alkali,

(1]

(ii) Name the acid and the alkali that react to produce sodium chioride solution.

ook ..o

12]

(i} Suggest how the solution of sodium chioride could be tested to ensure that it does
nol contain excass acid or alkali.
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{iv) Describe briefly how a sample of dry sodium chioride crystals can be obtained from
zodium chloride solution.

[1]
[Total: 9]

7 A student camied out some experiments to place four metals, W, X, ¥ and Zin ordar of reachivity
Table 7.1 shows the results.

Table 7.1
5 - mel.ai w rmatal X | matal ¥ rnatal. . _ ]
solution of W nitrate E X X
solution of X nitrate | ‘ J ;o
| solution of ¥ nitrate | J ‘ X - - J
" solution of Z nitrate J | X X )

J shows a reaction happenad

X shows no reaction happened
shows the experiment was nol performed

{a) Place the metals in decreasing order of reactivity. starting with the most reactive.

hla, R g g B eSS A R AT hammacu.m -

{b) Another metal M balengs to Group Il and reacts with hydrochlonc acid.
What would you observe when metal M reacts with hydrochloric acid?

Write a balanced equation to show the chemical reaction. Include state symbols in
YOUT answer.

[3)
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(e] The student carried out further experiments io place metal M in the list from part (a).
She used dilute hydrochloric acid and samples of the metals from part (a).
She found out that metal M is the fourth most reactive metal.

Describe the experiments that the student camied out.
Your answer should include
= the exparments that she carmad out using dilute hydrochlonic acid and samples of
the metals,
= the measurements that she madea,
« apparatus and instruments used,
how the rasults showed that meatal M is the fourth most reactive metal

4]
[Total: 7]
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Section B
Answer any two guestions from this section.
Write your answers in the spaces provided.
8 Group VIl contains halogens such as fluorine, chlorine, bromine and iodine.

(a) Table 8.1 shows the number of electrons, neutrons and protons in two halogen particles.

Complete Table 8.1
Table 8.1

number of electrons | number of neutrens |~ number of prolons

a5
17 [
”C.’ | |
i 44
35Efr |
- - [3)
{b) Thraa unknown halogens, Xz, Y and Z;, were given in an experiment
Ta identify the three given halogens, some tesls were camed out.
{iy Table 8.2 shows data about the melting and balling points of one of the
halogens, Zx.
Table 8.2
_ halogen i melting point / °C | boiling point T
z. | 72 58.8 !
State the physical state of Z; at room temperature
[1]
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(ii) Displacemeant reactions were further camed out to identify tha halogens.

Table 8.3 shows tha results of the displacement reactions for three halogens,

Xz Yz and Lo,
Table 8.3
] | o |
- [ halide sclution
axpariment - d:dadgEII L |
i x Y- iy
T = | . .
1 | X = | ¥, displaced | Z: displaced
| |
[ 2 "3 nG reachion - nio reaction
3 i no reaction | Y displaced -

It was also given that the halogens were chlorine, bromine and iodine.

Use the results from Table 8.3 to identify the halogens Xz and Y.
Explain your answear.

EXplanAoN:. .. ..cocccim i
axplanation:..........c.coe
[4]
(i) Write the balanced ionic equation for any one of the displacemant reactions.
[£]
[Total: 10]
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9  Four experiments wers camied out to measure the rate of reaction between excess powdered
calcium carbonate and dilute hydrochloric acid. The reaction produces a gas.

The conditions of the differant experiments are shown in Table 9.1

Table 9.1
| i f l-:lr.:l.' | .1Er'l1 tu]runf
experiment | mn{:an':glt;m? - volume of acid fem® | Pmli:mj“ﬁ
I 20 40 50
2 K- A 50
3 2.0 20 50 |
T 4 1.0 , 40 i o

The rate of reaction was followed by measuring the volume of gas produced at regular time

intervals.

{a} In experiment 1. 40 cm® of 2.0 mel/dm® hydrochloric acid was used.

Give the name and formula of the salt that forms in the reaction.

(1171, - .

farmula :

(b)

The results of expermant 1 and experimant 2 are shown in Fig. 9.2.

On the same axes provided, sketch the curve obtained for the 3" and 4" gxpeariment
and label them as experiment 3 and experiment 4 respactively.

volume of gas/ dm®

A

Fig.8.2

(1
axpariment 1
expariment 2
e
tirmes
[2]
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{e) Use your knowledge on collisions betwesn reacting pariicles to explain why the rate of
reaction between two substances changes with increasing concantration.

(2]

(d) Draw a labelled diagram of the experimental set-up for the reaction, showing how the
volume of carbon diowide gas is measured.

12
{e) In a different solution, 500 cm® of a solution contains 80 g of hydrochloric acid, HCI
() Calculate the concentration of the solution in molidm?.
[Relative atomic masses: A H, 1; Cf, 35.5]
concentration = ......................... molldm®  [2]

() 1f 100 em* of the solution in part (e)(i) is added to a conical flask, and water is added
to make up o 1 dm®, what will be the new concentration of the solution in mol'dm®?

CONGENITAtOn = ... ......oooieeinnnen, molidm® 1]

[Total: 10
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10 Alcohols are commonly used as a medicinal drug, a solvent and as material to make
detergents.

{a) FEthanol is & type of alcohol made in the laboratory using yeast

{j MName the process and list the substance(s) needed to make ethancl at room
temperature in the laboratory.

name of process’ ...
substance(s) neaeded: ... [2]

(i} Explain why the temperature of the reaction mixture must be kept below 45 °C

(|
{b) Propancl is a member of the homologous series of alcohols.

(I} Draw the full structural formula of propanol.

[
(Il Describe the observation when propanol is heated with purple acidified
potassium manganate( VL.
[1]
{iii) Give the chemical formula of the product(s) formed in the reaction in (b)ii).
(21
{iv) Determine if propanol has been oxidised or reduced in (b)(ii).
Explain your answer.
L]
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{e) Acniic (prop-2-emoic) acid belongs to the homologous senes of carboxylic acids,
The structure of acryic acid is shown in Fig. 10.1

H  COM
| — {:
i
H H
Fig. 101

()  Which part of the structure shows that acrylic acid is unsaturated?

(1]

{ily State the cbservalion when acric acid is added to a solution of sodium
carbonate.

(1]
[Tatal: 10]

END OF PAPER 3
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Paper 1 {20 marks}

ANSWER SHEET

1 & 11 C
F 4 B 12 B
3 B 13 B
4 ] 14 [
5 C 15 D
[ 1] 16 C
7 A 17 A
8 B 18 D
9 A 13 E
10 A 20 C
A-8B-5C-5D-4
Papar
}
1 fa) Hefium
(b} Carbon monoids
(e} Sodurm
(d) Cartsnmontxie
(o} Suf.rggcid
Total 5 |
2(a) + - . —
i t L gy |
o £ |
B O & i |
IS ! N I
L] - |
: p - -
Sorrect chaeges 2w oo rber of ions = 1
Corag:. Avber 3 ds ans ooss = 1
(e{i) Lt a2
* re ons are held in ficed postion.
» Thes oreng mobile ions 1o conduct elecinaty.
Salid O
» 2xisi 23 molecules there are g free mobils
alactrons or chargad ioos to conduct alactricity.
[b}i) | In maiten lithium Auoride. the ions are abla shoe over one
anather / mowe about fresly lo conduct slectricity
Total: &

Find a Home Tutor in Singapore

www.smiletutor.sg Qs +65 62664475 (O +65 90144201

103



T EE——
T smerio

“3(a){l) | - 3°C (Accept 3°C) I K
(a)ii) | Endothermic :

Energy is taken in from the surrounding.
Afternative: Temperature of the surrounding decreases. 1
'(b) | Mrof hydrogen peroxide = 2(1) + 2(16) = 34 1 - ]
(c) Mole of hydrogen peroxide = 68/34 = 2 mol 1
i Maole ratio of Ha04 - H20 = 1: 1 |
5 | Mass of water produced = 2 X 18=36g [ 1
I | : - —
| (d) | Mole ratio of H02 : Oz = 2: 1 1- mole of oxygen
Volume of oxygen produced = 1 X 24 = 24 dm’ 1
R g AR T T aNE Total; 7
4ia) P - calcium carbonate [ CaCOs 1 each
| Q = calcium oxide [ CaO
| R = carbon dioxide f CO;
| & — limawater / Ca{OH):
e |
(b} | CalOH)z + 2NHJNO; = CaiNDy) + 2NH, + 2H:0 2
Comect formula — 1 [
Carrect balancing — 1 |
Total: 6 |
S{a) Alloys are mixture of matals with anather alameant. 1
®) ) — —|
1
. o’ Drawing -1 mark
Alloys have atoms of different sizes, which disrupt the 1
reqgular arrangsmeni of in pure metal.
Hence preventing atoms from sliding over sach other, 1
when force is applied.
{c) Thay prevent exposure of inon to waler and oxygen, hence | 1
B raducing rusting.
Total: 5
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"{a){ii) | Potassium is more reactive than sodium.
; The reaction with potassium would be axplosive.

S E——

(b)) | Neutralisation

[{b){ii) | acid — hydrochloric acid
' alkali — sodium hydroxide

=

—a

I

(B)(Iy | Add Lln_i-gml indicator to the solution and it will remain
graan /

Use blua and red liimus paper and no visible change
| obeervad

1 test |
1- obsarvation i

Heat the solution to dryness 1o collect a sample of dry salt.

(W, Z Y. X

1

Total: 9 |

Bubblas of gas produced,

M () + 2HCI (ag) & MCL {aq) +Ha(g)

All formula corract -1 mark

Balancing and/or state symbol correct — 1 mark

—

&) | 1. Measure time taken for the reaction to and OR

measuna volumese gas ¥ iod of time
when acid and each metal reacted.

2. gas syringe and stopwatch

3. M produced less gas than W.Z,Y but more gas than X.
OR M took mare time than W, 2, ¥ but less time than X,

4. Ina fixed time, M produced the 4™ most volume of gas.

OR
M finished the reaction the fourth.

3 (Any 3)

Total: 7 |
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Section B (10 marks)

' 8(a) |
. — I
| number of electrons | number of neutrons | number of protons | | 2
| Lt 17 18 17 i
: B 36 44 35 2

1-2 comect [1m]; 3 comect [2 m]; 4 comect [3m)

i
| (B)(i) liguid L ]
(b)) | Yz is iodine |

®  Unr ive/least reactive as it is not able to displace any of | 1 [
the halogen !

Xz is chloring as |1

= the most reactive as it is able to displace all the halogen. 1 ,

(b)iil) [ Cl:+2Br > Br. + 2CF° Comect formula—1 7
Ch+aI > 1+ 2Cr Correct balancing — 1

Bry+ 21" = Iz + 201

Ignore state symbol
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| 9(a) Calcium chloride R a N
| Calls . - 1
&) ' sxpariment 1
Exp
3-1m
| | YIHLITH i fhiai i
ot 2
| 7% s
Eapeiiprein 4 1m
1
|
I
(¢) | When concentration increases, the number of particles per unit volume | 1
| increases. Resulting in higher frequency of effective collisions and higher i 1

| speed of reaction.

Gad Syringe hyShin

Conbcal flask with reactant 1 m 2
| Gas syringa 1 m R R ]
{eqi) Mobe in 80 g = B0/ 36.5=2.1918 mol 1
Concentration = 2.1918 maol / 0.5 dm® = 4,38 molidm? 1
(i) | ECF from part (i) Y E
| Moles in 100 cm® = 4.38 x (100/1000) = 0.438 mol 1
| Conceniration = 0.438 malidm?®
Foes = ) Total: 10 |
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[10(a)(i) | fermentation - 11
. glucose i 1
(i) | The yeast (microbes) would denature/ stop working/ be destroyed/die. ‘| 1
|
(B){i) 1
H H H |
| | . |
H-C-C-C-0-H |
| | |
HHH
[y Purple potassium manganateVi1) sclution tumed colouriess/ . 1
decolourised.
(i) | CaH<COOH / CaH:0: [F+] 3
| H:0 1
(i) Oxidised . . o
Propanol gained an oxygen 1
e | c=C K
(il effervescence/bubbles observed. - i 1
PSR “Total: 10
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COMPASSVALE SECONDARY SCHOOL PRELIM PAPER

1 Which apparatus is most suitable for collecting 25.0 cm?® of fluorine at room temperature?

buretie
gas syringe
measuring cylindar

o 0O @ P

pipetie

2 The melting and boiling points of two substances X and Y are shown.
Substances X and Y are miscible liguids.

substance melting point/ *C |  boiling -uuim f*C
[ X 5.5 . 80
y g5 10

Which method is most sultabla 1o separate substances X and Y7

crystallisation
filtration

fractional distillation
simple distillation

=T T = < I

3 Which staterments about the Kinetic Particle Theory are correct’?
1 In gaseous state, particles are far apart and moving in random directions.
% Particles in solid state have lower kinetic enargy than particles in liguid state.

3 During boiling, particles gain energy and break free from their fixed positions

A 1 and 2
B 1 and 3
c 2and 3
3] 1,2and 3
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4 A solid substance is heated 1o melt and cooled as shown in the diagram,

temperature { "C

.1I.

What are the physical states of the substance at M and N?

[ M

Ry A T

| B liguid + solid
[ liguid + solid
i ] solid

liquid + solid

liquid + solid

5 A solution of lead(|l) nitrate is tested with different reagents.

Which row gives the comect observation?

P R

test

obsarvation

o0 @ P

[} An element X forms an ion X

Which group of the Periodic Table is this element found in?

Group |
Group |
Group VI
Group VI

o o0 @ P

aqueous ammonia added
aquecus sodium hydrosdde added
aquesus sodium hydroxide added
dilute nitric acid added

white precipitate formed, soluble in excess

white precipitate formed, soluble in excess
effervescence observed
effervescence observed
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7 The chemical formula of the compound formed by P and Q is PQ..
Both P and Q are non-metals.

What iz the cormect electronic configuration of P and Q7

- 5
A 22 | 27
B 2.4 ' 2.6

|C 281 26

|D 2.8.6 2.1

S -

8 Patassium chiorate has the formula KCIO;.
What Is the chemical formula of copper(ll) chlorate?

CuClO;
CuzCi0s
Cua(ChO3) 2
Cu(CiD3)a

o 0 m P

] A solution of nitric acid is made by dissolving 31.5 g of HNO in 200 crr of water.

What is the concentration, In molidm?®, of this solution?

A £.0025 molidm?
B 0.1575 maolidm?
c 2.5 mol/dm?

D 157.5 molidm®

10 A student adds an agueous solution of sodium hydroxide to a solution of dilute hydrochloric acid.
The reaction is exothermic.

Which row shows the direction of heat flow and the change in temperature for this reaction?

temparature change | direction of heat flow |
A fall : from surroundings
B fall to surroundings
le rise | fram surroundings
D Ase to surroundings
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11 Copper(ll) oxide is added to excess dilute nitric acid.
The equation for the reaction is shown.
CuO(s) + 2HNOa(ag) & Cu(NOa)z(ag) + Hz0{)
Which changea in the conditions will increase the speed of reaction?

decrease the conceniration of nitric acid
decreasea the volume of nitric acid

increase the particle size of copper(ll) oxide
incraase the temperature

o 0O @ P

12 Part of some chamical reactions ara shown.
Which reaction represents reduction?

2CF 2 Clz +2¢
H* +OH - H0
Ma* + Ci- = NaCl
Fe* +8 =& Fe**

= B

13 Substance £ is an insolubla salid. Excess substance £ is added into a beaker of dilule
hydrachloric acid.

The pH of the reaction mixture i measured and shown.

» mass of substance £ added / g

Whati is substance Z7

calcium hydroxide
magnesium carbonate
polassium axide

= T B -

silver chloride
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14  Somae information about oxides of T and U are given.

i reacts with acid to reacts with basa to ,
form salt and water form salt and water

oxide of T ¥ i

oxideof L | ot - 4

What type of oxides are oxides of T and U7

T u
A | acdic i amphoteric
B amphotenic acidic
' basic neutral

D neutral hasic

15  \Which salt requires pipette and burette in its preparation?

A ammonium chiaride
B barium sulfate

¥ lead(ll) chioride

[i] ZinG nitrate

16 Which row about bromine is cormect?

[ state at room colour displacement reactions
| | temperature . | . |
[ A ligquiicl red-brown displaces chlorine from chiorides
'B liquid red-brown displaces iodine from iodides

c solid biroen displaces chiorine from chlorides
|£ ' solid brown displaces iodine from iodides |
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17 |dentical plecas of iron are placed in four different test-tubas.

In which test-tube will the iron rust?

=1 - water

copper

18  Two statements ware made about acid rain.
Statement 1: The burning of fossil fuels containing sulfur is a cause of ‘acid rain’.

Statermnent 2: Acid rain = formed from sulfur dioxide which is producad when sulfur compounds
bum

Which of the following is true?

A Both statements are comect and statement 2 explaing statement 1.
Both statements are cormect but statement 2 does ot explain statement 1
Statement 1 is comect but statement 2 2 Incorract

o 0o m

Statement 2 Is comact but slatement 1 is incormact

19 Which petroleum fraction is used as a material for road surfaces?

A bitumen

B digsel

c lubricating oil
D naphtha

ARE EXAMS COMING?
BOLUGT TS 1 SUGHT LEARNING ol

o
.gSMILlfT e
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20 The diagram shows part of the structure of an addibion polymer.
F
|

-
'n-—l:l':l—'n
-n—'ll'fl—-r:
m—0=m
=0 =

Which monomer is used to make this polymer?

A F
|
F_C-F
|
F
. F
|
H=C-=H
|
£
- FF
o
C=C
i
FF
D H H
| i
C=C
| |
H H
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Section A
Answer all the questions in the spaces provided.

1 Wirite on the line above the arrow a suitable description of the change. The first has been
completed for you as an example.

example ethena e polyiethene) production i
II' bl‘ﬂmll’l&&fﬂm ........:-......-............--- hmmldﬂ iﬂn
[
(b) carbon carbon dioxide
| dissolving ammonium dra i temoerature
(e) chioride in water P pe
(d) - sea waler ; pure waler

| sodium chloride TR [ : |
molten sodium chloride
{EJ | ﬂﬁ'ﬂﬁ'ﬁ e iﬁ]

2 Usa the Periodic Tabla to halp you answer the following questions.

{a) State the order by which the elements are arranged in the Periodic Table.

.................................................................................................................. [1]
(b} ‘Which group contains only
() relatively soft, low density Metals, .......ceeerremreessssnioes ]
(i)  monatomic non-metals? ... ... M
() MName an element which is
{1} found In Group V1, period 3, .....ccocesesasesssmsmsnnnmn ]
(il} inthe sama perod as berylium but has a more metallic character.
................................ 1]
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3 Paper chromatography was used to find out the type of food colourings used in Brand X Jelly.
Five commaonly used food colourings, A, B, C, D and E were spotted on the chromatogram
Fig 3.1 shows the chromalogram.

0 0
0 0
0 0 0
0
| 0 0
. I'--"I . ™ ™ iy i
= . Ly L L -
X A B D E
Fig. 3.1
(a) State which food colourings Brand X Jelly contain,
................................................................................................................... 1]
(b) From the chromatogram, state and explain one difference in physical property betwean
food colourings € and D.
.................................................................................................................... 2]
{c) What would you say about the boiling point of food colouring B? Use Fig 3.1 to explain
YOUF reason.
.................................................................................................................... [2]
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A photochromic glass is a type of glass that darkens on exposure to UV light.

In photochromic lenses, sitver chloride and copper(l) ehloride crystals are added during the
manufacturing of the glass.

In the presence of UV light, silver particles produced darken the glass
AgClis) + CuClis) = Agis) + CuClzs)

(a) Determine the oxdation states of copper and silver in this reaction.

| oxidation state In oxidation statein |

slemant | |

= reactants products |

i copper !
5||uﬂl' N | [2]

(b) Using your answer in (a), identify and explain which element is oxidised in the reaction.

When sodium hydrogen carbonate, NaHCOs, is heated, it decomposes lo form sodium
carbonate, Na;C0;, water vapour and carbon dioxide as shown in the equation:

2NaHCOs(s) = Na:COs(s) + H:0{g) + CO:(g)
16.8 g of sadium hydrogen carbonate is heated and decomposed.

(a) Calculate the relative formula mass of sodium hydrogen carbonate, NaHCO;.

ralative formula MESS = ......oceereivivsmsnrmnrermsmn [1]
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(b) Calculate the mass of sodium carbonate, NaxC0a produced.

mass of sodium carbonate = ..ccvvcnviccnnincininceeea § [2]

{e) Calculate the total volume of gas produced

volume of Ga6 = .....cooensmsisme g [2]
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6 Fig. 6.1 describes some of the reactions of an aqueous salt solution, A

add AQUEOUS sodium A |
—— _“Tf_':'f"””“ 1 2n aguaous |
solution !
. S ‘ add dilute nitric acid and
B aqueous barium nitrate
graen |
precipitate ;
- T o [ ¥
add [ -
solution X | i | E
' green | | white
| c solution I | precipitate |
red-brown L— — -

precipitate
Fig. 6.1

(a) Identify A. B, G, Dand E

B vcenrmemmsesininsasssisnanns [5]

(b} Write a balanced chemical equation for any of the reactions included in Fig. 6.1

{c) Suggest the identity of solution X and state the role it plays in the reaction.
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T A studeni investigated the reactivity of three metals — magnesium, nickel and zinc

(a) Inthe first experiment, the student investigated the temperature change when he added
different metals to dilute hydrochloric acid.

Tabla 7.1 shows the results.

Table 7.1
, metal ﬂl:i.'l.:h_d__. :r;ﬁail -*L;m_paFa:ura 1*C final temperature / *C
magnesium 25.0 42,5
nickel 25.0 { 27.0
zinc 25.0 ! 32.5 )

(iy State two variables that neads 1o be kept constant to ensure a fair experiment,

(i} Using the information in Table 7.1, place the metals in order of their reactivity.

MOSt PECHWE . e

leasl reactive .......ocececrereressssnnnnne. (1]

{b) Inthe second experiment, the student then added the same three metals — magnesium,
nickel and zinc, 1o different metal sulfate solutions,

Predict if there would be a reaction occurring and complete Table 7.2,

You should:
= use a tick (+') to show where a reaction will occur
« use a cross () to show whera no reaction will oeeur

Table 7.2

magnesium sulfate nickel sulfate zinc sulfate
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8 Table B.1 shows the proton and nucleon numbers of sorme particles

Table 8.1
particla proton number nucleon nun;ntlu
[ v 8 17
w 8 8 |
. x g ! 18
" 12 25
l_ z 17 | B

(a) Particles ¥ and Z reac together to form a compound.

()  Draw a ‘dot-and-cross' diagram to show the arrangement of electrons in this
compound. Only the outer shells of electrons need (o be shown.

[2]
il Describe two physical properties of this compouwnd
......................................................................................................... [
(b) (i) Which two particles have the same chemical properties but diferent masses?
............................................................................................................ ]
(iiy Explain why this is s0, using information from Table 8.1.
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Section B

Answer any two questions in this saction.
Write your answers in the spaces provided.
g A student investigates how the speed of a reaction changes over time,
(a) Excess zinc granules are added to dilute sulfuric acid in a flask and placed on an
elactronic balance. The mass of the flask and iis contents are measured regularty until

the reaction is complated.

(il Sketch the graph that the student will obtain from the data collected. Label both
axes.

.

{iij E=plain how the graph shows that the speed of reaction changes over fime

L

(2]

............................................................................................................
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{b) The student then Investigated how the concentration of acid and the particle size of zinc
affect the speed of reaction.

The student variad the concantration and particle size as shown in Table 9.1.

Table 9.1
— - , S
| concentrationof | e of Zn
- expeariment | HsSO0u/ sy | particle size o
;_ 1 0.5 granules
2 1.0 powder
3

(i)  Fill in the conditions for Experiment 3 in Table 9.1 for the student to be able lo
determine how concentration and particle size affect the speed of reaction 1

(i) State how the concentration of acid and the particle size of zinc affect the speed
of reaction,

Use your knowledge of reacting particles to explain your answer.
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10 Most metals exist in the form of ores. An ore is a compound of the metal mixed with large
amounts of earth and rock,

{a) The position of a metal in the reactivity series affects the sase of extraction of the matal
from its ore.

Both magnesium and iron are found in the reactivity series.

(i) State the methods of extraction for magnesium and iran.

MOM  sciciessreresssmsmsmsssoscsncncasansnsasns [2]

(ii) Explain the difference in the ease of extraction of magnesium and iron from thair
Ores.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| FEERFRFR PR F A NS F R F N RN

{b} HMame one metal that occurs freely in nature as an uncombinad metal.
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{¢) Many metal ores contain carbonates of a metal. The amount of carbonate can be
determined by reacting the ore with an acid,

You are provided with two metal ores, P and Q.

Describe a laboratory investigation that can be used to decide which metal ore, P or Q
contains more carbonate. Include all the measuremeants you would make.

You may draw a diagram to help you.

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

.................................................................................................................... [4]
{d) Instead of extracting metals from their cres, we are encouraged to recyche matals.
State an advantage of recycling metals.
[1]
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11 Alkanes and alkenes are two homologous seres of hydrocarbons. One property of a
homologous saries is that the members have the same general formula,

(a) State the general formulas of alkane and alkene homologous seres.
BIKANE  ..cciiccsncrsnsise s s eanes
BEBEIITHR oo i e m  E (2]

(b) Stale two other properties of a homologous senes.

.................................................................................................................... (2]
{c) The cracking of nonane, CeHzo, produces methane and ethene.
(i} Write a balanced chemical eguation for this reaction.
............................................................................................................ 2]
(i} Describe atest to distinguish between methane and ethane,
........................................................................................................... [2)
fiii) Describe what is a cracking process and explain why cracking is important in the
chemical industry.
............................................................................................................ [2]
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ANSWER SHEET
Paper 1
Q1 | Q2 @3 Q4 Qs Q6 Q7 Q8 Q9 Q10
B | C A B8 B C B D = D
Qi1 [ Q12 | Q13 | Q14 15 | Q16 | 017 [ @18 | Q19 | Q20
D D B C A B D A A C
Faper 3
Sechon A
1 (a) reduction 1
(b} combustonioxdation 1
(e} endothermic (1
(d} simple dishilahon [1
(¢} meling [1]
. (a} ncreasng proton number i1
Wi ) Group (1
{iil GroupD 11
fe) M sife i
{ii) lihium i1
3 (a ACLE

b} Food colouring C 3 less soluble than D [11

siariing ine ! spot is nearer to  [1]

e} Food colouring B will boil over a range of temperatures. 1
as it is a mixture of 2 components/substances 1]
128
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(b)

(b)

(c)

=]

(c)

alamant oxidation state in pxidation state in
reactants products
t : | .
[ silver +1 0
Mﬂs oxidation state IHEEEEEE from +1 in CuCl o +2 in CuCls.

relative formula mass = 23+ 1 « 12 + 3(16) = B4

Mumber of molas of NaHCO: = 16.8 7 84

=02
By maole ratio,
NaHCO; : Na:C0a
2:1
0.2:0.1

rmass of MazC0.= 0.1 x [2(23) + 12 + 3(16)] = 10.6g

By mole ratio,
MBHCG: tHa D : C':JJ
2:1:1
0.2:01:01

volume of gas = (0.1 + 0.1) x 24 = 4 Bdm?

iron(1l) sulfate / FeS0,
- iron(IT) hydroxide / Fe{OH)z
; iron{TI} hydroxide | Fe(OH)s
- irondTT) nitrate / Fa(NO )
E: barium sulfate / BaS0.

oo m»

FeS0s+ 2Ma0H — Fe(OH): + Na:50,
oR

FeS0, + Ba(NOs); — Fa{ND;): + BaS0.

1m for comect formuias; 1m for balanced chemical equation

acidified potassium manganate(VIl) / KMnO. or acidified potassium dichromate{V1)

oxidising agent

any 2
(1

(1
1

1]

(1

[

1

1
M
[1]
[1]
[1]

2]

(1]
[1]
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T (a) (i) same size/mass of metal
same concentrationfvolume of acid
(i) most reactive magnasium
zing
least reactive  nilckel
(b) | magnesium sulfate nickel sulfate zinc sulfate
I T _—1 [
| magnesium — v | "
niickel X - X
zinc * v j |
a B any 3—1m
8 (a 0 2
s ) !
.y | |
“ ¥ zi
I\ J A
im for comect charge and ratio; 1m for cormaet alectronic struciure
minus im far drawing imner shell electrons
(i) soluble in water, not soluble in organic solvent
high melting and boiling point
good conductor of electricity in mollen and 3 i
any 2
by i)y VandW
(i) They are isotopes of the same element. _
They have the same number of valence electrons, 6, hence same chemical

properties .
They have different number of neutrons, Y has 8 and W has 10 hance different
masses,

1]
(]

(]

(2

[2]

(1l

Ml
1l

[1]
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Section B
9 (a) (i)
(id)

b) (M

i)

10 (a) ()
(if)

mass of flask & contents / g

p lime § min

fabgl = 1m
shape of graph — 1m

Gradient is steepest at the start; speed of reaction is the fastest

Gradient decreases with time untl gradient is zero, speed of reaction

decreases with time until reaction stops

0.5 and powder
or
1.0 and granules

Speed of reaction increases with higher frequency of effective collisions
between reacting particles of Hx504 and Zn.

Whan the concentration of acid increases, speed of reaction increase.
As thare are more H-ons per wnit volume,

When particle size of Zn decreaze speed of reaction increase,
Smaller particle size provides a larmer total surface area for collision.

magnesium: alectrolysis
iron: reduction using carbon

Magnesium is more reactive than iron
hence more energy is needed to break the bond in the compound to extract

magnesium than inon.

(b} gold/platinum

Find a Home Tutor in Singapore
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(d)

1 (a)

(b)

(c)

Exparimental set-up with gas syringe [draw or descnbe) 1

Add the same mass of P and Q in the same volume and concentration of [1]
hydrochloric ackd, separately in each conical flask.

Measure the volume of carbon dioxide gas collected until the reaction has stopped /' [1]
volume of gas collected remains constant / over a period of time e.g. 5min

(1]
The ore that produces more volume of carbon dioxide gas contains more
carbonate.

It conserves finite resources [1]
It requires less energy to recycle than to extract from fts ore
any 1

alkane: CHanez (1]
alkena: CaHim (1
They have similar chemical proparties 1
They show a gradation in physical properties 1
mambers in the homologous series differ by -CHz-

{i:l CaHz-:l ':" ':Hq. + 4':-::'H4 [E]

correct formula of methane and ethana — 1m
balanced chamical eguation — 1m

{ii} Test Bubble methane and ethene separately into aquecus bromine. [1]
Observation: Red-brown sgueous bromine tums colourless when ethena is  [1]

added, remains red-brown when methane is added.

(I} Cracking is a chemical reaction which preaks up large and long-chain alkane [1]
molecules into smaller and more useful hydrocarbons molecules, gndior

Mydr n
it converis long-chain alkanes into smaller and more useful hydrocarbon [1]
malecules. which are in greater demand.
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PING Y| SECONDARY SCHOOL PRELIM PAPER

1. The diagram below shows two methods of collecting gases.

T
MEASUNngG %
cyhnder E

Which row gives the properties of a gas which can be collected by bath methods?

. property 1 property 2
A soluble in water denser than air |
B soluble in water ___less dense than air
1 C insoluble in water | denser than air
D insoluble in water less dense than air

2. The diagram shows paper chromatograms of four substances A, B, C and D.

0
U 0
U U U
3¢ x W
A B C D

Which of the following statements is true?

Substance A is a pure substance,
Substance B has a variable melting paint.
Substance C is found in substance B,
Substance D is found in substance C.

oOome
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3. The curve below shows the temperature changes as liquid Q was cooled from

60 °C

to 10 °C.

peEmperEune § °C

g BS S S

o

il
Tirres: [ min

Which statement comrectly describes the particles of liquid Q at various regions of
the curve?

A

B
c
D

Heat energy is gained by the particles at region XY to overcome the forces

of attraction.

The particles exist as a mixture of gas and liquid at nagiun XY,
The particles are vibrating about fixed positions at region YZ. )
The particles are arranged far apart and in a disorderly manner at region

WK

4, Which diagram best represents a mixture of elements?

A

Find a Home Tutor in Singapore
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5. Which information is comect for the subalomic particles?

. subatomic particle | position in the atom | relative charge r relative mass
A proton inside nucleus -1 0

B neutron outside nucleus 0 E 1

c electron outside nucleus +1 . 1

D proton inside nucleus +1 | 1

E. The table shows the number of neutrans and electrons in four particles of elements.

___particles | number of neutrons | number of electrons
= E . — E | S S E
J 8 10
M 12 10
x* 10 10

Which of the two alements are isotopas?

A E and X B EandJ
c E and M D M and X
[ Ethane, CzHe and ammonia, MHa are covalent compounds. The electronic structure

of these compounds and statements about them are given below.

H H
] I L ¥ ]
H—C—C—H HENZH
(| ox
H H H

1. A molecule of ethane contains double the number of hydrogen atoms as a
molecule of ammonia.

. A molecule of ammonia contains 2 electrons that are not involved in bonding.

In an ethane molecule, the bond between the carbon atoms is formed by sharing

2 electrons, one from each carbon atom.

[ZR X

Which statements are correct?

A 1 and 2 anly B 1 and 3 only
c 2 and 3 only D 1,2and 3
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The diagram shows the molecule ethyl propanoate.

H H
| 1 /A W R H
B A P S S N
H H | : |
H H H

How many bonding pairs of electrons are there in the molecule?

A 10 B 15 Cc 17 D 20
Ethane, CzHs, bums completely in oxygen to produce carbon dioxide and water.
2CzHe + 702 —4CO:z +6 H20

What is the total volume of gaseous products obtained at room temperature and
pressure when 0.5 moles of ethane is bumt completely?

A 6 dm? B 12 dm? c 24 dm? D 60 dm?

0.1 mol of sodium chloride was dissolved in 100 cm?® of water to form solution X.
What can Cassandra do to obtain a 2 mol/dm? solution of sodium chloride?

A add 100 cm? of waler to solution X

B evaporate 50 cm?® of water from solution X

C dissolve 1 mol of sodium chloride in solution X

D prepare another 100 cm?® of solution X and mix the solution together

Agueous solution of an unknown salt gives the following observations when added
to the following reagents.

reagent used result
| acidified aqueous barium chloride white precipitate _
aqueous sodium hydroxide green precipitale that turms brown showly |

Which compound could have been present in the water?

A iron{ll) sulfate B copper(ll) sulfate
C iron{lll) chioride D  zinc chioride
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12. The diagram shows two substances, R and S, being heated together.

darmg red limus
papar furns hioe

ﬁ i@ and 5

[

hieal

Which row identifies R and 57

substance R
A aluminium
B aluminium
G | ammaonium sulfate
D ammonium sulfate

_sﬁhslan:a 3 ]

aqueous sodium nitrate !
hydrochloric acid
aqueous sodium hydroxide
! hydrochlornc acid

13.  Four different solids, W, X, ¥ and £, are dissolved in equal volumes of water at
20 "C. The table shows the change in temperature when each solid dissolves in

water,
i [ w “T.C°X [ ¥ I *
change in
10 -6 -3 +15

temperature AC N |
Which row correctly describes the energy changes when sach solid is dissolved in
water?y

solid I energy change | solid | energy change |

Al W | endothermic Y exothermic

B X exothermic W endothermic

c " endothermic | 2 exothermic

D Y exothermic | Z endothermic
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14. The table below shows tha reactions of three oxides X, ¥ and 2.

|' oxide | reactswithacid |  reacts withalkali
_ X no o no
l_ . SE— yes yes
! Z no yes
Which of the following comrectly describes the oxides?
I EE: ¥ | z ,
A |  amphoteric : neutral acidic ;
B . amphoteric neutral | basic
cC | neutral | amphoteric | acidic
D | neutral amphoteric | basic ,

15.  In an experiment to determine the reactivity of metals Q, R and S, the reactions of
the metals with cold water and dilute hydrochloric acid were recorded in the table
below. A shaded box indicates that the reaction is not camied out.

metal | reaction with cold water rﬁ:?:g;_ﬁ:}:ﬁr displacement reaction !
a no reaction |
R | no reaction 3 readily

B S L
can displace metal Q |
from its salt solution |

g slow

What is the order of reactivity of the metals from the most reactive to least reactive?

A S2>R->0Q B S=20Q-=>R
c Q=2*R=>5 D R2+5-20Q

16. Which air pollutant is not correctly matched to its source?

‘ air poliutant | _ ~ source i
A carbon monoxide | complete combustion of carbnn-cnnt'aining fuels
B oxides of nitrogen lightning activity
| ¢ sulfur dioxide | volcanic eruption
D | unburnt hydrocarbon | incomplets combustion of carbon-containing fuels
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EFFICIENT | BRFECTIVE . BASY

17.  Which statement about trends in the Periodic Table is not cormect?

A Elements in the same pericd have the same number of electron shells.

B The elements change from metals to non-metals from left to right.

c The number of protons in an atom of an element increases from left to right.
D The oxides of the elements change from acidic to basic from left to right.

18.  Which of the following is a redox reaction?

AgNO3z + HCI & AgCl + HNOa
Mz + 3Hz < 2NH3

LiOH + HNO3a <* LiNOa + Hz0
MNH4* + OH = NH:OH

oom®

19,  In experiment 1, an excess of finely powdered marble is added to 20 cm? of dilute
hydrochloric acid.

In experimant 2, an excess of large marble chips is added to 20 cm? of dilute
hydrochloric acid of the same concentration.

The total wolume of carbon dioxide given off are determined at regular time intervals
and plotted in the following graph.

botal
volume of
COg / cm?

time

Which part of curves is obtained in the two experiments?

axpérimant 1 ._Eitpe.rime;ﬂ?ﬂ
= . > S
B X L
c Y rd
D Y X

20. A student investigated the reaction of vegetable oils with hydrogen. 100 cm? of
hydrogen was bubbled through 1 g sample of four different vegetable oils containing
a suitable catalyst.

The volume of hydrogen remaining after each experiment was recorded.

“vegetable oil | volume of hydrogen remaining /cm?
F 100
Q -1 ]
R B3
8 o
Which vegetable oil(s) is/are unsaturated?
A P, Qand R B Q and R only
c Q,Rand 5 D S only
END OF PAPER
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Section A
Answer all the questions,
Write your answers in the spaces provided on the question paper.

1. The following are terms used to describe chemical reactions.

—1

additon | rusting | redox |
neutralisation substitution |

| decomposition

Using the tarms above, identify the type of reaction that each chemical equation
represents. (4]

Each term can be used once, more than once or not at all.

[ | description of reaction chemical reaction
; :
{a) CaHe + Ha — CaHe i
(b) ZnCO;z < Zn0 + CO:z |
(c) Hz + Fz2 — 2HF | _
“ﬁ] C2He + Clz — CaHsCI + HCI | —‘
2 The diagram below represents part of the Periodic Table. The code letters K to Q represent
elements. i
s
g N K | : |
Liel ] [ | | NI |
Q ' (o] .

Using the code letters, identify the following element(s) in (a) to (d).
[You may use any code letter once, more than once or not at all.]

Write down the symbol for an element which
(a) does notreact with any other element,

)
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2 (b) forms an oxide that reacts only with acid,

.1
(e) has variable oxidation state number,
<« [1]
(d) forms oxide and is added to decrease the acidity of the sail,
- M
3 Table 3.1 contains details of seven different particles. The letters are not the chemical
symbols.
[ D E F | & H [ 1] J
nucleon | i
| reiber .l 3 | 0N i 14 19 23 5
proton number | 2 | & T 10 11 17
total number |
| of electrons ‘ | . a , T___ B _1_0_,___ 1 i 13
Table 3.1
Use the table to state which of the particles, D, E, F, G, H, l and J
(@) hasasingle NBULNON, ..........ocormrerimmrarinsnes [1]
(b}  will form an ionic compound with chloring, XCla, ..o, [11
(e} issoftandshiny. ..................... 1
4 Most substances can be placed into only one of the five groups listed in Table 4.1.
group | letter
| element A
, compound : B
| mixture of elements C
| mixture of compounds | D
mixture of elements and compounds E
Table 4.1
Which of the groups, A, B, C, D or E in Table 4.1, best describes each of the following
substances? [2]
.  substances group
| (a) air |
(b) | hydrogen
. (c) brass |
_{d) | sodium carbonate | ]
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5 7 g of lithium reacts with 50 cm? cold water as shown below.

(b)

()

(d)

oold water *

3 drops of universal indicator

Write the chemical equation for this reaction. Include state symbols in your equation.

Describe what is observed (apart from release of hydrogen gas) when lithium reacts
with cold water.

.« [1]
Calculate the number of moles of lithium used. 1]
no of moles of lithium= ...........coooeeee.. mal
Calculate the concentration of lithiurn hydroxide formed. [2]
[Relative atomic masses: A H, 1,0, 16; Li, 7]
concentration of lithium hydroxide = _........................ molidm?
142
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6 Some power stations use coal as fuel. Coal contains sulfur impurities. On «
sulfur is oxidized to sulfur dioxide. The melting and boiling points of sulfurc..

73 °C and -10 “C respectively. Before the waste gases are released into the almusphm
the sulfur dioxide is removed by limestone. The diagram shows the amount of substances
used and produced by a coal-fired power station in a day.

_c_.-.._.r -ﬁ"'\-\.\__‘_
.--—v‘_"f#f 'ﬂlﬁl ) LY

b waste gases g, w

T

e e
S ﬁ"‘"“\-\_

-y m-'HJ\N | e

Sh 09| b

(a) Draw a ‘dot and cross’ diagram for one of the waste gas, carbon dioxide. Show only
the valence electron. [2]

T

(b) State one harmful effect of sulfur dioxide.

-]

(e) Using Kinetic Particle Theory, describe the changes in arrangement and movement
of sulfur dioxide from -63°C to 0°C.

-7 gL T L

movement: ....
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[ (d) Limestone removes sulfur dioxide from the waste gases, as shown in the equation
balow,

CaCQOa (s) + S0z (g) — CaS0a (s) + COz (g)
Calculate the maximum volume of carbon dioxide produced from 30000000 g

(30 tonnes) of limestone at room temperature and pressure. [3]
[Relative atomic masses: A« Ca, 40; 0, 16; C, 12; 5, 32]]

volume of carbon dioxide gas = ...............dm*

(e) When the limestone was first used in the power stations, some scientists claimed
they ‘solved all pollution problems at the power stations’. Explain why this is not true.

-
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7 5 g of magnesium ribbon was added to 100 cm? of 1.0 molidm? of excess hydrochloric acid.
Volume of hydrogen is collected and recorded every 30 seconds.

Fig. 7.1 shows the results obtained for the experiment.

volume of
hydrogen /cm?

L] time /s
Fig. 7.1

(a) The experiment is repeated with 5 g of magnasium ribbon and 100 em? of
0.5 molldm® excess hydrochloric acid. Sketch the graph that you would obtain from
the results of this experiment on the same grid in Fig. 7.1. Label the graph X.  [1]

(b} The experiment is repeated with 2.5 g of magnesium ribbon and 100 cm? of
1.0 mol/dm? excess sulfuric acid. Sketch the graph that you would obtain from the
rasults of this expariment on the same grid in Fig. 7.1. Label the graph . 11
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(a)  Sodium chloride and lead(ll) chloride are two different salts which require two
different methods of preparation. Complete Table 8.1 below to name the possible

reactants used to prepare these two different salts. 2]
salt reactant 1 __reactant 2 1
sodium chioride |

lead(ll) chloride : |

Table 8.1

(b)  Nicholas wrote his Chemistry notes by hand while preparing for his Chemistry
examination. The following is an extract taken from his notes illustrating the following
instructions for preparing magnesium nitrate crystals.

Place 100 cm? of dilute sulfuric acid in a beaker. Heat the acid until it is almost
boiling. Add magnesium powder until no more can dissolve. Filter the mixture. Place
the residue in an evaporating dish. Place the evaporating dish on a tripod and heat it
until the liquid has been reducad to about one-third of its volume. Set aside the
mixture and allow it to cool. Filter off the crystals from the cooled solution. Wash with
large quantities of tap water and dry them between pieces of filter paper.

(i} State the purpose of the underlined instructions in Table 8.2. [2]

. instmcﬁtm_ﬁ ' ) purposea

until no mMore can
dissolve |

about one-third of its

volume
Table 8.2
(i)  Nicholas has made several mistakes in his notes. Complete Table 8.3 to list

ane of the mistakes and correction to the mistake. [2]

i mistake | ~ comection to mistake B

[

L -
Table 8.3
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9

Aldehydes are a homologous series of organic compounds like alkanes and alkenes.
Table 8.1 shows the names and formulae of some aldehydes.

name formula |
meathanal HCHO
ethanal CH3CHO
propanal C:HsCHO
pantanal CaHsCHO
Table 9.1

{a) Using the information in Table 8.1, give two pieces of evidence that suggest
aldehydes are a homologous series.

........................................................................................................ 2
(b) Predict the chemical formula of the next member (after pentanal) in the aldehydes
homologous saries. (1
Chemical formula: ....................
147
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10 Study the series of chemical reactions shown in Fig. 10.1.

| ' while precipitate G
colourless | colourless | : 5
olution | okt ——I-I' which dissolves in
. - - o colourless solution A
- bes forrm & colouriess
dissolvad in solulion
wabar warmied with -1
' ot | colouriess
¥
pungent gas R | solution D which
which urms | urns mees! bl
maisl red litmus fitrmiee paper red
papar Hue
N — diluie nifnic acid, .
e | Tollowed by BQuecus | S
ahile :!u::lpﬂﬂle F | silver nirale —
colouress solution B [ sohstion E
Fig. 10.1
(a) |dentify the following substances.
| substance | identity of substance
A
B |
D
E
F

(3]

(b)  Write the ionic equation for the formation of white precipitate C.

Find a Home Tutor in Singapore
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Section B (20 marks)
Answer any twe questions from this section.
Write your answers in the spaces provided.

11 Group VIl elements exists as diatomic molecules and are strong oxidising agents. Chlorine
is an example of a group VIl element that is highly reactive.

(a) Chlorine gas reacts readily with Group |l metals to form a chioride salt,

(i) Mame a Group |l metal. Write a balanced chamical aquation to show the
reaction of chlorine with the metal.

.12

(i) Draw a ‘dot and cross' diagram to show the bonding of the metal chloride salt
formed. Show only valence electrons. [2]

(lii)  Predict the electrical conductivity of the chloride salt at room temperature and
pressure. Explain your answer.

.2

11 (b)  Agueous chiorine is added lo aqueous potassium bromide. The equation for the
reaction is:

Clz (aq) + 2KBr (aq) > 2KC/ (aq) + Brz (aq)

(i) Explain, in terms of oxidation states, why aqueous chlorine is a strong
oxidizing agent.

-2
(i) Describe and explain the observation made for the reaction.
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12 Four metals, W, X, Y and Z are tested with cold water, steam and dilute hwvdrochloric acid
separately.

Table 12.1 below shows the results of the expenment.

T “reaction with |
: i divte | |
metal | ic | it i

coldwater | steam | hydrochlonic | o..o0 o) oifate
| acid [
w " A !
X v ¢ !
¥ X x x |
- X X v
Table 121

key:
+: reaction occurred
x: no visible reaction

(a) Arrange the four metals, W, X, ¥ and Z in increasing order of reactivity.

-1
(b)  Predict the reaction of the four metals with agueous copper{ll) sulfate by filling in the
blanks with ' or %" in the table above. [2]

(e}  Metal W is often mixed with carbon to form an alloy, steel, in industries. Explain why
steel is preferably used in industries as compared to metal W,

< [2]
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12 (d) Outline a laboratory investigation that can be used to decide the reactivity of
melals, namely zing, inon and copper,

You are provided with the melals and their agueous solutions.
. Zing nitrate
. irgn {11} nitrate
" copper (1) nitrata

You may include equations in your answer.

.. [5]
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13 Ethanaol is @ member of the alcohol homologous series.

(a)

(b)

(c)

Draw the full structural formula of ethanaol. [1]

Ethanol is manufactured by the fermentation of glucose. Briefly describe this
process. Include in your answer the conditions needed for fermentation and how
ethanol is purified.

E

Ethanol is oxidized by oxygen in the air to form ethanoic acid. Draw the full structural

formula of ethanoic acid. 1
152
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13 (d) Some organic compounds are given below.

A ! B
|
H H H ! HHHH
A | H—C—C—C—C—H
C=C—C—C—H i P 7T 1T 1
vy I | ; HHHH
H H H

(i)

(il

(iii)

Describe a chemical test to differentiate between compounds A and B.

. [2]

Compound A undergoes polymerization. Draw the monomer and polymer with
2 repeating units for compound A. [2]

monomer of compound A | polymer with 2 repeating units for compound A |

Compound B undergoes a chemical reaction to produce smaller chains
hydrocarbons. Name the chemical reaction.

......... e e e 1]

END OF PAPER
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ANSWER SHEET

P1 [20 marks]

5076 /01 [Chem section only]

21 _|C 31 |A

22 |D 32 |C

23 | C 33|C

24 A M |C

25 |D 35 A

26 A 36 (A

27 |B ar |D

28 |D 38 B

29 |C /B

30 |8 40 | C

5078 /01 [Chem section only]

1 c 11 (A = =
2 |D S -8 .~ Sediad
3 C 13 | &

4 A J141(C

<] D 151A

6 A 16 | A

7 B 17 10

8 |D 8B W
9 C 19 | B

10_|B /1 [ A |
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1 [ |[__ | description of reaction | chemical reaction | |4
| ! .
| (a) | CaHe + Ha — CaHe B
1 — . |
| (b) | ZnCOs 3 ZnO + CO2 epiens: |
E— = 1
[ (e) | H2 + F2 — 2HF P |
[ |
1l ]
[ | (d) | CzHe + Clz — C2HsCl + HCI substitution |
i -
| *every 1 correct, 1 mark
2 (@) M ) 1
(b) | QorP - 1
CIEE 1
(@) [P - ) 1
3 (@D 1
') EorF | 1
(e} 1 | 1
4 | |[ | substances | group | |2
| (@) |air E |
' (b) | hydrogen A -
(¢} |brass 1 C |
| (d) | sodium carbonate B |
. “every 2 comect, 1 mark _ L
5 |(a)|2Li{s)+2Hz0 () = 2 LiOH (ag) + Hz (g) 2
| *1m for balancing equation, Tm for state symbois 1
"(b) | Lithium darts/reacts moderately on the surface of the water, 1]
I_ b e—— I———— - = I
(c) | No of mole of Lithium = 7/7 = 1 mol 1|
| (d) | From the equation, mole ratio HzO: L . ' - 1
2 |
11 : .
[
Concentration of LIOH = 1/(50/1000) 1]
= 20 molfdm?® ‘
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*1m for egual sharing of electrons between carbon and oxygen
1m for valence electrons of oxygen

(b) |

Sulfur dioxide dissolves in rainwater to form acid rain which cormodes building
and harm agualic life.

i 1

(c) |

: {d) | No of mole of CaCC; = 30000000/(40+12+48)

Change from figuid <* gas

arrangement: At -63°C, particles are arranged closely packed in a disorderly
manner. At “0C, particles are spaced far apart in a disorderly manner.

movement: At -63°C, particles are sliding past each other. At "0C, particles are
maving rapidly in any directian.

= 300000 mole

From the eguation, mole ratio of CaCOa: CO;
| 1:1
300000300000

| Volumea of COz = 300000 x 24
i = 7200000 dm?

(e)

| While limestone halps o remove the waste gas S0z, it has resulted in the
reléase of COz.

C0Oz is a greenhouse gas that contribufes fo global warming, raising earth's
femperature and causing floods in low lying dreas.

T |(a)

(b) | Graph¥

| Graph X
| = gradfent is lower than onginal graph / time taken is more than onginal time
= final volume iz same

= gradient is stegper than onginal graph
» final volume is half of the orginal volume

——— ——

1

1

(8 | (a)

- salt reactant 1 reactant 2
sodium hydroxide
sodium chloride sodium oxide hydrochloric acid
sodium carbonate

|| lead () chloride |  lead(ll) nitrate | sodium chioride solution

solution or group | chloride salts ;
*need the word solution E
*need the word or agueouUs

I solution or aguecus
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I |

[ | A E |

i *1m far each comect reagenis

"-h] m instruction | _purposa
—_— —

| until no more can

[ N ' To ensure that all acid is used.
| | dissolve

about one-third of its | To obtain a saturated solution for crystallization
volume | to take place

|'?mfn.raachpumase B
‘ . (i) ‘ mistake correction to mistake

Place 100 cm? of Place 100cm? of dilute nifric acid
| | dilute sulfuric acid

Place the residua in Place the filfrate in the evaporating dish
the evaporating dish

Wash with large Rinse with distilled water
guantities of tap
water

*1m each for sach mistake and correction. The mistake nesds fo tally
with the correction accordingly. . |
9 {a} Each member has a functional group “of CHD 2
| Each member name ends with -al
Each successive member differ in chemical formula from the next member by
: a -CHz group

*any 2 marks for 2 of the poinls
(b) | CsH1.CHO

10 | (a) | | substance identity of substance [ 5
| aqueous ammonia/ ammonia/ NHa;

|

=

zinc nitratel Zn{NCs)z;

. - " hydrochloric acid/ HCH;

zinc chloride/ ZnClz;

silver chloride/ AgCl:

(b) | Zn*(ag) + 20H (ag) & Zn(OH)a(s) 1
*mindful that the state symbel for Zinc hydroxide is solid ) | |

Structured Questions Section B
(a) ‘m ‘mag'néiium ' - i \

157
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Mg + Clz & MaClz 1
[Accept any other Group 1T metals |
® | - T e AT BRE
|
-
||
J L ] L
[1m for comect number of charges; 1m for correct number of valence
electrons)
[Deduct 1m if students do not show alternate arrangemeant of ions)
[ () | It does not conduct electricity at solid state. 1
. It does nof have free moving ions o camy charges as they are held in 1
fixed position in the giant lattice structure.
|
[{B) |(i) |Aqueous chlorine / Clz oxidises KBr to form Bra, 1
i The oxidation state of Br increases from -1 in KBr to 0 in Bra. 1
I ";H_ii Colourless solution turns reddish-brown. 1
Chlorine, being more reactive, displaces bromine from potassium 1
bromide to form agueous bromine. |
(a) ¥.Z WandX [ 1
(b) || . reaction with ) 2
| mde) dilute aqueous
i cold water steam hydrochloric | copper(ll)
| , acid | sulfate
I .
w . X v o y
' X Y | o A
Y X X X X :
Z X X N W
. [Any 2 correct answers 1m; All 4 correct E[r-\-s-we;m_i‘_m]___
[{e) | Steel is stronger / harder than metal W. The atons of different elements 1
! have different sizes that disrupt the orderly arrangement of layers of metal
atoms in pure metals.
This prevenis the layers of atoms from siiding over one another when a force | 1
L is applied. S
| (d) | Dizplacement reaction

| Add zinc into iron (1) nitrate and copper (11) nitrate solutions and observe.
| Zn + Fe{NOs): & Zn(NOs)z + Fe

Find a Home Tutor in Singapore
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' Zn + Cu(NOa)z @ Zn{NOi)z + Cu
Iron (1) nitrate changes from green to colouriess while
- Copper (N) nitrafe changes from blue to colouriess

Add iron into zine nitrate and copper (I} nitrate solutions and observe.
Fe+ Zn(NO3)z =* no reaction

Fe + Cu(NOs3): = Fe(NOz): + Cu

Copper (ll) nitrate changes from blue fo green while

zinc nitrate remains colourless

Add copper into zing nitrate and iron (1) nitrate solutions and observe.
No visible observations is seen in both experiments

Zinc is more reactive than iron and copper since displacement reactions
occurred, Iron is more reactive than copper but less reactive than zinc as only
a displacement reaction is observed when iron is added to copper (II) nitrate.

Hence, Zn>Fe=Cu

! OR i
| Place a clean strip of zinc into each of the solution. :
| Observe what happens. Repeat the experiment with clean strips of iron and |
|

copper using fresh metal sulfate solution. Record the observations in the
lable below.

Zn+ Oy + Cu
zine Solution changes from blue |
fo cofourless |
No | Fe + CuSOs > FeS0. + Cu
| brgn visible Solution changes from biue
E reaction fo green
|| I N S
| Mo
|| copper | wisible | No wisible reaction
reaction

Since zinc can displace both iron and copper from aqueous solution, it is the
most reactive mefal. Since copper cannof displace any matal from aqueous
solution, it is the least reactive melal.

Order of reactivity from least to most reactive is copper< iron<zinc

(k)

Yeast acts on glucose to produce ethanol and carbon dioxide.

| Conditions: absence of oxygen and 37°C

159
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Pura athanol can be obtained vai fractional distillation. 1
| [@ | 1
i
| .
[ (d) (i) | Add agueous bromine to compound A and compound B separately. 1
_ | Compound A would rapidly decolourize agueous bromine from reddish | 1
, brown to colouness.
|
[
- Compound B remains reddish brown. '
' (ii) monomer of compound A | polymer with 2 repeating units for 2
compound A |
H H (o E o] !
| — | L L__foad
- C— ¢ . T Y.
| | | ¢ 5 C
. | _ El-I Sy, e ¥ s
] ‘
‘ i) | Catalytic cracking 1
L S
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2

3

Tha diagram shows a micromater scale.

T

.......... g E..:"-Eﬂ_
| i E_158
) mm | . e 15
1 E— 10
it e ;._""\-\_.. -
o,
Ill_r',‘_..l""\_..\_.'\-\._.
Which reading is shown?
A 564mm B T.14mm C T.16mm D 7.64mm

Which graph shows tha motion of a heavy, steel ball falling from a height of 2m?

4 A ] B
speed spead
0 - 0 -
0 imea 0 tirme
distance } c distance o
fallen fallen
0 - i e
0 time g ime
Which diagram correctly shows the addition of a 4 Nand a 3 N force?
A B c D
5 5N .~ 5N 5N
. aN /’ l 3N A aN 3N
4N ;H 4M 4N

www.smiletutor.sg Qs +65 62664475 (O +65 90144201
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4 An object that has a mass of 15 kg on the Earth is taken to the Moon. The gravitational field
strength on the Earth iz 10 Nkg and on the Moon iz 1.6 Nkg.

What are the mass and the weight of the object on the Moon?

i mass / kg | weight / N
Al 5 Y
B | 15 150
c 24 15 ,
D 150 24 _I

5 A plane lamina is freely suspended from point P.
The weight of the lamina is 2.0 N and the centre of gravity is at C.

i P \
.1#- lamina

PC = 0.50m
PO =040m
QC =030m

The lamina is disptaced to the position shown.
Whalt is the moament thal will causa the lamina to swing?

A 0.60 N m clockwise C 1.0 N m clockwize
B 080Nmanticlockwizse D 1.0 N m anticlockwize

G Four objects of mgual mass rest on a tabla.
The cantre of gravity of sach object is laballed G,

Which objact is the least slable?

A B c D

% Q)

G
G :

T T T T S O T R R S
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7 Four studants exercised in a gym.

Which student did the most work?

exarcisa time / s | ';;-Er:.ﬁ;i"}:lévalbpad"f i)
== — ! -
| A 50 : 250
-3 100 | 150
' 200 200
|
D 250 l an

B Assuming the temperature remains constant, which combination correctly describes the
volume and the shape of a gas or liquid?

I gasorlqud | s p—— .__!

[.A I oo 1: fixed | notfixed |

'8 gas | "y ot fxed

c | liquid fheed - fixed .
D

| ligguid nol fixed | fixed
— e e

9 The diagram shows four similar cans. Each can conlains the same volume of water initially
at 80 °C. After five minutes, which can will contain the cooles! water?

dull black =

10 The dipper in a ripple tank vibrates at a frequency of 4.0 Hz and the resulting wave pattarn
s photographed. The distance between the two crests shown is 20 cm.

.
——
B e - ——

What is the speed of the wave?

A docmis B 5cmfs ¢ 16cmis D 20cmfs
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11 lce at =10 *C is heated a1 a constant rate until it is water at <10 “C.
Which graph shows how the temperature changes with time?

A B
temperature/“C temperatura/“C

o s e /
0 - il !
/ time lu/ time
=10+ =10

§
]

c D
temperature / “C temperature {"C

NV
i - 0 —
/ time / time
104 ~104

12 The human eye has a converging lens system that produces an image at the back of the
aye,

If the eye views a distant object, which type of image is produced?

A real, erect, sama size C virtual, erect, diminished
B real inverled, diminishead D virtugl, inverted, magnified

13  Radio waves, visibla light and X-rays ars all par of the electromagnetic spectrum.

What is the correct arder of increasing wavelangth?

shortest — S L 141« 1"
A | radio waves visible ight  x.rays
| B j radio waves X-rays visible light
' (o X-rays radic waves  visible light
D X-rays visibla light radio waves
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14 The diagrams represent sound waves displayed on an oscilloscope.
Assuming the controls of the oscilloscope remain the same for each sound, which diagram
reprasents the quietast sound with the highest frequency?

& ] [+
15  Which diagram correctly shows the electric field betwean two charged spharas?
A B
Cg) @D

16 An electrical quantity is defined as ‘the energy converted by a source in driving a uni charge
round a complete circuit.”

D

What i this quantity called?

A current C potential differanca

B elactromotive force D powar

47 A combined bathroom unit of a heater and a lamp is controlled by one gwitch. The uinit
contains a 2 kW heater and & 100 W lamp. In one week, the lamp uses 1 kW h of elecinical

BIVErDY.
How much electrical energy is used by the heater alone?

& 2kKWh B 4kWh C 10kEWHh D 20kWh
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18 The diagram shows a cell connected in saries with an ammeter and three rasistors {10 03,

20 02, 30 Q). The circuit can ba complated by a moveable conlact M,

I’ ~

u

A)

ey

P

L

il —o— }—o— —o
W X oo Y O on £

VWhan M = connected to X, the ammeler reads 0.8 A,

What is the ammeter reading when M is connecied to Y7

A DA B 02ZA C 03A D 06A

18  Which of the following cormeclly shows how a water heater should be connected to the

mains?
A heater metal B haaker metal
;lulng ing
o
heatin heating
Iil-[ }u{amuﬁt elament
B
i e .
3 adnvum,_ix.....‘._.. R
240V vao I .
FARUTE i ——— new
aarth o
e D
i heater metal
CASIng
:éh&'lﬂng
@lermiant
. :
2490 ¥ v o
2490V fve o
I'IEH.I*.r‘aluj—- i
neutral o sasthe B
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20 A wire hangs between the polas of a magnet.

When thera is a currant in the wire, in which diraction doas the wire move?

auarment
M I Wwires

=~/
/N,
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21 A student carried out an experiment fo study the rate of reaction when a piece of magnesium

was added to some dilute hydrochloric acid.

Which piece of apparatus is not reguired for this experiment?

A Bunsen burnar C pas syringe
B conical flask D siop-watch

Z2 An aguaous solution of zinc chloride is tested by acding reagents

Which obsersation = conmrect?

| o _réé;é;&ﬁt Ir o -nnEr!;watinns -

A acidified aqueous barium nilrale white precipitate
B AQUBOUS ammona | white precipitaie, soluble m excass
C aqueous sodium hydroxide white pracipitate, insoluble in Bxcess
D powdered copper 1 grey Er.e.cipi!ale

23  The particles in substance Z are widely spaced and able 1o move freely.
Z changes to a state in which the particies are in contact but are still able to move freely.

What is this change called?

A condensation C freazing
B evaporaton D melting

24 Four atoms are shown.
' N 50 'oF

Which statement about all four atoms is corract?

They have the same number of electrons.,
Thay have the same number of neutrons.,
They have the same number of nucieons
They have the same number of protons.

oo mP
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25  The bonding in a moleculs of carben disxide can be represented by a 'dot-and-cross’ diagram.

Which diagram is corract?

A B
- AT TN vo. TN e
Ny Xe o P ia¥ e
'I f f"! ‘w | g':r Ix (x| 1‘
i O £, C '-.x.li O j w O . C \® 0 ‘;
) --..-_) .‘;_, A y LY J J
. 1‘{ ., . . T *
” — ’
) - \\\_Jf - . e
c D
T X g “x.ﬁ,.-»-wt L \;g =
' 2 | .- { /=, \
[-c(8) o (fC ) | Off) C(¥yO )
i ./ . | x . .
1:*7_*-_' .-"'II"':"\.. .___.?""\-\.\_ _ *"F Rt . __-}"H_\. d

26  The ralative atomic mass of chiorine is 35.5.
What is the mass of 2 moles of chiorine gas?

A 1T75g ¢ Mg
B 3%3g D 142ag

27 Methana burms in cxygen.
CHug) + 20:(g) —> COx(g) + 2H:0(/}
10 cm® of methane reacted with 25 cm® of oxygen,
What is the total volume of gas that would be measured after the reaction?
Assume all volumas of gases are measured at room lemperature ang prassurg.

A 10em’ ¢ 30cm?
B 15cm? D 35ecm’
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28 Solutions of wo chemicals are mixed in 8 baaker,
A reaction occurs and a decrease in lemperature is observed.
Which statement is corract?

An andothermic reaction occurs and the reacting chemicals gain energy.
An endothermic reaction occurs and the reacting chemicals lose enerngy.
An axothermic reaction occurs and the reacting chemicals gain enargy.
An exotharmic reaction occurs and the reacting chemicals lose energy.

o0 mrP

29 Magnasium oxide reacts with sulfuric acid.
Which change increases the rate of reaction by increasing the movement of the particles?

A increase in conceniration of sulfuric acid

B increass in surface area of magnesium axde
C increase in temperature of sulfuric acid

D using a calalyst

0 Which statemants about oxidation and reduction are comect?

i Reduction can involve the loss of oxygen.
2 Oxidation can imvolve the loss of hydrogen
3 Reduction can invalve the loss of slactrons.

A 1and 2anly C 2and 3 only
B 1 and3only D 1,2and3
K | In & neutralisation reaction, which change in particles occurs?

A sloms — ions

B atoms —s molecules
C lons —s atoms

D ions — molecules

32  Flowers of a hydrangea bush are blue when grown in acidic soil and pink whan Iha sod &
alkaline.

Which substance is added lo the soil of a hydrangea with blue flowers so that it produces pink

flowars?
A calclum hydroxide C copper(l) sulfate
B citric acid D sodium chioride
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i3

35

ar

Which statermaent about elemants in tha Pariodic Table is cormect?

A Elements at the lefi-hand side of the Perodic Table are mere malallic than those, in the
same period, near the righi-hand side

B Elements at the top of 8 group lose electrons mora readily than those, in the same group,
that are lower in the Periodic Table.

€ Elements in the same group of the Periodic Table have the same number of shells of
alecirons.

D Elemenis in the same pericd of the Periodic Table have the sama number of electrons in
tha outer shell.

Which statement about the properties of the elemeants in Group 0 of the Periodic Table, helium
o xenon, is comect?

A Argon reacts with iron to form & compound.

B Helium is less dense than air

C The alaments change from gas to solid down the group.
D The elements axist as covalent molaculas.

Steal is often galvanised
Which statements about galvanising are correct?

1 Galvanising makes a steal alloy.
2 Galvanising provides & sacrificial prolection against rusting.
3 Galvanising coats a layer of zinc onto steel

A 1and2only C 2and3only
B 1and3only D 1.2and?

Which pair of substances act as reducing agents in the blas furnace?

A carbon and carbon monoxide C carbon dioxide and oxygen
B carbon and cxygen D carbon monoxide and carbon dioxide

Which poliutant gas is produced by both lightning activity and internal combustion engines?

A carbon monoxide C ozone
B nitrogen dioxide D sulfur diowide
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is Which stalement about alkanes is comact?

A Alkanes are described 83 being saturated because they are insoluble in water.

B Alkanes react with chlorine in an addificn reaction

C The alkana containing 10 carbon atoms in sach molecule has a higher viscosity than the
alkane containing 20 carbon atoms,

D The formula of an alkane with 35 carbon atoms in each molecule is CaHrn

39  Which petroleum fraction is used as a fuel for aircraft engines?

A bitumen C parafin
B diesel D petrol

40 An organic compound E reacts with acidified potassium manganate(VII) solution causing a
colour change

Whal is E7
A ethane C ethanol
B ethanoic acid 0O polylethena)

END OF PAPER

Jling with Exams? |
Find a quality tutor today GALL US! :;1 SMILE (O
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Section A
Answer all the questions in the spaces provided
1 Choose from the following oxides to answer the questions.

aluminium oxide
calcium oxide
carbon monoxide

copper(I1} oxide

magnesium oxide
sodium oxide
sulfur dioxide

Each oxide may be used once, mora than once or not at all.
Identify an oxide which:
(a) is amphoteric
(1]

(b) contains ions with a 1+ charge

1
{c) is formed from the incomplete combustion of carbon-containing fuel

(1
(d) contributes to acid ram

(1]
(e} is a product of the thermal decomposstion of calcium carbonate

[1]
(fi isa black solid

(1]
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2 (@) Group | and Group VIl elements show different trends in their properies.

Group | GroupVll
L Li ' F |
Ma f ]
o | — ;.
L Br
_R.b |

(l Describe the trend in malting point down each group.

(1]
(iiy Describe the trend in reactivity down each group.
[1
(b) Table 2.1 shows the most common oxidation slates of four slements, A, B, C
and D in thair compounds
Table 2.1
Elﬂ-n‘lﬂl.'l.l_ _' miost c_niﬁﬁun :.'_.:_:il_:.a:&q_ﬁ state metal or nn-n-T_a_hl? :
A i |
B ! +1 non-metal
c | +3
D 1
| S P - e —————— L S —— s
(it Complete Tabie 2.1 by filling in the iasi column to show which alements
are metals or non-metals. 1
(ii} Usaiha lettars A, B, C and D io answer the following questions.
(a) Which element is most likely to be hydrogen?
]
(b)Y Which elamant s most lkely to be In Group VI7
[1]
{c}] Moslements from Group 0 appear in Table 2.1.
Explain why thie statement is true.
(2
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3 Simple alcohols form a homologous series. Butanol is an exampse of an alcohal and
has the following structure as shown in Fig. 3.1,

HOHH

H-G-G-G-G-0-H
HHHH
Fig. 3.1

{a) Give the general formula for the homologous series of alcohols.

]
(b) (i) MName and give the chemical formula for the second membar of the
homologous seres
MG
chamical formula ... NESE——— - . 121

(i) When left exposed to air, this alcohol is slowly oxidised

GSive the name and draw the full structursl formula of the product of this
oxidation.

name

full structural formula
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4 Metals are extracted from their cxides by reduction. _
Table 4.1 shows the minimum temperature that is needed for the reduction of some
metal oxides by reaction with carbon.

Table 4.1
"metal oxide | minimum temparature nesded for reduction °C |
| calcium oxide 200 |
| zincoxde o 900 R
i 1
| copper{TT) oxide - 00 |
 magnesium oxide 600 ]
|lead(Ujoxide | 400 W

{a) (i) How does the temperature needed for reduction relate to the reactivity of
the metai?

(i) Predict the minimum temperalure neaded for the reduction of iren oxide by
raaction with carbon.

Explain your reasoning.
temnperature ... ... R &

reason

(b) (i) Zinc metal can react with steam.

Give the names of the two products of this reaction,

and

(i) Construct a chemical reaction, with state symbols, for the reaction of zinc
and steam.

(1]

i2]

[

(2]
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5 Salts can be prepared by differani methods.

(a}) Staie the type of reaction that occurs when an acid reacts with an alkahi to form
a salt and water.

{b) Construct an ionic equation, with state symbols, for the reaction in (a).

{€) Sodium sulfate is soluble in water. To prepare crystals of this sall, a neulral and
eolouriess solution of sadium sulfate must be prepared.

Describe how you would prepare this sodium sulfale solution from sodium
hydroxide solution, a suitable indicalor and an acid.

{d} Agqueous sodium sulfale is used to prepare harium sulfate according to the
Tiollowing equation.

(i

(i)

{iii

Ba™{ag) + SO {ag) —» BaS0.(s)

Mamea the method that is used fo prepare barium sulfate

Siatle the colour of the barium sulfate that is farmed.

in another experiment 20.0 em? of 0,550 mol'dm® of barium nitrate is added
fo an excess of sodium sulfate as follow

Ba(NO4):{ag) + NaS0«{aq—> BaSOuls) + ZNaNOs(ag)

Shawing your working clearly, calculate the maximum mass of barium
sulfate that could be made in the reaction. Give your answer comect fo
three significant figures

maximum mass of barium sulfate = ... 8

]

(3]

]

(1)

2]
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6 (a) Calcium reacts with water fo form aqueous calcium hydroxide, which s
commanly referred to as limewater. A solufion of calcium hydroxide has an
approximate pH of 8.

Some reactions of calcium and calcium hydroxide are shown in Fig. 6.1,

add waler
W—'——"l calcium hydroxida |+ A
s ' : a colourless gas

bubble gas B
thircwugh
Imeswal
add a few :
drops of warm gently wllh_
1 U AU
while precipitata C | Universal zﬁm;
formed | Indicator
. —
[ colour D observed |
colouress solution E
and pungent gas F
avaporale
io dryness
E
a8 white solrd
Fig. 6.4
Identify
A
B
c
colour D
E

(b} Describe how you would cary out a test 1o confirm the identity of gas A
Includa the cbsarvation you would expect

chemical test _......cocvuunns

(1]
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(e} Solid E has a meliing point of TT2%C.
(i) Deduce the type of bonding that is present in solid E.
(11

{ii) Explain, in terms of structure and bonding, why solid E has such a high
melting point.

(2]
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Section B
Answer any two quastions from this section.
Write your answers in the spaces provided.
7 Iran{IT) carbonate powder reacts with dilute sulfuric scid.
FeCOs(s) + H;50.{aq) —3 Fe304ag) + CO:g) + H0(/)

(@) The graph in Fig. 7.1 shows the volume of carbon dioxide that is produced at
20°C as the reaction proceeds,

lﬂ I T T [ R JREES ni NIRRT Fe n L (RS TR
B e c—ft i gyt i RS R " - i T Tl
1181 fr st 1 t Tt
S .
3R RES LR TEARAA T ER ARd AR ERTE I NARERIRETE EalEa ]
AN EEENE WM e TN R o e S ;i
B I T 1 - oo Hid
T s R AR PEIRE TR EmEEEE
11 s i BEARE N T s
volurme of T T R
cawbon dioxide  |[herer ERinaic.Esime badnarEn S
] AR Boip R S S cBREEd T b E N ' | i
fem?  HEHTH R i B e i
NN ET PNEENERS 3 ENNET NN L ! : =
ol rur pe e LR HH R = w3
EER T S e B —mdn e e e A sk d b FREEN
P iRTERRY L alemaasiy s amned
EVCESEEN L7 SEENEE LI FRT RIS RRT AR Rn o ERE
e ranaas) SANEEERINCRSY P THTHT T
.. T . EEETE] 4 TR { "
1': “-- Tiiri A sl i FEE K3 & 1t ::'
A R R
e ; - o R
-ﬂ". HE R T e : H
a 4 g 12 18 20 24 28
tirne/min
Fig. 7.1

{If State how long it takes from the slart of the experiment 1o coliect 18 em?
of carbon dioxide gas.

(1
(if} The experiment is repeated at 30°C. All other conditions remain the sama.

On the same grid in Fig. 7.1, draw the graph to show how the volumea of
carbon dioxide gas produced changes with time when the reaction is
carrad out at 30°C. [2]

(b) (i} Explain, in tamms of collisions batwesn reacting particles, why a higher
iemperature affects the rate of reaction. All othar conditions remain the
samae,

[2]
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{b) (i) When the reaction betwean iron(ll) carbonate and dilute sulfuric acid is
complete, describe how you would carry out a 1est 1o show the presence
of iron(11) ions in the resulting solution.

Inclede the obsarvation you would expect,

chemical fest:
obsarvation:
1]
(¢) Showing your working clearly, calculate the maximum volume, in dm?, of carbon
dioxide produced when 6.98 g of iron(ll) carbonate react with excess dilute
sulfuric acid at room temperature and prassure.
maximum volume of carbon dioxide = ... Y- |1 13
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8  Alkenes are 8 homologous series of hydrocarbons.

{a) (I} How does the boiling point of an alkene with three carbon atoms in each
mokecule compare with the bailing paint of an alkene with two carbon
aloms?

[

(i) Suggesta possible explanation for this difference in (a)(i).

(1]
{b) (i) Which two compounds are formed when an alkene burns in excess air?

B, T, 1. ). | T [1]

(i) Write the balanced chemical eguation for burning, in excess air, the alkens
with two carbon atoms in each molecule.

(21
(e) Margarine is manufacturad fram vegetable oils using & nicke! catakyst.
(il Name the other reactant used in this reaction
(]

(ii} State the type of chemical reaction which occurs when marganne s
manufaciured from vegetable oiks.

(11
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(d) The structure af chloroethensa is shown.
H H
C=C
N\
H Cl
Chioroethens is the monomer used to make poly{chloroethana).
Poly(chioroethene) is commonly known as poty(vinyl chloride] (PWC) and is used

in the construction industry, for example, in electrical cables and water pipes.
Poly{chloroethene) is non-biodegradable.

{iy Draw the ful structural farmula of two repaating  units  of
poly(chloraethene). Show all the bonds in your answers

(2]

(iiy Describe one ervironmental problem caused by the disposal of
mnon-biodegradable plastics.

[l
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8 (a

()

Mot all of tha atoms of bromine are idantical. Examples of bromine atoms that
pecur naturally are “Brand © Br.

(i) What name is given to atoms such as ' Br and *'Br?

i
(i) Explain why different atoms of bromine can have different masses but
have the same chemical properfiss.
(2]
Phosphorus, 8 non-metal, reacts with bromine to form phosphorus tribromide,
PBrs, according to the following eguation.
2P + iBr; —> 2PBr
PBr; is & colourless liquid. It has to be handled and stored carefully becausa it is
vary toxic, and it reacts very vigorously with water
(Il Draw 'dot-and-cross’ diagram to show the bonding in PBr;
Show cuter elactrons onky
i3]
(ii) Deduce the colour change that will be observed when phosphorus reacts
with bromine to form phosphorus tibromide.
[1]
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(i) The reaction of phosphorus with bromine to form phosphorus tribromide is
also a redox reaction.

Use ideas about oxidation stales to explain your answar.

2]

{iv)] W hen phosphorus fribromide reacts with waler, it forms phosphorus acid,
H:PCis, and hydrogen bramide, HEr.

Construct a balanced chamical eguation for this reaction.

[1]

END OF PAPER
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ANSWER SHEET

Paper 1
1A A 2122 B 323 A 424 | B 25 F.1
/26 D 127 B 8/28 A | mm | C 10130 A
1A D 1232 A 1¥33 A 14734 | B 1535 C
16736 A 17037 B 18738 ] | 197 % | C 0040 C
Paper 3
1 (a) aluminium oxide 1
(b} sodium oxide 1
{c) carbon monoxide 1
(d) sulfur dioxide 1
{e) calcium oxide 1
(i copper(ll) oxide 1
2 {a) (i) Melting point decraasss down Group |, and increases down Group Vil 1
() Reactivity increases down Group |, and decreases down Group Vi 1
T - tal
®) elament : most common nxidn.ﬂon state . n::lmt':i?
| A -2 nnn-_metal
B +1 | ron-rmiatal
c B +3 B metal
D | -1 ] non-metal | mincomeet- 1
i) (a) B (b A 1
(c) The following answers ae scoeptable:
Group 0 slaments have a full valence shall / completely-filled outer shall / 1
glectronically stable,
exist 2 slements and will not form ions 1
OR
Thiey will nat form compounds [ will exizl a5 slomenis 1

Find a Home Tutor in Singapore

Hence, pxidation stte is 2ers and no elements in Table 2.1 have oxidation
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3 |a) CrHzr=40OH 1
ib) (i} name: ethanol  chemical formula: C:HsOH 1,1
(it} ethanoic acid 1
H /0
|l 7
H—fi‘.—ﬁ
e'fj O—H
correct structure drawn, no nead 10 slant bonds; ALL bonds are drawn 1.1
4  (a) [(ib The moe mactye the metal, the highar the tamoe rafure. 1
[Accept converse reasoning]
(i}  Amy number greater than 400 and less than 900 1
Reason: inon is more regeiive than legd. but lgps reactive fhgn Zing 1

[ HO marks if students mention position of metals m reschvity senss]

By [i) =ncoxide and hydrogen ; 1
[ii}  Znis) + H0{g@) ¥ In{s) + Hilg)
AIIW“W{M@ n::l:n'rectmuhnles-! 1
A siate syonbols are comect "
‘state symbol mork can only be awarded when all the formulae are
coaract
5 jal neulralisaton
ibj Hiag)+ OH {aq) 9 HO{)
4N gorreet fasmul ae and comectly palanced (3 ':-:ebl comect multiples) 1
’ &il state symbols ame comect b |
*siale sy bol oaark can only be awarded when all the formulae are
comect
HOTE: MOL mmsk < heioieal souation s writen]
ic) Titrate sodien bad roodde’ igamwmh appropnale indicator g
ekl Bope (accep! screened methyl orange) 1
Brief description of how 3 neulral sodum sutfate solution is obtained by i
the dhange of applopnate colours in indicator used
Brief uncxrpti-:nn of appropriate volume of sulfuric acid nesded for 1
neutralisation and repeat experinent without the indicalor
idi (i} precipitabon [HO mark: method 3 5 wrong speliing) 1
[ii} wihate 1
(i} no.of moles of Ba(NOu): = 0.550 % {20.0/1000) = 0.0110 males (D011} 1
miax mass of BaS0y = 00110 & [137+32+4(16)] = 2.562 = 2.56 g (3=f} 1
[ HO mark if there is HO working!]
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6 (a) A  hydrogen/H; 1
B carbon dioxide [ CO; 1
€ calcium carbonate / CaCOs 1
D bilue 1
E  calcium chiorde [ CaCl 1
F ammonia/NH; 1
(b) ligh int } 1
“pop” sound with lighted splint / extinguished with “pop” sound
(e} (i) ionicbonding 1
(i} much energy required to overcome the girong electrostatic aftraction 1
between the oppositely-charged lons 1
7 (a) (i) 6&min [NO marks if no unit or wromg unit] 1
{ily initial gradient steeper and staring from origin 1
harizontal line portion of curve levels off at 34 cm® gas 1
(B} (i) rate of reaction increases and
@ particles move faster / parficles have more kinatic engrgy / 1
more particles oblain minimum activglion energy
@ mora frequent effective collisions 1
[NOTE: rate of reaction increases alona = MO mark]
{iiy chemical test: add sodium hydroxide / aguesus gmmonia till in Bxcess 1
observation: green ppl insoluble in excess 1
ic) Mo. of males of FeC0; = 6.96 [ [56 + 12 + 3(16)] = 0.06 mol 1
Max vol. of CO; = 0.06 x 24 [ allow ecf | 1
=1 44 dm® 1
[NOTE: NO mark awarded for numbers without working)
8 (a) () higher boiling point 1
(i) more energy is required to overcome the greater number of intermolecular 1
forces in alkene with three carbon atoms
(b} (i} carbon dioxide and water vapour (accept water) 1
() CsHi+ 30z < 2C0;+ 2H.0
all formiulas are cormect 1
comectly balanced (accept comrect multiples) 1
State symbols are NOT reguired, if state symbals are written and are
wrgng, o award maximum of 1 mark
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fe) (i)

(i)

(d) (i)
(i)

9 (a) )
(i)

(&) 1)
(i)

(i)

(iv)

Find a Home Tutor in Singapore

hydrogen
additicn
[NOQ mark if hydrogenation is writlen)

| | é A-, extension bonds af both ends

N
H Cl H Cl

Any one of the following

- release of toxic gases upon incineration

- take up space in landfills

- endanger marine animals whan thrown inlo sea
Isolopes

different number of neutrong give rise to differen masses

same number of valence electrons <% same chemical properties

3 pairs of bonding electrons between each Brand P
B unpaired electrons on each bromine & 2 unpaired elacirons on P
atoms are labelled with P and Br appropriataly

from red-brown to colourless

P is oxidised, increase in oxidation states from 0 o +3
Br: is reduced, decrease in oxidation sietes from O to -1
[MOTE: just stating axidised or reduced alone will not be awarded marks)

PBrs + 3Ha0 ¥ HPO; + 3HEr

www.smiletutor.sg Qs +65 62664475 (O +65 90144201
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1 Which piece of apparatus is used to measure exactly 25.0 mi of acid?

A B

e
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2 AgasY,isless dense than air, very soluble in water and is alkaline in nature, Calcium
oxide and sulfuric acld are drying agents used to dry this gas. Which mathod is used
to collect a dry sample of the gas?

A

calcium
oxida

‘lj_ dry Y
|

Y e

o= =
Y . F%I:I__\t‘

calcium
oxhde

f dry ¥

;’;J—- dry ¥

L J
i
\—"/ water

¥ ———=

concentrated
sulfuric acid

3 Which substance would show a change of state if cooled from room temperature to
nre?

substance | melting point /°C | boiling peint | °C .
A | S35 -42 '
B -28 34
c | -18 2
D i -85 127
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4 %Z and ¥Z are isotopes of element Z.
How is the ion formed by *Z diffarent from the ion formed by ¥Z7

A
B
c
D

it has two less nautrons and two less electrons
it has two less neutrons but no less elecirons
it has bwo less protons and two less elecirons
it has two less protons but no less electrons

5 The symbol for an atom of boron is "B,
What does the number 11 represent for an atom of boron?

the number of protons
its position in the Perlodic Table
the fofal number of protons, neutrons, and alecirons

o 0 m >

the nucleon number

& Element Y has the elecironic configuration 2, 2.
Elament Z has the electronic configuration 2, B, 7.

What is the formula of the compound formed between Y and Z7

YL
Y
Yl
Yz

= T I -
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EFFICIENT | BRFECTIVE . BASY

7 The diagram below shows the apparatus used to separate a mixture of two liquids with
boiling points 85 °C and 110 *C.

thermometer

condenser

'Jf [
§
i cold water in
flask —I
I/' distillate
mixture of I Bailing
liquids Slones

I

heat

Which graph would be obtained if the temperature at Point P was plotted against the
total volume of distillate producad?

temperature | “C B temperatura / "C
A 120 4 1204
10+ 1104
1040 < 100 4
an o0 4
80 B o

= llim.

iotal velume of liquid distlled tatal volume of liquid distilled

C temperatura { *C D temperature / °C
1204 120 &
1104 1107
1010 - 100 o
a0 - &0 -
B0 - 80 -
total volume of liguid digltiﬂgrd total volume of quuid-disuusd
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8 Samples of canned apricots, beans, com and tomaloes were tested for additives by
chromatography. The chromatograms were compared with those of three artificial
additives, P+, Pz and Pa.

The resulis wara as follows.

a
(8] i ] ]
“ o 0
& o
o a
apricols ba;ns com tnmaTuaa P, F. P,
"E——

artificial addictives
Which canned food does not contain any artificial additives?
apricols

baans

corm

o0 @ P

tomaloes

g  What is the total number of elements present in one unit of wolframite, (FeMn)WO.?

L= T
wow b o
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10 Twa indicatars, bromophenol blue and Congo red, show the fallowing colours in acidic
solutions and in alkaline solutions.

indicator acid alkali |
bromophenol blue yellow blue !
Congo red | violet | ed |

A few drops of each indicator are added o separate samples of a solution of pH 2.

What are the colours of the indicators in this solution?

colour of indicator in a solution of pH 2
bromophenal blue ' Congored ¥
A blue ' red ,
B blue violet I
| C yellow resd i
- D yellow vicket

11 Which statement about the elements in the Periodic Table is comect?

Group 0 elements are unreactive metals.

Group | elements form covalent chlorides

Group VIl elements form ions when combined with other elements.
The elements become more metallic from right to left across a period.

OO m®

12 An unknown element has tha following properties.

1. It floats on water.

2 It is able to conduct electricity

3. It tarnishes easily when exposed to air,

4 When reacted with water, it forms an alkaline solution.

Which group in the Periodic Table does it belong to?

Group |
Group Il
Group IV
Group VIl

g 0O m e
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13 What is the mole ratio between 71 g of chlorine to 2 g of hydrogen?

A 11 B 21
c 711 D 712

14 Which volume of oxygen (at room temperature and pressure) is needed when 184 g of
zing sulfide is haated in air?

2ZnS + 30; < 2Zn0 + 2S0:

A 24dm® B 48 dm’
c 72dm’ D 96dm’

15 The change in temperature when ammonium nitrate is added into water is shown
bl

temperatura’ °C
&

»
time! minutes

Which of the following can be derived from the graph?
A salt and water are formead.

A

B Itis an endolhermic procass.
C It iz an exothermic process.
D

The temperature of the water rises.
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16

17

18

The table below shows some reactions of matals P to 8.

action of action of carbon on i action of hydrogen
matal | hydrochloric acid | heated metal oxide |  gas on heated
on matal | _ | metal oxide
| P | a lot of reduced ' not reduced
i effervascenca
i_ seen immediately |
- a lot of notreduced | not reduced
effervescence
seen immediately - .
R some reduced : reduced
aeffervescance
| after a long time

5 | no reaction

reduced reduced

Whiat is the order of reactivity of the metals in increasing reactivity?

P,QR, S
QPRS
5.RP.Q
5R QP

=D o T - R

Stainless steal |5 used to make cutlery. Aluminium 5 usad to make food containers.

Which property do both stainless steel and aluminium have that makes them
suitable for these uses?

They are good conductors of alectricity.
They are good conductors of heat.
They are rasistani to corrosion.

They are ductile.

o0 m e

A B0 em? sample of air is trapped in a gas syringe. The air is slowly passed over
heated zinc in a tube wuntil there is no further change in the volume of air,

Zino
Fr e A )
B0 cm® of air heat

On coaling to room temperature, what is the final volume of air in the gas syringe?

A 16 cm? B 21cm®
C 32em? D &3cm®
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19 Useful fractions are obtained by the fractional distillation of petroleum oil.
Which fraction and its use is correct?

fraction | s
L R _ |
A bituirmen fuel in cars
| B | lubricating oil for making waxes and polishes
|
c | paraffin (kerosene) for making roads
D petrol (gasoline) ' aircraft fuel

20 The diagram below shows the structure of a substance respansible for the fragrance
of roses.

H ;"H
\chc H H
£y W | |
H—C, c—:‘I:—:l: OH
C=C H H
/ \
H H

Which of the following statements about this molecule is comect?

A Itis a saturated molecule

B It can be oxidised by acidified potassium manganate(VII).
C It does not decolourise bromine water under any conditions.
D It can react with reactive metal to form salt.
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Refer to the electron micrograph of a section of a small intestine below 1o answer question
21 and 22.

21 What is the structure laballed Y7

A

B
c
(0]

chloroplast
milachandron
ribosome

vacuole

22 'What is the likely function of structura X7

A

B
C
D

to slow down movement of food substances by obstructing flow

to increase surface area to volume ratio to enhance absorption of nuirients

io increase surface area to volume ratio o enhance secretion of digestive enzymes
o provide sweeping action to move the food substances down the small intestine
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23  Strips of plant tissue were soaked in a range of sucrose solutions of different concentrations.
Their length was measured before soaking and after 30 minutes in the different solutions.

The graph shows the ratio of initial length to final length.
1.04 —pH IF-tr1=FE t":I.I

- HE R e -.-..‘.:I|=
1.02 45 SES e et
initial length 00 "Rz :
final length .08 it i j
0.96 i i
e I_'::::E LEnIE] : -z

0.94

01 02 03 04 05 06 07 08
sucrose concentration / mol/dm’

Which concentration of sucrose solution, in molfdm?®, has the same water potential as the
cell sap before immersion?
A 0.0 B 025 C 045 D 0.80

24 The diagram shows two food molecules before and after they have been digested by
BNZYyMEes.

™ W

bafore after

Which are the products of fat digestion?

A PandR B Pand3 C QandR D Qands5
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25 Anenzyme was added 10 an excess of its substrate. All varables were kepl constant.

A student was asked to sketch a graph to show how the concentration of enzyme-subsirata
complex changes over time.

Which graph shows this correctly?

A
concantration
]
lirre&
c
concentration
4]
i) time

B
concentration
i
tirmea
D
concentration
0-
0 tirme

www.smiletutor.sg Qs +65 62664475 (O +65 90144201
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26 The diagram represents some human organs and their associated blood vessels?

L: R —
1 \i\\ "

small R
intestine

& man has consumed an alcoholic drink.

Which statement about the concentration of alcohol in his blood vessels 1 and 2 is frue?

A

B
c
D

There is no alcohol in both blood vessels.

The concentration of alcahol is higherin 1 than 2.

The concentration of alcohol is lower in 1 thamn 2.

The concantration of alcohol is equal in both blood vessels.

27 Tha bar chart shows the average number of chloroplasts in each of three different cells.

i

average number
of chloroplasts
in each cell

1 2 2
type of cell
What are the three types of cell?
1 . 2 ' 3
A guard cell | palisade mesophyll cell spongy mesophyll cell |
B | palisade mesophyll cell | spongy mesophyll cell guard cell
c spongy mesophyll cell guard cell palisade mesophyll cell
D spongy mesophyll cell palisade mesophyll cell guard call
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28 The roots of plants take up nitrates from the scll. Nitrates contain the elemeant nitrogen.

Which nutrient is produced from the nitrates in plants?

A

B
c
D

fats
glucose
prodain
starch

29 The diagram shows a part of a tree trunk. A ring of bark Including the phloem has been
rermovied.

trea trunk __

The tree will eventually die because removing the bark stops the transport of

A

B
c
D

mineral zalts to the leaves.
nutriants 1o the roots.
axygen to the rools,
water to the leaves,
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30 Some functions of the blood are listed below:

1. antibody production

2. dissolve and transpor nutnents

3. conversion of fibrinogen into fibrin threads
4

. phagocytosis

Which of the functions lisied are functions of white blood cells?

= I - I

1and 3
1 and 4
2 and 3
2and4

31 Which statement explains why a lot of dust and micro-organisms are found in the lungs of a
haavy smoker?

A

B
c
D

He is addicted to nicotine,

His arlerias are blocked with tar.

The surface area of his lungs is reduced,
The cilia in his trachea have been damaged.

32 Three directions in which nerve impulses can travel in the nervous system are listed.

1. away from the central nen/ous system
2. towards the central nervous sysiem
3. within the central nervous system

Which comectly identifies the direction of the nerve impulse in motor and relay neurona?

‘maotar neurone relay neurone
A ' T 2
B 1 3
c | 2 1
D | 2 3
—_ —
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33 Which describes pupil reflex in bright light?

A

B
c
D

ciliary muscle contract, radial muscles relax, lens become rounder
cillary muscle relax, radial muscle contract, lens become flatier
circular muscles contract, radial muscles relax, pupil constricts
circular muscles ralax, radial muscles contract, pupil dilates

34 The graphs show changes in the amount of sugar in the blocd after a person has eaten a
sugary meal at time 0.

Which graph shows changes in the amount of blood sugar of a person with untreated
diabetas?

blood sugar /_hh-‘\"x biood sugar
bevel | . - leved |

arbitrary units arbitrary units

blood sugar f blood sugar
lawpl! W p~~———————= lewvel §

aripitrary units arbilrary units

average blood sugar lavel in a haalthy
hiwman

i 0.5 1.0 0 0.5 1.0
tirme! hours b howsrs

] 0.5 1.0 1] 0.5 1.0
timad hours time’ howrs
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35 The diagram shows a plant reproducing asexually by growing a plantlet from a runner. The
leaves of the plantlet appear different to the leaves of the parent plant.

parent plant .

e — ___—plantlet

Which statement explains the difference in the leaf shape of the plantiet?

A The plantlet inherited the genes from the parent plant.
B The planilet showed a recessive phenotypa.

C  The plantiet was exposed to a chemical mutagen.

D The plantiet was produced by the fusion of gametes.

36 The diagram shows a human female’s reproductive organs.

What is structure X7

A oarvix
B ovary
C  oviduct
D avule

37 A man has three daughters.
What is the chance of the fourth child being a daughter?

A 25% B 50% C T5% D 100%
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38 The diagram shows a section of DNA, with four bases identified on one strand.

[
-
-
T

Which shows the corract sequence of basas, from top to bottom?

A

B
-
1]

AGTC
CTGA
GATC
TCAG

38 |tis ofien suggested that the most energy efficient method to sustain the human populabion
is for humans to consume more cergals and grains rather than fish and meat.

Why might this be the case?

-1

B
c
D

& greater proportion of energy In the ecceystem would be available to humans
& shorter food chain would be less afflclent.

Cereals and grains are digested a lot mare effichanty.

Crop plants would provide more suitable nutrients for humans.

40 Which statements descnbe why consarvation is nacessary?

o0 m P

1. fo ensure that our food supplies will not run out in future

2. fo maintain the biodiversity on Earth

3,

4. 1o prevent disruption of natural cycles such as the water cycle

o increasa the amount of carbon dioxide in the air

1 and 3 only
2 and 4 only
1, 2 and 3 only
1, 2 and 4 only
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Section A [45 marks]

Answer all questions in the spaces provided.

1 Choose from the following oxides to answer the quastions below.

AdsDy Cao Co Cud

S0; 50y MO Si0z

Each oxide can be used once, more than once or not at all,

Identify am oxide which

(a) is formed during the incomplete combustion of propane. ... [

(b) reacts with sulfuric acid to give a blue solution, smstEatneengs [

(c) removes acidic impurities in the extraction of iron. SHPERUNES———————— |

(d) can react with either sodium hydroxide or hydrochlorie ... 1]
acid.

(e) isused as catalyst for cracking of large alkanes. [1

2 InFig. 2.1, Ato F represent the particles of different substances at room temperature.

Q P \
8 |
A B
o L=
o h@ Ge
Ll 94
g W] i
D E F
Fig. 2.1

Write the letter of the diagram which best represents each of the following substances
below. Each Ietter may be used once, more than once, or not at all.

(a) solid sodium chloride R A R 1]
(b} brass M
(e) magnesium ribbon emmmn e m i S S [1
(d) neongas S —— S | [1]
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3 Carbon disulfide, C3;, is a simple covalent compound used in manufacturing polymers
and fibres,

(a) Draw a ‘dot and cross’ diagram to show the bonding in carbon disuffide.
Show the outer shell electrons anly,

2]
(b} Using your understanding of bonding and structure, which of these statements
would you predici to be true and which would you predict to be falza?
Put a tick (v} in one box in each row.
I ) frua E&G
| Carbon disulfide has a low baoiling point.
i ———— - = == — ]
| Carbon disulfide has good electrical conductivity when molten. ,
| Carbon disulfide is very soluble in waler. | i
. [
| |
i Carbon disulfide is a cnystalline solid at room temperature, 2]
4  Fluoring, chiorine and bromine are elements in Group VIl of the Penodic Table.
Group VI elements are also known as halogens,
(a) Use your knowledge on electronic structures to explain why chiorine is placed
below fluorine in the Periodic Tabile.
[2]
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{h) Table 4.1 shows different halogens react with hydrogen under different conditions.

Table 4.1
B " observations for reaction
element with hydrogen
fluorine " explosively
shiarne ' vigorous
broming - -
idire ittle reaction

Suggest the observations for the reaction of bromine with hydrogen. Explain your
answer.

[€]

5 (a) Fig. 5.1 shows three beakers containing different metal solutions.
Tin metal was dipped into aach metal solutions.

____tin metal
H I H
1 ! i |
e A N, S A, J
Beaker X Beaker ¥ Boaker Z
copper(ll) nitrate magnesium nitrate Zing nitrate
salution solution solution
Fig. 5.1

A few minutes later, it was observed that only Beaker X showed a change.

(() What can you conclude about the relative positions of fin, copper,
magnesium and zinc in the metal reactivity serles?
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(i) State the change observed in Beaker X. Explain.

12]

(b} Two separate blocks of iron were each coated with a layer of metal as shown in
Fig. 5.2. One was coated with copper and the other was coated with zinc. A small
portion of the layer was scratched off.

S — = o e

copper

1
1 _.- A
iran 1 2 iran Jhi— Zing
! :
H
i

i

e e e

It was found that only the iron bock coated with copper rusted whila the one
coated with zing did not rusi. Explain the difference in the obsarvations.

(3]

{e) State one disadvantage of extracting metals from their ores instead of recycling
them.

(1)
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6 The graph shows the volumes of carbon dioxide given off when lumps of magnesium
carbonate ware added 1o suuric acid in five different expariments, A to E.

120

100

volume of
carbon
dioxide in
cm?

0 10 20 30 40 50 60
tirne in seconds
Curve A shows the volume of carbon dioxide collected when 5.0 g of magnesium
carbonate lumps were added to an excess of 1.0 moldm® sulfuric acid at room

temperature and pressure. The experiment was then repeated four more times, each
time with a different condition modified.

{a) Calculate the average speed for experiment A in cm?/s for the first 20s.

average speed: ... Lomis 1]

(b) The experiment is repeated using 5 g of powdered magnesium carbonate. Identify
the curve, B to E, that corresponds to the modification and explain your choice in
tarms of collisions betwean reacting particles.

(31
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(e] State the condition for the experiment that will produce curve C

(1l

7  The neutralisation reaction betweean sulfuric acid and sodium hydroxide is representad
by the chemical equation below,

H:S0. (ag) + ZNaOH (ag) — Na:S0. (aqg) + 2H:0 ()

In the experimental setup, 25.0 cm?® of 0.1 molidm® sulfuric acid was used to neutralise
20.0 cm® of sodium hydroxide exacthy.

{a) Calculate, in mol/dm® the concentration of sodium hydroxide Used in the reaction.

concentration: veveenenee. Moldm?®  [3]

(b) Determine the mass of sodium sulfate produced.

MESS: ...cccrerrenrncere @ [2]
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B Fig. 8.1 below describes some of the properties and reactions of several substances.

green solution
A

dilute hydrochloric acid and
excess agueous barium chlonde

white precipitate
B
(in grean solution)

filtar )
grean solution white precipitate
c . = B
agueous sodium hydroxide
= b '
green precipitate | red I:rmwﬂEprﬂdpilata
P leave to stand
Fig. 8.1

(a) Suggest the identity of the following substances:

A

B

C

D

- [3]

(b} Write a chemical equation for the formation of green precipitate D.

[2]
214
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9 (a) Fig. 9.1 shows an addition polymaer X
H i|:J'H T!T Cl H T‘.J

'1 |
——C—C—C—C—C—C—C—

|| [ I I
H H H H H H H H

Fig. 9.1

(i) Draw the structure of the monomer from which polymer X is formed.

(1]
Folymer X is non-bicdegradable. Explain the term ‘non-biodegradable’

(i)

(1]
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(b} Linalool, (CnHi7OH) an alcohol, is an essential oil used in perfume making. it
gives a sweet, lavender-like smell.

The structural formula of linalool is shown in Fig. 9.2.

|‘1'| H OH H H |'|‘| l:l:H3 T
IL CHy H H H
Fig. 8.2

(i) Describe what would be observed when agueous bromine is added to
linalood.

[1]

(i) Draw the product formed when linalool reacts with excess agueous bromine.
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Section B [20 marks]
Answer any two questions in this section.

Write your answears in the spaces provided.

10 (a) State one physical property of acids.

(1
(b) Briefly describe three characteristic reactions of acids.
13]
(e} (i) Describe away o prepare a pure sample of lead(IT) chloride, PbCis, from
lead(ll) carbonate, PBCO,.
Use the following information to help you
» both lead(IT) chloride and lead([1) carbonate are insoluble in water,
» all nitrates are soluble in water.
[4]
(i) Write a balanced eaquation for the reaction to produce PBCiz in (e} ().
State symbols are not required.
[2]
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11 The chloroalkanes are a homologous series of organic compounds. Some properties of the

chioroalkanes are given in Table 11.1 below.

name of r.-.hlu;mlunn ' ehemical fn-fmula boiling point™C
mhﬁﬁmana CHaCY . =24 o
| chioroethane ' CzHsCl 8 }
i chlnmpmpu.na R -_CaH'.'CJ | .
| chiorobutane CaHsCl ' s
" chioropentane | CHull | 110
o - Table 11.1

(a) State the general formula of the chloroalkanes.

(1]

(b) (i) State the reagent(s) and condition(s) required to preduce chloromethane

from methane.
(2]
(i} Name the type of reaction desecribed in (b) (i)
)
{e) (i) State the product{s) formed when alkanes undergo complete combustion,
(1]
(i) Would you expect the same product{s} as in (c) {i} to be formed when
chioroalkanes underge complete combustion? Explain your answer.
12]
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(d) (i) Intha grid balow, piod the boiling point against the number of carbon aloms
for the chioroalkanes, marking each point with a cross (x).

Draw a line of best fit taking into account all your plotted points.
110

100

boiling
point! *C 40

30

20

10

=10

=20

2]

0 1 2 3 4 5
number of carbon atoms

(i) Use your graph to predict the boiling point of chloropropane.

(1]
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12  Fig 12.1 below shows how the carbon monoxide concentration in the air in a city changes
across different times in the same day.

4
3.5
3

carbon
monoxide 2.5

concentration/ 2
arbitrary units  , £

0.5
g
i2am 4am Bam 12pm 2pm & pm 10 p.m
time of the day
Fig 121

{a) (i) State the time of the day at which the carbon monoxide concentration in
air is the lowest and suggest a reason for this observation.

(1]

(i} Explain why carbon monoxide is harmful to human health.

il

(ill} Besides carbon monoxide, name another commaon air pollutant and state
one source of its production
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The carbon monoxide concentration in a sample of polluted air can be determined by
passing the polluted air over solid iodine pentoxide, [20s.

The carbon monoxide present will react with iodine pentoxide according to the
following eguaton:
1:0s (s) + SCO (g) = 12 (8) + SCO: (g)

(b) With reference to the equation given above, state and explain, in terms of
oxidation state, the substance that has been reduced.

[2]
In an experment, 1500 cm® of polluted air, which contains carbon monoxide, was
passed over excess iodine pentoxide. It was found that 0.046 g of iodine pentoxide
was required to react with all the carbon monoxide present In the sample of poliuted
Air.
{c} (i) Calculate the number of moles of lodine pentoxide presant in 0.046 g.
number of moles of iodine pentoxide = _._........................maol [1]
{ii) Using your answer to (c) (), calculate the volume of carbon monoxide,
measured at room temperature and pressure, which reacts with 0.046 g of
iodine pentoxide
volume of carbon Monoxde = oo ieieeernrnenes, CEF [£]
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(i) Hence, calculate the percentage of carbon monoxide in the sample of
polluted air.

percentage of carbon monoxide = ........ooooeeeceeieeenn. B0 [1]
-END OF PAPER-
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ANSWER SHEET

Paper 1
1 D i} B 1 D 16 C
2 A T D 12 A 17 C
3 C 3 B 13 A 18 D
4 B 9 B 14 v 19 B
5 D 10 D 15 B 20 B
Paper 3
Section A
1 |a co [1]
b L.
C Cal 1
d AlzO3 1
= Als03 [1]
2 ]a C 1]
b F :
C A [
d D 7
ifa (2]
= . i
] x "'\?;. \
s C I3
y
LB - »
C: & outer skectrons (1m)
0 B outer electrons (1m)
b true | false || [2]
Carbon disulfide has a low boiling point. N
Carbon disulfide has good elecincal conductivity when N
moiten .
Carbon disulfide is very soluble in water. W
Carbon disulide is a crystalline solid at room N
temperature.
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EFFICIENT | BRFECTIVE . BASY

N SMILE [Utor

4 |a The alacionic atruciures of chiodne gnd fugriregre o5 7 and o 7 121
respeclvaly. [1

Having gne mara elactran shell [1] in an atom of chlorina. it is placed one
paniod balow fuorine,

b _ﬁr-:-r"-na s less reactive than chionne [1] would probably react in slowly 2]
with hydragen. [1]

S la |i Tin lies below magnesium and zinc neal bul sbeve copper metal in the [1]
FeacTivity Saries

facespt regactivity in in trtafalﬁg.-"-‘.lf CrEasing order)
@ |i | Blke sclution umsa colourkess O [2]
Reddish-brown deposit aean. [ ]

Tin is nigre reactive tham copper and Fsplaces copper from coppenill;

nitrate solution. [1]
b Wihen the layers a0 instal are sweracched, thee jran e sxposed 10 curosion [2]

by gxygen and ngighure in gir [1]

Zing is mone rsactive hen inon ond will comoda inplace of inon. Hence,
the iren block wall mot st | ]

—OpPer k& leas reRctive tham iron and Wil eol coemde in plaes of iron
=ence, the won Dlock sl st (7]

cxiraching metals = more sxosnsde a0 uses mone =nergy than [1]
recycling.

'

Sxtracling maalats fron e ore s OSES Up our earth' s finite resources of
rzlals

=xtraching metals fron hasr ores uaes up the limited rescurce of fosal

fuels
| ANy ona.
g |a Yol of CC0- preduced = 54 cm’® (11
Average speed = 54 1 20
= 2. T0em’s
b B.[1] [3]

For powedersd form. the gufface greg jnereases which leads wo highsr
Irequency of effective collisions betwsen paricies (1] Hence the rate of
[egction increages which io shown by steeper gradient [1]

Ta pive mank for explarmation even if graph used is wrong
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| e | Lower temperature/ lower concentration of acid ][7[1]
[7 [a [H250. (aq) + 2NaOH (aq) — Na;S0. (aq) + 2Hz0 () 3]
no. of mol of H:50. = 0.1 x 25001000 = 0.0025 maol [1]
[ no. of mol of NaOH = 2 x 0.0025 mal = 0,005 mal [1]
concentration of NaOH in mol/dm?®
= 0006/ 20.0 + 1000)
= 028 molidm®  [1]
b no. of mol of Naz504 = 0.0025 mol [1] [2]
mass of Na: 50, = 0.0025 x (46 + 32 +684)=0.355g 1]
- b SRS
8B la (A iron(ll) sulfate _ 5 |
|
[ | B barium sulfate
| |
' | € lron(ll) chioride
5 D iron(il) hydroxide
1
E : E iron (i) hydroxide
| |6 | [FeCh+2NaOH - 2NaC! + Fe(OH}: - [2]
8 [a |i ) o ) ]
, .
| H o cl
R
[ =
N
‘H H
" Ta i | It does net decompose easily by bacterial or other iving organisms.J ‘ 1] |
| Cannot be broken down naturally by bacteria, - |
'b |i | Reddish-brown aqueous bromine will be decolourised. [1]

Find a Home Tutor in Singapore
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| Reject: if student merely writes the final colour.
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b i [1]
H H OH H H H CHy H
B |
B [ e —C—Q—E“E—C—C—-—H !
T T
| | H B CH H H &8 8 H
L1
Section B
|10]a | |[Sourtasteitum blue itmus redipH less than? L
. b . Reactive metals react with acids io form salis and hydrogen gas. [1] [3]
Metal carbonates react with acids to form salts, carbon dioxide and water.
]
Bases react with acids to form salt and water [1]
! ' accept if students give metal oxides or metal hydroxides instead of
| basas |
= * Add excess PbCO; to warm dilute nitric acid [1] (4]
s Filter the mixture, collect the filtrate (aqueous PB(NO3)2) [1] |
»  Add agqueous sodium chloride/potassium
| chloride/hydrochloric acid (any scluble chioride) to the filtrate [1] .
: » Filter the mixture, collect the residue [1] I
| » ‘Wash the residue with distilled water and tap dry.
d | Magnesium and sulfuric acid react to form magnesium sulfate & hydrng'ér'\.'h:j
| Mg + H:50, 3 Mg30. + H: |
[ 1M = comect formulae
1M = balancing
. Metal must be above H in the Reactivity Seres (reject if students use Cu |
I |
MJa] [CHamall ' ]
b | i |chlorine gas/iCl; [1] 21
L || presence of UV light/sunlight [1]
| il | substitution reaction 1]
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" [e |i [carbon dioxide, water - ' M1 |
| both products cormect for 1M ‘

i |Na [1] ' ] ‘
Chioroalkanes contain chlorine atoms in addition to carbon and |

hydrogen. (Thus, chloring-containing products will be formed as well) [1]

—Ta i “'" T 2|
| . S : |
% E:::::m;n : &l 4 poimls plotled
] H ‘i LE = mnm — 1M
B T
. f: - Siraight Bne of bast i
F i i through all 4 paints -
; wt . S M
53 =t i : - : ---?:
= E -t A
P = 3
! - : :
' 1:
T
L ::':;:H---- :
! 10 I
i
-2 o e B
1 1| :
| N 1 dlmar 8 e o
i | 42°C (accept 40°C - 44°C) 1]
12]a i [4am. ' B - ¥
|| There is the least amount of traffic on the roads at 4 am. [1]
; : Both must be comect for 1M.
i | It prevents red blood cells from binding to and transporting oxygen,
i leading to breathlessness, suffocation and death. | [1]

Students must mention:
+ Mode of action of CO
| At least one effect (either breathlessness, suffocation or death)

i | Sulfur dioxide OR nitrogen oxides [1] 7]

—_—
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Sulfur dioxide: combustion of fossil fuels OR volcanic activity [1]
Mitrogen oxides: reaction of nifrogen and oxygen in the air due to high
temperatures, in car engines OR due to lightning activity.

b ledine pentoxide is reduced [1] (2]
| as It lost oxygen fo form lodine. [1]
€ | | number of moles of 1;0s = $=;-?E}‘-fr;~g
= 0000138 mol (1.38 x 10 mol) -3 &1
1
i | Mole ratio: [2]
1;0s : CO=15
| + number of moles of CO = 1.38 x 10#x 5 = 6.9 x 10*mal [1]
| Volume of CO = 6.9 x 10~ x 24000 = 16.56 cm” [1]
i Accept if students round off to 3 s.f. = 16.6 cm®
il | % of CO in the sample = == x 100% = 1.10% - 3 5.1, [1] | 1
i Mote: if students used 16.6 cm® same answer of 1.10% should be |
| abtained.

ENQUIRERNOWITTTIT: FROM

SMILE [ O
EXPERIENGED & READILY AVAILABLE TUTORS e

Find a Home Tutor in Singapore www.smiletutor.sg < +65 62664475 (O +65 90144201



Need more PSLE
information, tips and
free resources, notes
and guides?

Get all at smiletutor.sg/psle

Our PSLE Knowledge Hub contains

» PSLE Information

- PSLE Grading and T-Score

« Important PSLE Dates

- PSLE Subject Syllabus and Exam Frmat
« PSLE Revision Strategy

« Free PSLE Revision Notes

« ..and more!

Find a Home Tutor in Singapore Visit www.smiletutor.sg  {, +656266 4475 (O +6590144201

SMILE [UCor

EFFICIENT . EFFECTIVE . EASY




