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FUKIEN SECONDARY SCHOOL
S5 First Term Examination (2020-2021)
Chemistry
(1 hour 30 minutes)
Date: 6 January 2021 Name:
Time: 10:30a.m. - 12:00nn Class: No.:

Instructions to students:

1.  Write your name, class and class number on both the question paper and the answer sheets.
2. Answer ALL questions.

3. Write down all the answers on the answer sheets.

4. Hand in the question paper and the answer sheets at the end of the examination.

5. The total mark of the paper is 70.

I.  Multiple Choice Questions (20 marks)

Directions: Questions 1 and 2 refer to the diagram showing a column for separating oxygen and

nitrogen in the air.

—= gaseous A

liquefied air \

——

i—liquid B

1. Arrange the steps for separating oxygen and nitrogen in the air in order.
(1) Liquefaction
(2) Fractional distillation
(3) Purification

A (H=2)—0)
B 3—-0DH—-©2
C -0
D @)—-1)—-0)
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2. Which of the following statements about A and B are correct?

(1) Gas A takes the greatest percentage of air by volume.

(2) Gas A gives a 'pop' sound when tested with a burning splint.

(3) The boiling point of B is higher than that of A.

A (1)and (2) only
B (1)and (3) only
C (2)and (3) only
D (1),(2)and (3)

3. To identify an unknown powder, a student heated the powder in a Bunsen flame. A brick-red
flame was observed. When the powder was added to dilute hydrochloric acid, it dissolved without
any observable changes. What might the powder be?

A Calcium carbonate

B Sodium carbonate
C Calcium chloride
D

Sodium chloride

4. The diagram below shows the structure of dry ice:

& 0,1 D
'F__ ______ ’ _-i‘ _______ 1 -

Q- e Hg' carbon dioxide
i Fed - T - molecule
ol it ls
L1
O D
—

15 Q

Which of the following statements about dry ice is correct?

A It can sublime.

B It has a giant covalent structure.

C  The atoms in its molecules are held together by van der Waals’ forces.
D

Its molecules are held together by covalent bonds.

5. Tin-plating can prevent iron from rusting because
A tin protects iron from air and water.
B tin corrodes instead of iron.
C  tin is higher than iron in the reactivity series.
D

tin is less reactive than iron.
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6. Consider the following simple chemical cell:

digital multimeter
{as voltmeter)

=
magnesium — - —+———— copper strip
strip

o
J —— copper(ll) sulphate

solution

Which of the following statements about the chemical cell is correct?

A

B
C
D

The mass of the magnesium strip increases.
The mass of the copper strip decreases.
Electrons flow from the copper strip to the magnesium strip in the external circuit.

Chemical energy is converted into electrical energy.

7. Which of the following combinations about a lithium ion secondary cell is correct?

A

Anode Cathode Electrolyte
lithium metal oxide lithium atoms between  lithium salt

graphite sheets

lithium metal oxide lithium atoms between  potassium hydroxide
graphite sheets

lithium atoms between  lithium metal oxide lithium salt

graphite sheets

lithium atoms between  lithium metal oxide potassium hydroxide

graphite sheets

e
A
magnesium — +——— copper
— 1 mol dm™
hydrochloric acid

p. _J

Which of the following changes will lead to an increase in the ammeter reading?

A

B
C
D

Magnesium is replaced by zinc.
Copper is replaced by iron.
The 1 mol dm * hydrochloric acid is replaced by 1 mol dm * ethanoic acid.

The 1 mol dm * hydrochloric acid is replaced by 1 mol dm * sulphuric acid.
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9. The following diagram shows a hydrogen-oxygen fuel cell. Hydrogen and oxygen are passed
into the fuel cell.

load
1
L
He(g) —> - L*— O:(g)
concantrated
MNaOH(aq)
B [

Which of the following ionic half-equations represents the chemical change that occurs at the
anode?

A O(g) + H2O(1) — O3(g) + 2H'(aq) + 2¢

B  O2(g) +4H'(aq) +4¢ — 2H20(])

C Ha(g) +O02(g) +2H"(aq) +2¢ —= 2H>0(1)

D Hz(g)+20H (aq) —= 2H»0() + 2e

Directions: Questions 10 and 11 refer to the following set-up.

2 mol dm™ 3 mol dm™
nickel (1) potassium
sulphate ) nitrate
solution solution

beaker X beaker Y

Electrodes E and F are nickel electrodes while electrodes G and H are carbon electrodes.
10. Which of the electrodes are cathodes?

A Eand H
B EandG
C FandH
D FandG

11. Which of the following combinations about the solutions is correct after the electrolysis has been

carried out for some time?

Solution in beaker X Solution in beaker Y
A become more concentrated become more concentrated
B remain unchanged become nitric acid
C become less concentrated become less concentrated
D remain unchanged become more concentrated
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12. Which of the following elements can form covalent molecules with the central atom having an

non-octet structure?

A Nitrogen
B Oxygen
C  Sulphur
D  Fluorine

13. Which of the following chemical species is planar in shape?

A BF;
B NF3
C PCIs
D SFs

14. Which of the following statements about particulates is INCORRECT?
A They are produced from cars, factories and incinerators.
B They are produced by incomplete combustion of fuels.
C  They irritate respiratory systems.
D

They can be removed by scrubbers.

15. Which of the following statements about oxides of nitrogen are correct?
(1) High temperatures inside car engines cause their formation.
(2) Installing low nitrogen oxide burners in power stations can reduce their emission.

(3) They are converted to nitrogen in scrubbers installed in car exhaust systems.

A (1)and (2) only
B (1)and (3) only
C (2)and (3) only
D (1),(2)and (3)

16. Which of the following methods can reduce the formation of acid rain?
(1) Installing flue gas desulphurization systems in factories
(2) Installing low nitrogen oxide burners in power plants

(3) Installing particulate removal devices in motor vehicles

A (1)and (2) only
B (1)and (3) only
C (2)and (3) only
D (1),(2)and (3)
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17. Consider the following structural formula of a molecule:

18.

19.

H

H—C —H
H H

1
H—c—c—c—c|—c
H

M —I

H H OH

What is the condensed structural formula of the molecule?

A
B
C
D

CH3CH(CH3)CH(OH)CH,CHCHCH3
CH3(CH2)4OHCH=CHCH3
CH3(CH2)3:OHCHC,H,CH3
CH3CH(CH3)CH(OH)CH,CH=CHCH3

A carbon compound has the following structure:

OH

o<

What is the molecular formula of the compound?

A

B
C
D

CsH120
CsH140
C7H140
C7H160

A carbon compound has the structure shown below.

-~

OH

Which of the following statements about the compound is / are correct?

O O w >

(1) Its structural formula is CsH10O.
(2) Itis soluble in water.
(3) Its IUPAC name is pent-4-en-1-ol.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

Ir—m—I
|
I
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20. Which of the following compounds represents the third member of a homologous series?

A Butane
B  But-1l-ene
C Butan-1-ol

D  Butanoic acid

II. Structured Questions (50 marks)
1. Apart of the structure of a polymer is shown below. The polymer is made from monomer X.

(a) (i) Draw the structure of monomer X. (1 mark)
(i) Give the systematic name of monomer X. (1 mark)

(b) The polymer is formed by polymerization. Explain the meaning of the term "polymerization'.
(1 mark)
(¢) Suggest why the polymer does NOT have a constant relative molecular mass. (1 mark)

(d) A student carried out an experiment using a sample of octane (CsHis) with the set-up shown

below.
unglazed porcelain pieces delivery tube
- gaseous
products
mineral wool T
soaked with  heat
octane
water
(1) Name the type of reaction involved in the experiment. (1 mark)

(i) In one of the reactions, octane is converted to X and alkane Y.
octane — X +alkane Y
Draw a structure of Y and give its systematic name. (2 marks)
(ii1)) (1) The student added a few drops of bromine dissolved in CH3CCl3 into the boiling tube
containing the gaseous products. The orange colour of the bromine solution disappeared
immediately. Why? (2 marks)
(2) The student then dropped more bromine solution into the boiling tube until the orange
colour of the bromine solution persisted. After about 10 minutes, the orange colour
disappeared. Why? (2 marks)
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2.

(a)

(b)

(©)

(d)

(a)

(b)
(©)
(d)
(e)
0]

A student used the following experimental set-up to study the reaction of concentrated nitric
acid and copper.

-
::“‘\-:l?\m‘\
T
=1
|
|
=T

concentrated J,I / |
nitric acid | aqueous
r bromine

or litmus —

coppe — limewater
solution \_/ o
heat
(i) State any observable change for the copper. (1 mark)
(i1) Write an equation for the reaction involved. (1 mark)

Is there any observable change for the aqueous bromine in the test tube? Explain your answer.
(2 marks)
State and explain the expected observation if the gas given off is bubbled into litmus solution
instead of aqueous bromine. (2 marks)
What property of concentrated nitric acid is responsible for the reaction between concentrated
nitric acid and copper? (1 mark)

This experiment was carried out to determine the percentage by mass of sulphate in a lawn

fertilizer.

Step 1 2.60 g of a sample of the fertilizer was ground up and dissolved in 200 cm? of dilute
hydrochloric acid.

Step 2 Excess barium chloride solution was added to the solution obtained in Step / to form
a precipitate.

Step 3 The precipitate was separated from the mixture and washed with water.

Step 4 The precipitate was dried and weighed. Its mass was 3.04 g.

(i) Name the precipitate formed in the experiment. (1 mark)
(i) Write an ionic equation for the formation of the precipitate. (1 mark)
Explain why excess barium chloride solution was added in Step 2. (1 mark)
Suggest how the precipitate can be separated from the mixture in Step 3. (1 mark)
Why was the precipitate washed with water in Step 3? (1 mark)
Suggest a method that could be used to dry the precipitate in Step 4. (1 mark)

(i) Calculate the percentage by mass of sulphate in the original fertilizer sample. (3 marks)
(Relative atomic masses: O = 16.0, S =32.1, Ba=137.3)
(i) Suggest ONE more step to the procedure so as to improve the reliability of the results of this

investigation. Explain your suggestion. (2 marks)
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4.

(a)
(b)

(c)
(d)

(e)

(a)
(b)

(c)
(d)

A student carried out the following experiment to determine the concentration of ethanoic acid in

a brand of household vinegar.

25.0 cm? of vinegar were diluted to 250.0 cm® with distilled water. 25.0 cm® of the diluted vinegar
solution were withdrawn and titrated against 0.110 mol dm™ sodium hydroxide solution with

phenolphthalein as the indicator.

Suggest ONE reason for diluting the vinegar. (1 mark)
Describe briefly how 25.0 cm? of vinegar can be diluted to 250.0 cm® with distilled water.

(4 marks)
State the colour change of the indicator at the end point of the titration. (1 mark)

The mean titre was 17.90 cm®. Calculate the concentration, in g dm™, of ethanoic acid in the
vinegar. (Relative atomic masses: H= 1.0, C =12.0, O = 16.0) (4 marks)
Will the volume of sodium hydroxide solution used to be the same if methyl orange is used instead

of phenolphthalein as indicator? Explain your answer. (2 marks)
A student used a chromium can, a carbon rod and chlorine bleach to make a chemical cell. The
diagram below shows the set-up of the cell connected to a digital multimeter.

digital multimeter

carbon rod

] :

‘ L _ | chiorine bleach

L chiromium can

A —
When the cell is producing a current, the chromium can undergoes oxidation to give
hexahydroxochromate(III) ions, [Cr(OH)s ], while at the carbon rod the hypochlorite ions (OCI
) in chlorine bleach undergo reduction in the presence of water to give chloride ions and hydroxide

1ons.

What is the oxidation number of chlorine in OCl ion? (1 mark)

Given that the chlorine bleach is alkaline, write ionic half-equations for

(1) the oxidation of the chromium metal, and (1 mark)
(i1) the reduction of the hypochlorite ions. (1 mark)
Identify the direction of electron flow in the external circuit. (1 mark)

The student noticed that the current produced by the cell increases with the concentration of

hypochlorite ions in the bleach. Suggest an explanation for the phenomenon. (1 mark)
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(e) The student carried out an experiment using the chlorine bleach as shown below.

dropper

filter paper moistenad
with potassium iodide

dilute hydrochloric
solution

acid

chlorine bleach

(i) Chlorine bleach and dilute hydrochloric acid react according to the following word equation:
sodium hypochlorite + dilute hydrochloric acid
— chlorine + sodium chloride + water
Transcribe the word equation into a chemical equation. (1 mark)
(i1) State the observable change that would occur on the filter paper. Explain whether or not the

change would involve a redox reaction. (3 marks)

End of paper
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