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FUKIEN SECONDARY SCHOOL
S5 Final Examination (2020-2021)

Chemistry Paper 2
(1 hour)

Date: 17" June 2021 Name:
Time: 11:30a.m. - 12:30p.m. Class: No.:

Instructions to students:

1.

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

Answer ALL questions.

Write your answers in the answer book provided. Start each question (not part of a question)

on a new page.

A Periodic Table is printed on the last page of this question paper. Atomic numbers and

relative atomic masses of elements can be obtained from the Periodic Table.

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

The total mark of the paper is 40.
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Answer ALL parts of the questions.
1. When 3.5 g of sodium hydrogencarbonate was added to 25.0 cm® of 3.0 M sulphuric acid,

sodium hydrogencarbonate reacted and disappeared in 180 seconds.

(a) Write a chemical equation for the reaction between sodium hydrogencarbonate and sulphuric
acid. (1 mark)

(b) Which reactant is in excess? Explain your answer by calculation.
(Relative atomic masses: H=1.0, C=12.0, O = 16.0, Na =23.0) (2 marks)

(c) Calculate the rate of consumption of sodium hydrogencarbonate. (1 mark)

(d) Sketch a graph to show the change in concentration of sulphuric acid with time.
(2 marks)

2. Consider the following reaction:
2MnO4(aq) + 5C204%(aq) + 16H (aq) — 2Mn?"(aq) + 10CO2(g) + 8H20(1)

Colorimetric analysis is used to monitor the reaction progress.
(a) State the colour change of the reaction mixture. (1 mark)

(b) A student stated that the colour change is mainly due to the formation of water which diluted

the solution. Comment on his statement. (2 marks)
(c) Sketch a graph to show the change in MnO4~ concentration with time. (2 marks)

(d) Besides colorimetric analysis, suggest another method to follow the progress of the reaction.
(1 mark)

3. Besides sodium oxide, sodium forms sodium peroxide when heated with oxygen.
(a) State the oxidation number of oxygen in sodium peroxide. (1 mark)

(b) Write an equation for the reaction involved when sodium is heated in oxygen.
(1 mark)

(¢) Sodium peroxide reacts with water to give sodium hydroxide and compound X.

(1) Write an equation for the reaction of sodium peroxide with water. (1 mark)

(i1) Draw the electron diagram for X, showing electrons in the outermost shells only.
(1 mark)

(i11) State whether sodium peroxide is acidic, basic or amphoteric. (1 mark)
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4. Calcium carbonate is the main component of egg shells. An experiment was carried out to
determine the change of pressure of the reaction system during the reaction between egg

shells and dilute hydrochloric acid.

to data-logger

interface and

excess Pressure sensor computer
dilute HCI
egg shells
(a) State ONE observable change in the reaction mixture. (1 mark)
(b) Write an ionic equation for the reaction involved. (1 mark)
(c) State ONE advantage of using a data-logger in experiments. (1 mark)

(d) The graph below shows the change in pressure of the reaction system with time.

A

Pressure (kPa)

Timz (s)

(1) Explain why the pressure inside the suction flask was NOT equal to zero initially.
(1 mark)

(i) Describe and explain the change in the shape of the curve. (5 marks)

5. Nitrogen and oxygen are two major components in air.

(a) (i) Predict, with explanation, the difference in boiling points between nitrogen and oxygen.

(3 marks)
(i) Hence, state how nitrogen and oxygen are separated from air. (1 mark)
(b) Phosphorus has the same structure as nitrogen and oxygen.
(1) Draw the structure of a phosphorus molecule. (1 mark)

(i) A student claimed that phosphorus should have a boiling point close to nitrogen and

oxygen. Comment on the statement. (2 marks)
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6. Boron and aluminium belong to the same group in the Periodic Table but they have different

electrical conductivities at different temperatures.
(a) State the types of structure of boron and aluminium respectively. (2 marks)

(b) Compare the electrical conductivities of boron and aluminium at room temperature. Explain

your answer. (3 marks)

(c) At higher temperatures, the electrical conductivity of boron increases while that of aluminium
decreases. Suggest why. (2 marks)

END OF PAPER
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