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Multiple Choice Questions (40 marks)

Answer all questions.

A student mixes 25 cm? samples of acid solution with different volumes of alkali solution.
At every 30 seconds, the student measures the change in temperature.
Which piece of apparatus is not needed?

gas syringe
measuring cylinder
thermometer

stop watch

oo w>»

A separation technique is shown below.

Which pair of mixtures can best be separated by the above technique?

aqueous sodium chloride and aqueous copper(1l) sulfate
dilute hydrochloric acid and aqueous potassium hydroxide
magnesium carbonate and dilute nitric acid

zinc oxide and aqueous calcium nitrate

o0 w>»

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

Which of the following substances contains particles that are sliding past each other at room
temperature (25 °C)?

melting point / °C boiling point / °C
A -110 - 55
B -20 15
Cc 0 100
D 744 1214
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7

Aqueous sodium hydroxide is added to aqueous salt Z and a white precipitate formed. The white
precipitate dissolved when excess sodium hydroxide is added.

When this reaction was completed, aluminium foil is added to the solution. The gas given off turned
damp red litmus blue.

What is aqueous salt Z?

calcium nitrate
lead(IT) sulfate
zinc nitrate
zinc sulfate

0O w>

The symbols for two ions are shown below.

19 — 21 +
. F 11Na

Which of the following statements is correct?

Both the ions contain the same number of electrons.

Both the ions contain the same number of protons.

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

oo w>»

Statement 1: Non-metals share electrons to attain electronic configuration of a noble gas.
Statement 2: Non-metals share electrons to form covalent compounds.
Which of the following is true?

Both statements are correct, and statement 2 explains statement 1.

Both statements are correct, but statement 2 does not explain statement 1.
Statement 1 is correct but statement 2 is incorrect.

Statement 2 is correct but statement 1 is incorrect.

OO w>»

Which change occurs when magnesium bonds with chlorine?

Chlorine loses seven electrons to form a noble gas configuration.

Chlorine shares electrons with magnesium to form a molecule of magnesium chloride.
Magnesium gains two electrons for form Mg?* ions.

Magnesium loses two electrons to form Mg?* ions.

OO W >
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8 50 cm? of nitrogen gas reacts with 50 cm?® of oxygen gas to produce nitrogen dioxide. The chemical
equation for the reaction is given below:

N2(g) + 202(g) = 2NO:2(9)
What are the volumes of the gases remaining at room temperature and pressure?

volume of gases / cm3
nitrogen oxygen nitrogen dioxide
A 0 0 100
B 0 25 50
Cc 25 0 50
D 25 25 50

9 20 g of magnesium oxide, MgO, reacts completely with 500 cm? of dilute nitric acid.

The chemical equation of the reaction is as follows:
MgO (s) + 2HNOs3 (aq) =2 Mg(NOs3)2 (aq) + H20 ()

What is the concentration of the acid used?
[relative atomic masses, A.: O, 16; Mg, 24]

A 0.002 mol/dm?
B 0.008 mol/dm3
C 2 mol/dm?
D 8 mol/dm?

10 Which substance below will not react with aqueous potassium hydroxide but will react with dilute
hydrochloric acid to form a salt and water?

aluminium oxide
carbon monoxide
copper(Il) oxide
nitrogen dioxide

oo w>»

11 Which pair of reagents can be best used to prepare insoluble magnesium carbonate?

reagent 1 reagent 2
A magnesium ammonium carbonate
B magnesium chloride calcium carbonate
C magnesium oxide potassium carbonate
D magnesium sulfate sodium carbonate
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12 Which of the following reactions will have the slowest rate of reaction?

20°C
1 g of marble powder 1 g of marble chips 1 g of marble chips 1 g of marble chips
in 200 cm3 of in 200 cm? of in 200 cm?3 of in 200 cm3 of
3 mol/dm3 of HC/ 2 mol/dm?3 of HCI 2 mol/dm3 of HC/ 1 mol/dm? of HC/
reaction A reaction B reaction C reaction D

13 What determines the Group of an element in the Periodic Table?

The number of completely filled electron shells.
The number of electrons in the valence shell.

The number of electron shells containing electrons.
The number of protons in the nucleus.

OO W >

14 Caesium and potassium are both in Group | of the Periodic Table.
Which of the following statements about the elements is correct?

A Caesium has a higher density than potassium.

B Caesium reacts violently with water but potassium reacts explosively with water.
C Potassium atoms are larger than caesium ions.

D Potassium has a lower melting point than caesium.

15 Chlorine is in Group VIl of the Periodic Table.
Which of the following statements is a property of chlorine?

A It can displace bromine from aqueous sodium bromide.
B It forms a basic oxide.

C It has a darker colour than iodine.

D Itis a monoatomic element.
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16 The pie-chart shows the composition of pure air.

Which of the following rows correctly identifies gases F, G and H?

F G H
A nitrogen carbon dioxide oxygen
B nitrogen oxygen argon
C oxygen nitrogen carbon dioxide
D water vapour oxygen hydrogen

17 Which of the following statement(s) is/are true for all metals?

1  They conduct electricity.
2  They form basic oxides.
3  They have high melting points.
4  They have high densities.
A 1 only
B 1 and 2 only
C 1, 3 and 4 only
D 1,2,3and 4

18 Excess dilute nitric acid is added to brass.
Which of the following observations is correct?

A blue solution is observed.

A colourless solution is observed.

A grey deposit is observed and a blue solution is formed.

A reddish-brown deposit is observed and a colourless solution is formed.

OO w>
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19 A metal X reacts as follows:

20

X + dilute acid - salt + hydrogen gas

X + cold water = no reaction

X + aqueous silver nitrate > silver metal

+ nitrate of X

By comparing X with calcium and silver, which of the following shows the correct order of reactivity of
the metals, starting with the least reactive?

OO W >

calcium, silver, X
calcium, X, silver
silver, X, calcium
X, calcium, silver

An experiment was set up as shown below to investigate the rate of rusting under different conditions.

cork S
dry — Boiled ——_
oxygen d'i:gsadr
+ salt /
- -

2

air

__— cork

oxygen

__— water

£

3

Which of the following predicts the order of the test-tubes in which rust would first appear?

1,2, 3,

N NN
w N W
N W N

OO w >

4

_ N

End of Paper

www.KiasuExamPaper.com

70



Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(IT) hydroxide light blue
iron(IT) hydroxide green
iron(I1T) hydroxide red-brown
lead(IT) hydroxide white
zinc hydroxide white
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Section A [45 marks]
Answer all the questions in the spaces provided.

Name the substances needed for the following purposes.

purpose name of substance

reducing the acidity in soll

testing for presence of carbon dioxide gas

testing for presence of chloride ions in water

[3]
[Total: 3 marks]

The diagrams N, P, Q, R, S and T in Fig 2.1 represent the particles in different substances.

° °
..l% °°®,
> oe o0 ©® 4
N p Q
O °
63(9% o ® 5
b o) o0 @ o
R S T

Fig 2.1

Use the diagrams N, P, Q, R, S and T to answer the questions below.

(a)

(b)

(c)

(d)

Which of the following above best represents liquid water?

[1]

Which of the following above best represents a mixture containing fluorine and chlorine
gases?

[1]

[1]

[1]
[Total: 4 marks]
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3

The atomic structures of atoms W, X, Y and Z are shown below. The elements are found in
Period 3 of the Periodic Table. The letters do not represent the elements and only the valence
electrons of the elements are shown.

ORORGRCO

(@) State and explain which group does atom Z belongs to in the Periodic Table.

(b) (i) Write the chemical formula of the compound formed between atoms W and X.

(ii) The compound formed between W and X has a melting point of 1100 °C. In terms of
structure and bonding of the compound formed, explain why it has a high melting point.

(c) Explain why atom Y is the least chemically reactive as compared to the other atoms.

[Total: 6 marks]
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The Blast furnace reaction is an industrial process used to obtain iron from its ore. The iron
obtained is usually used to produce stainless steel, an alloy, which is harder and stronger than
pure iron. Stainless steel is an important material in construction building.

(@) (i) Define the term, alloy.

(ii) Apart from its hardness and strength, state another advantage of using stainless steel
as an industrial material.

(b) Carbon, also known as coke, is added to the Blast furnace reaction for the extraction of iron.
The chemical equation for this reaction is given below.

2Fe;03(s) + 3C(s) » 4Fe(l) + 3CO2(9)

Given 30% of iron(IlI) oxide, Fe2O3, is present in 1000 kg of haematite used, calculate the
mass of carbon required for the extraction of iron.
[relative atomic masses, A:: C, 12; O, 16; Fe, 56]

mass of carbon required = ...
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(c)

(d)

Silicon dioxide, SiO, is an impurity produced in Blast furnace.
Explain how silicon dioxide is removed from the Blast furnace.

During the production of iron, sulfur dioxide gas is produced. Explain why sulfur dioxide gas
produced pose an environmental threat to water bodies.

[Total: 9 marks]
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Chlorine gas, a member of the halogens, is an element in Group VII of the Periodic Table.

(a) State two physical properties of chlorine, other than existing as a gas at room temperature
and pressure.

(b) Explain, using its electronic structure, why chlorine is found in Period 3 of the Periodic Table.

(c) Chlorine gas reacts vigorously with hot zinc metal to produce solid zinc chloride.
Construct a balanced chemical equation, including state symbols, for the reaction.

(d) When chlorine gas is bubbled into aqueous potassium bromide, potassium chloride and
bromine solution is obtained. Explain why this reaction occurs.

[Total: 8 marks]
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(@) Metals A, B and C are placed in salt solutions as shown in the table.

result of placing metal in solution of
metal
salt of A salt of B salt of C
A no reaction C displaced
B A displaced C displaced
C no reaction no reaction

Arrange the reactivity of the metals, starting with the least reactive metal.

(b) Explain why carbon can be used to obtain zinc from zinc oxide but not to obtain sodium from
sodium oxide.

(c) Sodium metal is kept in oil to prevent it from corrosion.
Explain how the oil prevents the sodium metal from corrosion, stating clearly the conditions
that cause the corrosion of sodium.

[Total: 6 marks]
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7

The figure below describes the reactions between colourless solution A and grey solid B.

(a)

(b)

(c)

add sodium
F hydroxide and turns Universal
gas that turns Al powder, A Indicator
moist red warm colourless solution solution red
litmus blue add

grey solid B
' !
c D

gas that ignites _
with a ‘pop’ sound pale green solution

add aqueous
sodium hydroxide

E
green precipitate

Identify A, B, C, D, E and F.

[6]

Construct a balanced ionic equation for the formation of precipitate E. State symbols are not
required.

[Total: 9 marks]
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Section B [20 marks]

Answer any two questions in this section.

Write your answers in the spaces provided.

Nitrogen, oxygen and argon gases can be extracted from compressed liquefied air (mixture of
miscible liquids) at —200 °C.

(a)

(b)

(i) State the separation method used to obtain the gases separately at —200 °C.

(ii) Describe the changes in movement of the air particles as it is compressed and cooled
from room temperature to —200 °C.

[1]
Oxygen is a reactive non-metal.
Describe, in terms of the number of electrons gained, lost or shared, what happens when
(i) an oxygen atom combines with magnesium atom(s).

[2]
(ii) an oxygen atom combines with fluorine atom(s).

[2]
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() (i) Draw a ‘dot-and-cross’ diagram for nitrogen gas.

[2]

(ii) Draw a ‘dot-and-cross’ diagram for oxygen gas.

[2]
[Total: 10 marks]
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(a) State two physical properties of copper metal.
PO Y 1. e

Pl Y 2. o

(b) Describe a way to prepare a pure sample of copper(Il) sulfate crystals, from copper metal.
Use the following information to help you

e copper does not react with dilute acids

e copper burns in oxygen to form a black solid, which is copper(IT) oxide
e copper(IT) oxide is insoluble in water

e copper(II) sulfate is soluble in water

(c) 10 g of copper(Il) carbonate lumps were reacted with excess 1.0 mol/dm? hydrochloric acid
and the carbon dioxide gas produced was collected. The experiment was repeated again but
using excess 2.0 mol/dm? hydrochloric acid. The graph of the data collected is plotted and
shown below.

A
volume of
carbon dioxide experiment 1
/ cm?3

experiment 2

»
»

time / min

experiment 1: 10 g of copper(Il) carbonate lumps with excess 2.0 mol/dm? hydrochloric acid

experiment 2: 10 g of copper(II) carbonate lumps with excess 1.0 mol/dm? hydrochloric acid

(i) State why the production of carbon dioxide gas stopped after a period of time.
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(ii) Use your knowledge of reacting particles to explain why a higher concentration of acid
results in a faster rate of reaction.

(iii) The experiment is repeated using 5 g of powdered copper(IT) carbonate and excess
2.0 mol/dm?3 hydrochloric acid. Add to Fig. 9.1 the graph you would expect. The original
graphs are already included. Label the new graph as 3.

A
volume of
carbon dioxide experiment 1
/ cm?

experiment 2

time / min
[1]
Fig. 9.1
[Total: 10 marks]
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10 (a) The diagram below shows the atomic radius of the first 20 elements in the Periodic Table.

) /f\
NEWAN ] /
N~

H He Li Be B C N O F MNe Na Mg Al Si P 5 ClI Ar K Ca

Atomic Radius

Element Symbol

(i) Use the diagram above to describe the change in atomic radius across the Period and
down the Group.

(ii) Describe the change in the character of the elements across Period 3 and how it
affects the respective oxides formed.

[2]
(b) Lithium, potassium and sodium are Group | elements.
State one physical property trend and one chemical property trend of these elements.
physical property trend ...
chemical property trend ...
[2]
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(c)

Describe a laboratory investigation that can be used to justify the relative positions of iron,
magnesium and silver in the reactivity series. You may include a diagram if it helps you to

answer the question.

Diagram

[Total: 10 marks]

End of Paper
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Data Sheet

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(II) hydroxide light blue
iron(IT) hydroxide green
iron(IIT) hydroxide red-brown
lead(II) hydroxide white
zinc hydroxide white
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Secondary 4 Express and 5 Normal Academic Science(Chemistry)
Mid-Year Examination
Mark Scheme

Marks
Qn no. Answer Scheme Allocated
1 A 6 B 11 [1] each
2 D 7 D 12 20 m max
3 C 8 C 13
4 C 9 C 14
5 A 10 C 15
1 o
purpose A nam
: e : calciu g3
reducing the acidity in soil \’ﬁ / s\lxég\llmefcalcm
testing for presence > \‘Q“_’a/l” alehim b !
carbon dioxide g f
testing for pr sence})L_/ lcm/ itrate / acidified
chloride io s In Ie d I) n ified silver sulfate
[3]
Rej;?. %ﬁa f rmula Total: 3
2(a) (1]
2(6) | N Q@ (1]
2(c) Q [1]
2(d) P [1]
Total: 4
3(a) Z belongs to group Il because [1]
it contains two valence electrons. OR
It has two electrons in the outermost electron shell. [1] [2]
3(b)(i) | X2W3 (reject: W3X2) [1
3(b)(ii) | The compound formed has a giant lattice structure [1]. Thus, large
amount of energy is needed to overcome strong electrostatic forces of
attraction between the oppositely charged ions [1]. [2]

Reject: “break strong electrostatic forces of attraction”, “break ionic
bonds”, “giant ionic structure”, “oppositely charged particles / molecules /
atoms”.

” 13
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3(c)

It has eight valence electrons / a completely filled valence shell /
does not need to take in, give out or share electrons with other
elements.

[1]
Total: 6

4(a)(i)

4(a)(ii)
4(b)

4(c)

4(d)

An alloy is a mixture containing at least one metal with other elements
| substances.

It is more corrosion-resistant / does not rust easily.

Mass, Fe20s3, present = 30% x 1000 = 300 kq [1]
Mole, Fe203 = (300 x 1000) + (2 x 56 + 3 x 16) = 1875 mol [1]

Mole ratio: 2 Fe203: 3 C
1875 :2812.5

2. —1if no/wrong units written i r.

Limestone [1] is used to remove~silic ioxide/ It decomp at high

i’ cal€iim oxide [1], which
reacts with silicor-Y:’Ttaid&N
Sulfur dioxide gas %olve in

N
i wg%i\k@o ucing acid rain [1]. This

itling marine/aquatic lives /
A%

[1]
[1]

[3]

[2]

[2]
Total: 9

5(a)

5(b)

5(c)

5(d)

D

conduct
[Any two]

Chlorine has an electronic structure of 2.8.7 [1], hence it contains 3
electrons shells [1] filled with electrons. Therefore, it is in period 3.

Cl2(g) + Zn (s) = ZnClz>(s)
1m — correct balanced equation; 1m — correct state symbols

Chlorine _is more reactive than bromine [1]. Hence, it can displace
bromine [1] to form potassium chloride and bromine.

[2]

[2]

[2]

[2]

Total: 8
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6(a)

C, A, B (only answer)

[1]

6(b) Carbon is_more reactive than zinc [1], but less reactive the
[1]. Hence it displaces zinc from zinc oxide but not sodiug
oxide. / 2]
6(c) By keeping sodium in oil, the oil creates a physic
prevents the surface of sodium metal to come i i s
[1] and water / water vapour [1], which'ca sﬁpo' : ’ [3]
Total: 6
7(a) A — nitric acid or HNO3
B — iron metal orfe @
[6]
7(b)
[2]
7(c)
gas. OR A\nretal carbonate does not produce hydrogen gas when | [1]
reacted with acid.
Total: 9
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8(b)(i)

8(b)(ii)

8(c)(i)

8(c)(ii)

Fractional distillation

It changes from moving rapidly in random directions / moving at great
speed in different directions to sliding over each other randomly / in
different directions within the liquid.

Each oxygen atom gains two electrons from magnesium [1], forming
oxide ion. Each magnesium atom loses/transfers two electrons [1] to
oxygen, forming magnesium ion.

Each oxygen atom shares two valence electrons [1] with two fluorine
atoms [1].

Note: 1m deducted if students only shows valence electrons

R

[1]

[1]

[2]

[2]

[2]

[2]

Total: 10
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High density / High melting and boiling points / conducts electricity /
conducts heat / malleable / ductile / shiny surface / Solid at room

temperature / Pink/brown solid 2]

[Any two]
9(b) | Heat/Burn copper metal in air / in oxygen to produce copper(ll)

oxide. [1]

To an excess amount of CuO, add a fixed volume of sulfuric acid and

stir the mixture. [1]

Filter to remove the excess CuO from the mixture. [1]

Warm/Heat the filtrate to saturation and then allow it to cool for

crystallization to occur. [1] [4]
9(c)(i) | Copper(ll) carbonate is used up. [1
9(c)(ii) | At a higher concentration, there are more reactant particlesfipe

volume [1]. Hence, the frequency of effective collisions’bety

particles increases [1], leading to a faster rate of react [2]
9(c)(iii) | Graph showing half the volume of carbon dioxi

of reaction compared to Graph 1. Grapht [1]

“ Total: 10

10(a)(i) | Atomic radius increases g QM &&reases across the

period [1]. [2]
10(a)(ii | The eleme cha g om e to,n@tals across the period /

) becomes | metallic to non-metallic
character ac}'oés tl’\e\perlod xides changes from basic to
a&ld\u]i across fh\\gér d[1} 2]
[ tre or boiling point decreases / density
%d chemical reactivity increases [1] [2]
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10(c)

in mass over reqular intervals

Comparison of data [1]:

The beaker / test-tube / boiling-tube WI
be magnesium, followed by iron. S|Iv
produced as it is unreactive tovﬁ'ar\ds aci

OR

Measure the gas collected at reqular mte@ d plot a graph of
volume of gas produced qﬁ‘er—ti/mé / the lost in_mass at
reqular intéxvals ﬁ.dﬁalof\a\\rarfﬁ o,f_ﬁ\ eading on scale balance
aqalnsﬂtlﬁxe The\ g i e adient will be magnesium,
foIIow n) fo o ed by shows a horizontal line due
;ths emlca a tivity-

1]:
ost reactive, followed by iron, and silver
vice versa)

Ju |f|c ti fr atlv

[4]
Total: 10
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