S4 Chemistry

Date: 9" June 2021
Time: 8:30a.m. - 10:00a.m.

Instructions to students:
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FUKIEN SECONDARY SCHOOL
S4 Final Examination (2020-2021)
Chemistry
(1 hour 30 minutes)
Name:
Class: No.:

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

Answer ALL questions.

Write down all the answers on the answer sheets.

2
3
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)

1. Which of the following set-ups can be used to dry a moist gas?

(1)  moist —bw—h dry
gas gas

(2)

gas

(3) moist —

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

L
. .
moist —r-—l—l—
&

drying agent

—= dry
gas

drying
agent
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2.

Which of the following substances has a sharp boiling point?
A Liquid air

B Molten copper

C Red wine

D  Soft drink

Which of the following statements describe the chemical properties of carbon dioxide?
(1) It is colourless.

(2) It turns limewater milky.

(3) It dissolves in water to give an acidic solution.

A (1) and (2) only

B (1) and (3) only

C (2)and (3) only

D (1),(2)and (3)

Which of the following compounds does NOT give a characteristic flame colour in flame test?
A Aluminium sulphate

B Copper(Il) sulphate

C  Potassium sulphate
D

Sodium sulphate

When calcium carbonate is strongly heated, a solid is obtained. Which of the following statements
concerning the solid is correct?

A Itis black in colour.

B It reacts with water to give slaked lime.

C  Itis calcium hydroxide.
D

It is a mixture.

Which of the following oxides has the highest melting point?

A ClO2
B H20
C K20

D NO2
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7. Which of the following substances have giant ionic structures?

(1) Silver

(2) Copper(Il) chloride

(3) Sodium hydride

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

8. Which of the following substances are acidic?
(1) Window cleanser
(2) Gastric juice
(3) Soft drink
A (1)and (2) only
B (I)and (3) only
C (2)and (3) only
D (1),(2)and (3)

9. Which of the following substances will NOT react with dilute hydrochloric acid?
A Magnesium chloride
B Copper(Il) hydroxide
C  Silver nitrate solution

D  Sodium hydrogencarbonate

10. Which of the following should NOT be used with dilute hydrochloric acid to prepare hydrogen?
A Zinc
B Magnesium
C  Sodium

D Calcium

11. Which of the following statements about acids is / are correct?
(1) Dilute solutions of acids turn litmus solution red.
(2) All pure acids are liquids under room conditions.
(3) All pure acids are ionic compounds.
A (1)only
B (2)only
C (1)and (3) only
D (2)and (3) only
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12.  Which of the following hydroxides is soluble in excess dilute aqueous ammonia?

13.

14.

15.

16.

A

B
C
D

Pb(OH)2
Mg(OH):
Fe(OH)s3
Zn(OH):

Which of the following dry cells is a secondary cell?

A
B
C
D

Zinc-carbon cell
Nickel metal hydride cell
Silver oxide cell

Alkaline manganese cell

Which of the following combinations is correct for a zinc-carbon cell?

Positive electrode Negative electrode Electrolyte
A Carbon zinc manganese(IV) oxide
B Carbon zine ammonium chloride
C Zinc carbon manganese(IV) oxide
D Zinc carbon ammonium chloride
: electron flow

- —

copper plate — +———— plate made of
metal X
—— dilute sulphuric
| L acid
i e,

Which of the following statements concerning the above set-up is correct?

A

B
C
D

The copper plate is the cathode.
Both metal plates gradually dissolve.
The sulphuric acid turns blue gradually.

The position of copper in the electrochemical series is higher than that of X.

Which of the following statements concerning an oxidizing agent is INCORRECT?

A

C

)

An oxidizing agent is oxidized in a redox reaction.
An oxidizing agent can oxidize other species in a redox reaction.
An oxidizing agent is an electron acceptor.

The oxidation number of a certain element in an oxidizing agent decreases in a redox reaction.
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17.
s P Bl P o
W) W)
metal X metal ¥ metal W metal Z
sodium sodium
nitrate nitrate
solution solution
voltage=-08V voltage =+09 V
S
V)
metal 7 metal
sodium
nitrate
solution

18.

19.

20.

voltage = +1.5V
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Which of the following represents the correct order of reactivity of metals W, X, Y and Z?

A

B
C
D

X>Y>Z>W
W>7Z>Y>X
Y>Z>W>X
X>W>Z>Y

What is the oxidation number of Cl in HC102?

A
B
C
D

-1
+1
+3
-3

In which compound does iodine have an oxidation state of +3?

A

B
C
D

HIO3
Nals
Crls
NalO2

Which of the following processes is a redox reaction?

A
B
C
D

BaClz(aq) + Na2CrO4(aq) = BaCrOa(s) + 2NaCl(aq)
Fe2(SO4)3(aq) + H2S(g) = 2FeS04(aq) + S(s) + H2SO4(aq)
CH3COOH(aq) + NaOH(aq) = CH3COONa(aq) + H20(1)
Al(OH)s(s) + NaOH(aq) = NaAl(OH)4(aq)
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II. Structured Questions (50 marks)

(a)

(b)

(©

(d)

(e)

(a)

(b)

(©)

(d)

(e)

A student tried to extract lead from lead(Il) oxide. He placed 10.0 g of lead(II) oxide and 10.0 g of

carbon powder in a crucible and heated the mixture with a Bunsen flame.

Draw an experimental set-up for the extraction of lead(II) oxide. (2 marks)
(1) Write a chemical equation for the reaction involved. (1 mark)
(i1)) Suggest ONE observation of the experiment. (1 mark)
(i) Determine which reagent is in excess. (3 marks)
(Relative atomic masses: C = 12.0, O = 16.0, Pb = 207.2)

(i1)) Calculate the maximum mass of lead that could be obtained. (1 mark)
In fact, the student only obtained 7.10 g of lead.

(1) Calculate the percentage yield of lead. (1 mark)

(i) Suggest ONE reason why the student cannot get the maximum mass of lead. (1 mark)
Another oxide of lead has a chemical formula Pb3Oa.

Pb304 is known to be a mixed oxide composed of PbO and PbO2. Deduce the mole ratio of PbO to
PbO2 in Pb30a. (2 marks)

Consider the following information on three reactions involving magnesium ribbons of the same

shape:
Reaction mixture

Reaction 1 1.5 g of Mg + 100 cm® of 1.0 mol dm ™ HCl(aq)

Reaction 2 1.5 g of Mg + 100 cm?® of 1.0 mol dm > CH3COOH(aq)

Reaction 3 1.5 g of Mg + 100 cm?® of 1.0 mol dm™ H2SO4(aq)
Write a chemical equation to show the ionization of each of the following acids in water:
(1) hydrochloric acid; (1 mark)
(i1) ethanoic acid. (1 mark)
Calculate whether magnesium or hydrochloric acid was in excess in Reaction 1. (3 marks)

(Relative atomic mass: Mg = 24.3)
Reaction 1 required 200 s to complete.
(1) How could you know when the reaction was complete? (1 mark)

(i1) Would you expect the time required for the completion of Reaction 2 to be shorter or longer
than that for Reaction 1? Explain your answer. (3 marks)
Besides their reactions with magnesium, suggest ONE other method to distinguish between
1.0 mol dm™ HCl(aq) and 1.0 mol dm~> CH3COOH(aq). State also the expected observations.

(2 marks)
Explain why the initial rate of Reaction 3 was higher than that of Reaction 1. (2 marks)
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3.

(a)

(b)

(a)
(b)

(c)

A household ammonia solution was analyzed to determine its ammonia content. 9.97 g of the
household ammonia solution was placed in a volumetric flask and made up to 250.0 cm? of solution.
Four portions of the diluted solution of volume 25.0 cm® each were titrated against 0.150 mol dm™

hydrochloric acid using methyl orange as indicator. The table below lists the titration results obtained:

Burette reading I 2nd 3rd 4th
Final reading (cm?) 19.50 19.80 22.00 23.90
Initial reading (cm?) 0.00 1.00 3.20 5.20

A 25.0 cm® portion of the above diluted solution was transferred to a clean conical flask. Briefly

describe how the titration of this portion of the diluted solution should be carried out.

(3 marks)
Based on the titration results, calculate
(i) areasonable average for the volume of the hydrochloric acid used, and (2 marks)
(i1) the percentage by mass of ammonia in the household ammonia solution. (3 marks)

(Relative atomic masses: H = 1.0, N = 14.0)

The graph below shows the variation of pH when 25.0 cm® of an aqueous solution of a monobasic
acid HA were titrated against 0.100 mol dm > sodium hydroxide solution using a pH meter. The pH

was recorded throughout, and the results were plotted as shown below.

. ; ,' . LR iR
1020130 | 40 |50

. Voltme of 0.100 mol dm™ NaOH(aq) (cm?)

What is the meaning of the term ‘monobasic acid’? (1 mark)
(1) Use the graph to determine the pH of the aqueous solution of the acid HA. (1 mark)
(i1) Calculate the concentration of hydrogen ions in the aqueous solution of the acid HA.

(2 marks)
Calculate the concentration of the acid HA used. (2 marks)
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(d) The table lists the pH range for colour change of three acid-alkali indicators:

Indicator pH range
Bromophenol blue 3.0-4.6
Methyl red 4.8-6.0
Thymol blue 8.0-9.6

Choose, from the above table, a suitable indicator for the titration. Explain your answer.

(2 marks)
5. The following diagram shows the set-up of a chemical cell.
{8\
\A)
carbon electrode X carbon electrode Y

salt
mixture of MnZ*(aq), bridge mixture of Sn**(aq)
MnO, (aq) and and Sn"*(aq) ions
H*(aq) ions

beaker A beaker B

It is known that MnO4 (aq) ion is a stronger oxidizing agent than Sn**(aq) ion.
(a) (i) Write an ionic half-equation for the chemical change that occurs in beaker A. (1 mark)
(1)) What would be observed in the mixture in beaker A after some time? Explain your answer.
(2 marks)
(b) (i) Write an ionic half-equation for the chemical change that occurs in beaker B. (1 mark)

(i) Explain, in terms of change in oxidation number, whether an oxidation or a reduction occurs

in beaker B. (2 marks)
(c) Identify the direction of electron flow in the external circuit. (1 mark)
(d) What are the functions of the salt bridge in the set-up? (2 marks)

End of paper
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