

hp
New Stamp

happy
Rectangle


November 2023

INSTRUCTIONS AND INFORMATION

1. This question paper consists of EIGHT questions. Answer ALL the questions in
the ANSWER BOOK.

2. Start EACH question on a NEW page in the ANSWER BOOK.

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

4. Leave ONE line between two sub-questions, for example between
QUESTION 2.1 and QUESTION 2.2.

5. You may use a non-programmable calculator.

6. You may use appropriate mathematical instruments.

7. You are advised to use the attached DATA SHEETS.

8. Show ALL formulae and substitutions in ALL calculations.

9. Round off your final numerical answers to a minimum of TWO decimal places.
10. Give brief motivations, discussions et cetera where required.

11. Write neatly and legibly.
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November 2023

1.3 Which one of the following is an example of a chemical change?

A Separating oil and water mixture using a decanter.
B //Condensation of water vapour.
C <&=Magnesium burning in air.

D  Dissolving sugar in water. (2)

1.4 Consider the balanced chemical equation below:
4AL(s) + 302(g) — 2AL0s3(s)

Which one of the following is the correct number of oxygen atoms required to
form 4 moles of aluminium oxide (A{203)?

A 6 x 6,02 x 10%°
B 12x6,02x10%
C 3xX6,02x 1023

D 36x6,02x10% (2)

1.5 Consider the unbalanced chemical equation below:
NHz + O2 - NO + H20

Which ONE of the sets of coefficients will balance the equation?

A 2,223
B 2323
C 54,56
D 4,54,6 )

[10]
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QUESTION 2 (Start on a new page.)
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Four different substances, W, X, Y and Z are represented in the table below.

Substance W

Substance X

Pres

e oo OO

QO

Substance Y

Substance Z

N\\Y

KEY

O - Hydrogen
- Lithium
® - Nitrogen

P i,

(I:) ( Y ;, ﬂ' ) - Oxygen
2.1 Is Substance X an ELEMENT or a COMPOUND?

Give a reason for the answer. (2)
2.2 Write down the LETTER of the substance that represents a mixture. (1)
2.3 Write down the COMMON NAME of Substance Y. (1)
2.4 Draw the Lewis structure of Substance Y. (2)
25 Identify the type of chemical bond between atoms in Substance W. ()
2.6 Hydrogen gas and Nitrogen gas reacts to produce Substance Y.

2.6.1 Write down a BALANCED chemical equation for the reaction that  (3)

takes place.

2.6.2 Is this a synthesis or decomposition reaction?

Give a reason for the answer.

(2)

2.6.3 Use the balanced chemical equation from Question 2.6.1 to prove

the law of conservation of mass in this reaction.
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QUESTION 3 (Start on a new page.)

3.1 The cooling curve of ETHANOIC ACID is represented in the graph below. The
graphlis;not drawn to scale.

A The Cooling Curve of Ethanoic Acid
B
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3.1 Define the term melting point in words. (2)
3.2 What is the melting point of ethanoic acid? (1)

3.3 Are the forces between particles stronger in ETHANOIC ACID or in WATER? (2)
Give a reason for the answer.

3.4 Write down the phase of ethanoic acid at 5 minutes. (1)
3.5 Write down the name given to the phase change occurring between 10 and 20
minutes. 1)
3.6 Explain why the change referred to in QUESTION 3.5 is a Physical Change. (2)
3.7 At which points, A, B or C are the following statements applicable?
3.7.1 The forces between particles are the strongest. (1)
3.7.2 The spaces between the particles are the largest (1)
3.7.3 The kinetic energies of the particles remain constant. (1)
[12]
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QUESTION 4 (Start on a new page.)

Some information for the substances IRON and the SULPHIDE ION are given in the

November 2023

table below.
Number of | Number of | Number of
Name Symbol protons electrons neutrons
IRON Fe 41.1 26 4.1.2
SULPHIDE
ION 4.1.3 16 4.1.4 16
4.1 Complete the table by providing the answers to questions 4.1.1 to 4.1.4.

Do not redraw the table. Write the numbers (4.1.1- 4.1.4) down and the correct

answer next to it.

4.2 Draw the aufbau diagram and write down the electronic configuration

(sp-notation) for the sulphide ion.

4.3 How many valence electrons does the sulphide ion have?
4.4 Iron (Fe) has three common isotopes as indicated below
Isotope Percentage Abundance
Fe - 54 58 %
Fe - 56 91,7%
Fe - 57 REMAINDER

4.4.1

4.4.2
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Define the term isotope in words.

Determine the relative atomic mass of Iron (Fe).

(4)

3)
(1)

(2)
3)

[13]
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QUESTION 5 (Start on a new page.)

51 The table below shows the first and second ionisation energies of elements in
PERIOD 2 of the periodic table.

FIRST IONISATION ENERGY | SECOND IONISATION ENERGY
(k3.molt) (kJ.mol?)
Li 520 7 297
Be 899 1757
B 801 2427
C 1 086 2 352
N 1402 2 854
o) 1214 3391
F 1681 3381
Ne 2 080 3 964
5.1.1 Explain why there is a general increase in the first ionisation energy
on going from left to right across the period. (2)
5.1.2 It is observed that the second ionisation energy of Li (Lithium) is
considerably higher than Be (Beryllium). Explain this observation. (2)

5.1.3 Write down the NAME of the group whose elements have the highest
first ionisation energy in the period. (1)

5.2 Write down the CHEMICAL FORMULA for:

521 Sodium oxide (1)
5.2.2 Calcium phosphate (1)
5.2.3 Copper (ll) carbonate (1)

53 Write down the CHEMICAL NAME for:

53.1 MgBr2 (1)
5.3.2 (NH4)2S0Oa4 (1)
[10]
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DATA FOR PHYSICAL SCIENCES GRADE 10

CHEMISTRY
TABLE 1: PHYSICAL CONSTANTS
NAME SYMBOL VALUE
Standard pressure p’ 1,013 x 10° Pa
Molar gas volume at STP Vim 22 .4 dm3-mol*
Standard temperature T 273 K
Avogadro's constant Na 6,02 x 102 mol*
TABLE 2: FORMULAE
n=" n=1%
=M N,
n m Vv
V MV V.,
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