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INSTRUCTIONS AND INFORMATION

1.

2. 0e o B A

This question paper consists of 6 questions. Answer ALL questions in the ANSWER
booklet.

Start each question on a new page in the ANSWER BOOK.

Number the answers correctly according to the numbering system used in this
question paper.

Leave one line between two sub questions, for example between QUESTION 2.1 and
QUESTION 2.2.

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

You are advised to use the attached data sheets.

Show all fonnumgqldsuhghmgms mALL calculations.

Round off your ﬁna-l',"ﬂ: St

erical answers to TWO decimal places unless stated

otherwise by the question.

10. Give brief motivations, diseussions et cetera where required.

11. Write neatly and legibly.
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QUESTION 1

Four options are provided as possible answers to the following questions. Each question has
only ONE correct answer. Choose the answer and write only the letter (A — D) next to the
question number (1.1 — 1.5) in the ANSWER BOOK, for example 1.11 E.

1.1 Substance consisting of one type of atom.

A. Element

B. Compound

C. Boiling point

D. Pure Substance

(2)
1.2 Which one of the following describes the ability of an atom to form a positive
ion?

A. lonisation energy

B. Electronegativity

C. Electron affinity

D. Bond energy = (2)

1.3 The chemical name for NO5~ is ...
A. Nitrite ion
B. Nitride ion
C. Nitrate ion
D. Nitrogen tetraoxide. (2)

1.4  Which ONE of the following molecules will contain ionic bonds when chemical
bonding occurs between the atoms?
A. HCI
B. Oz
C. AlO3
D. CO;
(2)
1.5 In a chemical change:
(i) The number of atoms is conserved.
(ii) The total mass is conserved.
(iii) No new substances are formed.
(iv) The number of molecules is conserved.
Which of the statements above that describe a chemical change is true?
A. (i); (i) and (iii).
i); (i) and (iv).
i) and (ii) only.
iv) only. (2)
[10]

B. (
C. (
D. (
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QUESTION 2

2.1 The graph below represents the heating curve of a pure substance at
sea level.

i

g
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20 o —r—t -

Temperature in “C

| [Time in mins
.20 ,

2.1.1 Define melting point. (2)

2.1.2 What is the temperature at which the vapour pressure of the
substance is equal to the atmospheric pressure? (2)

2.1.3 At which point, X or Y, are the molecules of this substance
having the highest potential energy?
Explain your answer. (3)

2.1.4 Between which time interval(s) on the graph does the average
kinetic energy of this substance remain constant? (2)

2.1.5 At —20°C, there is no temperature change although heat is
being added to the substance. Give an explanation for this (3)
observation.
[12]
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QUESTION 3

3.1 Copper atoms exist naturally as $3Cu and $3Cu.

J11

< o ¥4

341.3

What are such atoms called?

ORTI/ June 2023

Besides their masses, how else do these atoms differ?

The relative atomic mass of copper is 63,5. Determine the

percentage abundance of each of the copper atoms.

3.2 Complete the table below. Write only the answer next to the question
number (3.2.1 — 3.2.5).

ELEMENT | MASS ATOMIC | NUMBER OF | NUMBER OF
NUMBER | NUMBER | NEUTRONS | ELECTRONS

Aluminium | 3.2.1 113 3.2.2 3.2.3

ion _

3.2.4 30 §5.2.5 16 15

3.3 Write down:

3.3.1
3.3.2

QUESTION 4

the name of the compound: KMnO4
the chemical formula for iron (IIl) chloride.

Consider the following substances: MgBrz; NH3; Mn

4.1 Define a chemical bond.

4.2 \Write down a substance from the list above which has:

4.2.1

a covalent bond.

4.2.2 An ionic bond
4.3 Magnesium reacts with bromine to form magnesium bromide.

4.3.1

bromine to form magnesium bromide.

Using Lewis dot diagrams, show how magnesium reacts with

4.3.2 Draw the Aufbau (orbital box) diagram for the magnesium ion.

Copyright Reserved
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[16]

(3)
(3)
[10]
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QUESTION 5

The periodicity of elements on the periodic table is affected by some factors such as
atomic radius, ionization energy, electron affinity and electronegativity.

5.1 Define atomic radius. (2)

5.2  What is the general trend in atomic radii as you move from left to right
across the period? Write down INCREASES, DECREASES OR
REMAINS THE SAME.
Give a reason for your answer. (3)

5.3 The table below represents the first ionisation energies of the first 10
elements on the periodic table.

Element lonisation Element lonisation
energy energy
(kJ.mol") (kd.mol ")
H 1312 C 1086.5
He 2372 N 1402.3
Li 520.2 (0] 1313.9
Be 18995 F 1681
B 800.6 Ne 2080.7
5.3.1 Define ionisation energy. (2)

5.3.2 Write down the group names to which the following elements belong (4)
in the periodic table.
(DH and Li -
()Be -
(I He
(IV)Give the general name that is given to the following elements:(B,Si
and Ge)

5.3.3 Copyand complete the following reaction:
Li_+°520:2 kJ.molt ———> + (2)

5.3.4 lonisation energy generally increases across the period and
decreases down the group. However, the first ionisation energy
of Boron is smaller than that of Beryllium. Explain why this (3)
happens(Hint :use the electron configuration of the two atoms).
[16]
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al change. (2)

Write a balanced equation for the reaction that takes place during (3)
the Haber process.

6.1.3 Use this reaction to prove the law of conservation of mass. (3)
6.1.4 Is this reaction a synthesis or a decomposition? (1)
6.2 Balance the fo a: (G + 02 ——» CO2 + (2
H20 A
[11]
TOTAL [75]
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(2)
(2)
(2)
(2)
(2)
[10]
QUESTION 2
2.1.1 The tempera at a solid, given sufficient heat, becomes a liquid. v'v'  (2)
2.1.2 30°CvVv (2)
213 Xv | 3)
They are gas particle: ] rmolecular) forces of attraction are
very little or not P
Therefore the part |ave very big spaces between them. v/
2.1.4 7,5 and 15 minutes v/ (2)

25 and 35 minutes v

2.1.5 The heat is used to overcome the (intermolecular) forces of attraction between  (3)
the molecules. v/
The molecules now slip past each other. v/
They are now converted from a solid to a liquid. v’

[12]
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30,1 Isotopes v/ (1)
34/ M

63 is 5%

55 is 25%Y (5)
32.1 27V (1)
322 14V 4 (1)
323 10V (1)
3.2.4 P (Phosphorus) (1)
325 14V (1)
3.3.1 Potassium permang 2)
332 FeClvY )

[16]
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QUESTION 4
4.1. The m atoms resulting from the simultaneous (2)
ali e outer electrons. v'v/

(D
(1)
(3)
v 1s orbital (3)
v’ 2s orbital
v’ 2p orbital

[10]
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QUESTION 5

5.1
52

= ¢ M|

532

353
534

The average distance from the nucleus to the border of the outer orbital. v'v’

Decreases. v/

The strength with which the nucleus (protons) attracts the electrons increase v
(from left to right across the periodic table).

This strength is much greater than the repulsion between the electrons.

The electron cloud moves closer to the nucleusv” causing a decrease in the
atomic radius.

The energy needed per mole to remove an electron from an atom in the gaseous
phase. v'v'

(I) Alkali metals v’

(II) Alkaline earth metals v
(TIT) Noble gases ¥
(IV) Metalliods ¥
Li" v+ eV '

An electron has to be removed from the s—orbital in Beryllium compared to
removing an electron from the p-orbital in Boron.v’

An s-orbital is closer to the nucleus with much less electron repulsion than the
p-orbital. v/

Hence the removal of an electron in the s-orbital is more difficult and will
require more energy than that in the p-orbital. v/

This increases the lonisation energy slightly.

OR

The electron configuration of Beryllium is 1s*2s? compared to 1s*2s*2p' of
Boron. v/

The electron configuration of Beryllium is more stable than that of Boron. v/
Therefore, more energy is needed to remove an electron from Beryllium than in
Boron. v/

2)

3)

(2)

4
2

3)

[16]
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ew chemical substances are formed. v'v/ (2)

3)
6.1.3
=34 =34 v 3)
6.1.4 Synthesis v’ (D
6.2 2CHg + 702 6 H.0
v balancing reae
v/ balancing prod (2)

[11]



