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FUKIEN SECONDARY SCHOOL
S3 Final Examination (2020-2021)
Chemistry
(1 hour)

Date: 22™ June 2021 Name:
Time: 8:30a.m. - 9:30a.m. 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 90.

L. Multiple Choice Questions (20 marks)

137

1. The atomic symbol of a barium atom is ~'Ba. Which of the following combinations is correct?

Number of protons  Number of electrons Number of neutrons

A. 81 56 56
B. 56 81 81
C. 81 81 56
D. 56 56 81

2. Silicon has three isotopes. The table below shows the relative abundance of each of these isotopes.

Isotope Relative abundance (%)
*Si 92.2
*si 4.7
si 3.1

What is the relative atomic mass of silicon?

A. 28.0
B. 28.1
C. 282

D. 283
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3. Element M has two isotopes, 10477 and '°°M. The relative atomic mass of M is 104.4. What is the

relative abundance of '°°M?

A. 10%
B. 20%
C. 30%
D. 40%

4. The electron diagram of an atom of element L is shown below (only electrons in the outermost

O,

shell are shown):

The atomic number of L is probably

A. 8.

B. 14.
C. 18.
D. 20.

5. The chemical properties of an element depend on
A. the number of neutrons in its atom.
B. its relative atomic mass.
C. the number of occupied electron shells in its atom.

D. the number of electrons in the outermost shell in its atom.

6. Which of the following statements about elements in the same group is/are correct?
(1) They have the same number of electrons in the outermost shell.
(2) They have similar chemical properties.

(3) They have the same colour.

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

7. Which of the following statements about sodium and potassium is correct?
A. They are in the same period of the Periodic Table.
They burn with the same flame colour.

C. They have the same reactivity.

o

They react similarly with water.
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8. An unknown element has two outermost shell electrons. Which of the following statements about
this element are INCORRECT?

(1) It must conduct electricity.

(2) It must be a metal.

(3) It has at least two protons.

A.

B.
C.
D

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

9. Astatine is a Group VII element below iodine in the Periodic Table. Which of the following

statements are correct?

(1) Astatine is less reactive than fluorine.

(2) Astatine and iodine have similar chemical properties.

(3) Astatine and iodine have the same number of occupied electron shells.

A.

B.
C.
D

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

10. X is a Group VII element. Which of the following statements about X must be correct?

A. X needs one more electron to attain an octet structure.

B. Xreacts with metal to form an ionic compound.

C.
D.

It reacts with non-metal to form a covalent compound.

It must be a gas at room conditions.

11. The electron diagram of the compound formed between element S and element 7 is shown below

(only outermost shell electrons are shown).

3+ 2-

How many electrons are there in the outermost shell of a § atom and a 7" atom?

onwyp

N W W N
0 AN N W N
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12. MN, is the formula of ionic compound X. Both M and N have the same electronic arrangement in
the compound. Compound X would be
A. calcium chloride.
B. carbon dioxide.
C. magnesium bromide.

D. sodium fluoride.

13. Consider the following set-up about the migration of ions.

small crystal of copper(ll) dichromate

71 11
electrode AT j) electrode B

Which of the following observations is correct?

A. Purple spot moves towards electrode A.
B. Blue spot moves towards electrode B.
C. Orange spot moves towards electrode B.

D. There is no observable change.

14. Which of the following combinations can give a covalent compound?
A. Group II element + Group VII element
B. Group VI element + Group VII element
C. Group I element + Group 0 element
D.

Group VI element + Group 0 element

15. Which of the following combinations about the molecular formula and the relative molecular

mass of sulphur dioxide is correct?

Molecular formula Relative molecular mass
A. SO; 80.1
B. SO; 80.1¢g
C. SO, 64.1
D. SO, 64.1¢g

16. Which of the following can show that covalent bond is a strong bond?
A. lodine is a solid at room temperature and pressure.
B. Iodine has a higher boiling point than helium.
C. Diamond has a high melting point.
D.

Diamond cannot conduct electricity.
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17. Which of the following statements about ionic compounds is/are correct?

(1) They are solids which conduct electricity.

(2) They are usually soluble in water but insoluble in non-aqueous solvents.

(3) They are malleable and ductile.

A.

B.
C.
D

(1) only
(2) only
(1) and (3) only
(2) and (3) only
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18. All of the following groups include substances with the same types of structure except

A.
B.
C.
D.

nitrogen, oxygen and neon.

chromium, manganese and iron.

carbon dioxide, silicon dioxide and chlorine dioxide.

ammonia, ethanol and methane.

19. Which of the following combinations about the structures of substances is INCORRECT?

0w

Substance
N>Hy
SiCly

Na/Hg
K3[Fe(CN)g]

Structure

Simple molecular structure
Giant covalent structure
Giant metallic structure

Giant ionic structure

20. The table below lists some information about two elements M and N:

Element Atomic number Relative atomic mass
M 17 35.5
N 20 40.1

What is the formula mass of the compound formed between M and N?

A.
B.
C.
D.

75.6

111.1
115.7
151.2
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II. Structured Questions (70 marks)
1. To investigate whether sodium and iron show similar chemical properties, a student added a piece

of sodium and an iron nail to a trough of water respectively.
(a) (1) Explain why the student should not add the piece of sodium to water by hands. (1 mark)
(i1) Suggest how the student should add the piece of sodium to water. (1 mark)
(b) State TWO observable changes when sodium is added to water. (2 marks)
(c) What would be observed when a piece of pH paper is dipped into the resultant solution?
(1 mark)
(d) State the observation when an iron nail is added to water. (1 mark)

(e) Do you think sodium and iron belong to the same group in the Periodic Table? Explain briefly.
(2 marks)

2. Oxygen has 3 isotopes, '50, 'tO and '§0O.

(a) What is the electronic arrangement of oxygen? (1 mark)
(b) Given that the relative atomic mass of oxygen is 16.0044 and the relative abundance of 1gOis
99.76%. Calculate the relative abundance of ';0and '§O respectively. (3 marks)

(c) Explain why the three isotopes cannot be distinguished by simple chemical tests.
(1 mark)

(d) State ONE use of oxygen. (1 mark)
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3. The table below shows some physical properties of three chlorides (XCI, YCl; and ZCls).

(a)
(b)

(©
d

. ) . Electrical conductivity
Chloride Melting point (°C)
At 700°C At 850°C
XCl 800.7 Poor Good
YCl; -93 Poor Poor
ZCls 167 Poor Poor

Explain why XCI cannot conduct electricity at 700°C, but can conduct at 850°C? (2 marks)

According to the information given in the table, deduce the structures of YCl; and ZCls

respectively. (2 marks)
Explain the difference in melting points between YCls and ZCls. (2 marks)

YCI; has an octet structure. Draw the electron diagram of YCl;, showing electrons in the

outermost shells only. (1 mark)

4. Carbon dioxide extinguisher is commonly installed in the school laboratory. The metal bottle

contains cold liquid carbon dioxide under high pressure.

(a)

(b)
(©

(d)

(a)
(b)
(©)
(d)

Draw the electron diagram of carbon dioxide, showing electrons in the outermost shells only.
(1 mark)

State the bonding and structure of liquid carbon dioxide. (2 marks)

Suggest a reason why carbon dioxide extinguisher but not water extinguisher is installed in the

school laboratory. (1 mark)
A student suggests using helium as the extinguishing agent. Do you think this kind of fire

extinguisher works? Explain. (1 mark)

Draw an electron diagram of the compound formed from each of the following pairs of elements

(showing electrons in the outermost shells only).

magnesium and oxygen (2 marks)
calcium and nitrogen (2 marks)
nitrogen and fluorine (2 marks)
sodium and chlorine (2 marks)
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6. Complete the following table on the answer sheet.

(@)
(b)
(©)
(d)

Cation | Anion Name of the Formula of Colour of the
compound the compound solution compound
(a) C3.2+ CI'2072_
(b) Potassium sulphate
(C) NO3_ ZH(NO3)2
(d) F6C12

(14 marks)

Find the relative molecular mass or formula mass for each of the following substances.

BI'Z

Mg(NO,)>
NaQCO3 e] OHzo
F6203

(8 marks)

Complete the following table on the answer sheet by stating the structure (Giant covalent, giant

ionic, simple molecular and giant metallic) for each substance belongs to. Also, state the type of

attraction(s) exist(s) between particles.

Substance | Type of structure Type of attraction(s) between particles
) Van der Waals’ forces between NO, molecules
e.g. NO, Simple molecular .
Covalent bonding between N and O atoms
(a) MgCl,
(b) F,
(¢) | C(diamond)
(d) Fe

(14 marks)

End of Paper
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