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READ THESE INSTRUCTIONS FIRST

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

There are forty questions on this paper. Answer all questions. For each question there are four
possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the separate
Answer Sheet.

Read the instructions on the Answer Sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet.

A copy of the Periodic Table is printed on page 15.

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

This question paper consists of 15 printed pages including this page. Setter: Miss Zhuang



The concentration of aqueous sodium carbonate can be found through an experiment
involving a reaction with nitric acid of known concentration.

Which apparatus are needed for the experiment?
burette, measuring cylinder, gas syringe

burette, pipette, conical flask

burette, pipette, stopwatch

o B o N v B

electronic balance, measuring cylinder, gas syringe

Gas Y is a water-soluble, acidic gas which is less dense than air.

Which method is used to collect a dry sample of gas Y?
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Ethylamine, CH3CH2NH2 (M: = 45), reacts with hydrogen chloride gas, HC! (M: = 36.5) to
form a white solid, ethylammonium chloride.

In an experiment, the following apparatus is set up.

Where will the white solid form?

A B C D
@ -ttt 17T 1T 1T 1T 1T 1T T 1 @
| |
cotton wool soaked with cotton wool soaked with
concentrated CH3;CH,NH: solution concentrated HC/

Which statement about kinetic particle theory is correct?

A Energy is taken in when a liquid changes into solid state.

B lodine particles are further apart in vapour state than in solid state.

C Particles have stronger attractive forces in gaseous state than in liquid state.
D

When water boils, its particles lose kinetic energy.

When two elements react together, a compound is formed.
Which statement is correct?
Equal masses of the elements must be used.

The compound formed can be easily separated into its elements.

The compound formed will have a fixed melting point.

o B o N v B

The compound shows similar chemical properties to its constituent elements.



6 A solution of fertiliser was tested as shown.

add excess aqueous

sodium hydroxide
l Cémoist red litmus
3 r 3 3\ e

g l paper turns blue
| fertiliser |5 { green :?:{ green
T soluton |oUT precipitate |o{H— Pprecipitate
—/ \_/ forms \_/
warm the
mixture

Which ions are present in this fertiliser?

Fe?* and NH,*
Fe? and NO3~
Fe?* and S04
NH4"and NO3™
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7 Which particle has the same number of neutrons and electrons?
A T5F B fiNa* c P D 338>

8 Unnilpentium is an artificial element. One of its isotopes is fgf.)Unp.

Which statement is correct?

fSEUnp has a nucleon number of 105.
Isotopes of unnilpentium have different chemical properties.

The atom %8%\( is an isotope of f%Unp.

o O w >»

The atom %ng is an isotope of f%Unp.
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Ammonium nitrate, NH4sNOs3, is a white crystalline salt that is commonly used in agriculture
as a high-nitrogen fertilizer.

Three statements about ammonium nitrate are given.

statement 1  Forces of attraction between oppositely charged ions is present in ammonium
nitrate.

statement 2 Molten ammonium nitrate can conduct electricity as there are delocalised
electrons.

statement 3 There is covalent bonding in ammonium nitrate.

Which statements are correct?

A 1only B 2and3only C 2 only D 1and3only

Which molecule has only six electrons used for bonding?

A CoHg B C:Hs C H0 D PCh

Elements P and Q form an ionic compound P2Q.

In which group of the Periodic Table is P found and how is the bond between P and Q formed?

group in which P is found how the bond between P and Q is formed
A I Q atom gains two electrons from two P atoms
B Il Q atom gains two electrons from one P atom
C VI P and Q shares two electrons
D VI P atom gains two electrons from two Q atoms

The formula of china clay (aluminium silicate) was shown in an old book as A/,O3.2Si02.2H-0.
It is shown in a modern book as Alz(OH),Si2Oy.

What are the values of x and y?

o0 w >
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13 One mole of each of the following compounds is burnt in excess oxygen.

Which compound would produce four moles of carbon dioxide and four moles of steam only?

A CiHqo

B C4HOH

C CHsCO:H

D CH3;CH2CO.CHs

14  Which polymer has an empirical formula that is different from the rest?

A B
H H o
c-C- c-C
H H L H CHs
Jn In
C D
H H e
o 4
H CyHs L H CeHan
n

15 A washing powder contains sodium hydrogencarbonate, NaHCOs (M; =84). In a titration, a
solution containing 1.00 g of washing powder requires 7.15 cm® of 0.1 mol/dm? sulfuric acid
for complete reaction.

2NaHCO;3 + H,S0O4 — Na,S0O4 + 2C0O, + 2H,0

Given that sodium hydrogencarbonate is the only ingredient that reacts with the acid, what
is the percentage purity of sodium hydrogencarbonate in the washing powder?

A 3.0% B 6.0% C 12.0% D 24.0%

16 The pH of an aqueous solution of hydrochloric acid is 3.

What will be the pH of the solution after adding 15 g of sodium chloride?

A 2 B 3 c 7 D 9



17 Hydrazine, N2H., is used as a rocket fuel since it reacts with oxygen to form gases that are
environmentally friendly.

N2Ha(Z) + O2(g) — N2(g) + 2H20(g) AH = -534 kJ/mol
Despite its use as a rocket fuel, hydrazine does not burn readily in oxygen.
Which statement explains why hydrazine does not burn readily?
Hydrazine is a liquid.

The activation energy is too high.

The N=N bond is very strong.

oo m >

The reaction is exothermic.

18 W and X reacts to form Y and Z in a reversible reaction.
W+X=2Y+2Z

The energy profile diagram for this reaction is shown.

A

energy/
kJ/mol

Y

progress of reaction

Which statements are correct?
1 The enthalpy change for the backward reaction is +20 kJ/mol.
2 The forward reaction is endothermic.

3 The activation energy for the forward reaction is +70kJ/mol.

A 1and?2 B 1and3 C 1,2and3 D 2and 3



19  An alloy reacts with dilute nitric acid to evolve a gas which extinguishes a lighted splint with
a ‘pop’ sound. A red-brown solid residue remains, which turns into a black solid when heated
in air.

20

21

Which two metals are present in this alloy?

A

B
o
D

iron and copper
iron and aluminium
silver and zinc

silver and copper

The diagram compares the amount of carbon in two steels, P and Q.

amount of
carbon

P Q

Which row correctly compares the strength and brittleness of P and Q?

strength brittleness
A Q>P Q>P
B Q>P P>Q
Cc P>Q Q>P
D P>Q P>Q

Aluminum, caesium and zinc are three commonly used metals.

Caesium, Cs, is a metal that is above aluminum in the reactivity series.

Which row correctly shows the extraction of the three metals?

aluminium zinc caesium
A | electrolysing AIC/3(aq) heating ZnO with coke electrolysing CsCl(aq)
B | electrolysing AICls3(aq) electrolysing ZnCl(aq) electrolysing CsC/(/)
C electrolysing A>Os(7) heating ZnO with coke electrolysing CsC/(/)
D | heating A.O3 with coke electrolysing ZnC/x(aq) heating Cs20 with coke
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Old steel pipes corrode quickly in a damp atmosphere but aluminum cans do not.

Which statement correctly explains this?

Aluminium cannot form variable oxidation states but iron can.
Aluminium has a lower density than iron.

Aluminium is above iron in the reactivity series.

o B o I v B

Aluminium is protected by its oxide layer.

Which process does not involve either oxidation or reduction?

formation of ammonium chloride from ammonia and hydrochloric acid
formation of nitrogen monoxide from ammonia

formation of sulfuric acid from sulfur

o B o N v B

formation of zinc from zinc sulfide

Aqueous potassium iodide is used as a test reagent.

When it is added to an aqueous solution of compound Z, the colour of the test reagent
changes from ....... 1. . This colour change shows that Z is ..... 2. .

Which words correctly complete the sentence?

1 2
A brown to colourless oxidised
B brown to colourless reduced
C colourless to brown oxidised
D colourless to brown reduced

River water in a chalky agricultural area is suspected to contain Ca?*, Mg®*, COs*", CI” and
NOs™ ions. During an investigation, the water is treated by adding a calculated quantity of
calcium hydroxide.

What could be precipitated upon the addition of calcium hydroxide?

A CaCl B CaCOs; C MgCh D Mg(NO3),
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26 6.5 g of zinc foil was added to 20 cm?® of 0.1 mol/dm? dilute sulfuric acid and the volume of

27

hydrogen evolved was recorded at regular time intervals.

In a separate experiment, the same mass of zinc foil was added to 40 cm?® of the same
solution of dilute sulfuric acid.

How will the rate of reaction and total volume of hydrogen evolved in this second experiment
compare to the first experiment?

rate of reaction total volume of hydrogen evolved

A increases increases

B increases no change

Cc no change no change

D no change increases
The graph shows how total volume of carbon dioxide produced by the reaction between
nitric acid and excess sodium carbonate varied with time.

total volume of

CO, produced

A
X Y
» time

Which statement about section XY of the graph is correct?
A All the sodium carbonate has reacted.
B No more carbon dioxide is being produced.
C The concentration of the acid is decreasing.
D The speed of reaction is at a maximum.
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Element X is a solid at room temperature.

X loses one electron per atom to obtain the electronic configuration of a noble gas and it is
the least reactive element in its group.

What is element X?

A At B F C Fr D Li

Silver metal has some properties similar to Group | elements.
Which statement about silver is true?

A Silver can displace hydrogen from cold water.

B Silver is extracted from its ore by electrolysis.

C Silver reacts with chlorine to form silver chloride which is soluble in water.
D

Silver reduces bromine to form silver bromide, AgBr.

Which oxide is unlikely to dissolve in aqueous sodium hydroxide?

A ALO; B CO; C SO D MgO

Three different solutions were electrolysed using inert electrodes.
solution 1 dilute sodium chloride

solution 2 concentrated sodium chloride

solution 3  aqueous copper(Il) sulfate

Which solutions produce hydrogen at the negative electrode?

A 1,2and3 B 1and2only C 1only D 2and3only

Which of the following methods would not produce ammonia?

A adding sodium hydroxide followed by aluminium foil to zinc nitrate solution and heat it
B heating ammonium chloride with potassium hydroxide

C heating ammonium sulfate with dilute nitric acid
D

heating concentrated aqueous ammonia
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Which gas is present in the exhaust fumes of a car engine in a much greater amount than
any other gas?

A carbon dioxide

B carbon monoxide
C nitrogen
D

water vapour

Which statement about the fractions of crude oil is correct?

A Fractions containing bigger hydrocarbons are found nearer to the top of the fractionating
column.

B Kerosene burns with a more smoky flame than diesel.

()

Lubricating oil is more viscous than diesel.

D Petrol boils at a higher temperature range compared to kerosene.

Butene reacts with steam in the presence of sulfuric acid as shown in the equation.
CH3CH2CH=CH, + H,O0 — CH3CH,CH>CH,0OH

What type of reaction is this?

acid-base

addition

hydrolysis

O o0 m >

substitution

In the presence of ultraviolet light, ethane and chlorine react to give a mixture of products.

Which compound is a possible product of the reaction?

A CHsC/ B CH.CICHCI; C CH.,=CHCI! D CHsCH.CH.C!

Which molecule cannot be obtained from the cracking of a molecule of nonane,
CH3(CH)7CH3?

CH2=CHCH=CH:
CH3CH2CH2CH2CH2CH3
(CHsCH2CHz)sCH

Ha

o B o N v B
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Propane-1,2,3-triol is a raw material for many important industrial chemical processes.

The structure of propane-1,2,3-triol is shown.

T

H—C—C—C—H
(l)H OH C’)H
Which statements about propane-1,2,3-triol are correct?
statement 1 It can be used as a solvent and a fuel.
statement 2 It reacts with acidified KMnO, to form carboxylic acids.

statement 3 It reacts with carboxylic acids to form compounds containing up to three ester
groups.

A 1,2and3 B 1and2only C 2and3only D 1only

Molecule X has the following formula.

CH3COzCH2(I3HCH2CH3
CH3

Which alcohol and acid can react together under suitable conditions to produce X?

A CH30H2?HCH2C02H + CHsOH
CHs

B CH30H2$HCOzH + CH3CH20OH
CHs

C CHs;COH + CH3CH2(I)HCH20H
CHs

D CHsCO2H + CH3;CH>CHCH,OH
H3
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40 PolymerY has the following structure.

O (@) (@) (0]
—ﬂ%@—TﬂT—ﬂ%ﬂ—T{l—T—

H H H H
Which is correct about polymer Y?

A ltis a form of polyester.

w

It is formed by addition polymerisation.
C ltis produced when monomers containing carboxylic acid functional group reacts with
monomers containing alcohol functional group.

D Wateris eliminated in the polymerisation process to form Y.
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