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INSTRUCTIONS AND INFORMATION

1

10.

1.

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

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 Iline 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 formulae and substitutions in ALL calculations.

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

Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

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 Which one of the following is an example of a pure substance?
A  Carbon dioxide
B Air
C  Steel

D - Aqueous sodium chloride

1.2 Which one of the following has the highest first ionization energy?
A L
B F
C Na
D Cl
1.3 Which of the following is true for the process of condensation?

A The substance is heated and changes phase to gas.
B  The substance is heated and changes phase to liquid.
C  The substance is cooled and changes phase to gas.

D  The substance is cooled and changes phase to liquid.
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1.4 Which one of the following contains 6,02 x 1022 ATOMS?

A 10 gof Ne
B 28 gofNz2gas
C 4,48 dm® of CH4 gas at STP

D 22,4 dm?3of NHs gas at STP (2)

1.5 Consider the balanced chemical equation for the reaction below:
CHa(l) + H20(g) — CO(g) + 3H2(g)

The number of CH4 molecules required to form 22,4 dm3 of H2 at STP is ...

A 6,02 x 1023
B ¥ x 6,02 x 1023
C '%x6,02x10%

D %x6,02x10% (2)
[2x 5=10]
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QUESTION 2 (Start on a new page.)
2. Two hypothetical gases, X; and Y,, react in a closed container to form XY gas
according to the equation:
X2(g) *+ Y2(g) — 2XY(g)

After the reaction, the container is found to contain both XY gas and some
unreacted Y, gas.

2.3:1 Would you classify the contents of the container, after the reaction,
as a MIXTURE or a PURE SUBSTANCE?

2.1.2 To separate XY from Y2 the following steps take place:

STEP 1: The contents of the container is cooled to liquify BOTH
gases.

STEP 2: The liquid is thereafter gradually heated to a maximum
temperature of — 60 °C, to separate Y2 and XY

The boiling points of Y2 and XY is shown in the table below:

Substance Boiling Point (°C)

Y2 - 180

XY - 50

(a) At which temperature will both gases be in their liquid
phase.

Choose from: 20 °C, -70 °C, -190 °C.

(b) Which of the two substances, Y2 or XY, will more easily
be converted to gas when the temperature is increased
in STEP 2.

(c) Does STEP 2 represent a PHYSICAL or CHEMICAL
change?

Explain the answer.

(d) The substance that is more easily converted to gas is
collected. It is observed that the collected gas is not
100% pure.

Give a reason for the observation.
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22 Ammonium sulphate is one of the most common fertilizers used worldwide.

Ammonia reacts with sulphuric acid (hydrogen sulphate) to form ammonium
sulphate.

2.2(1 Write a balanced chemical equation for the above reaction.

222 Is the above reaction an example of a SYNTHESIS or
DECOMPOSITION reaction?

23 A farmer chooses to use ammonium nitrate (NH4NO3) as a fertilizer. He needs
to supply 30 kg of NITROGEN to a field.

2.3.1 Calculate the percentage nitrogen (N) in ammonium nitrate
(NH4NO3).
2.3.2 Determine the mass of ammonium nitrate (NH4NO3) required.
2.4 Use the balanced chemical equation below to prove the law of conservation of
mass.

4NHs + 502 . — 4NO + 6H20

QUESTION 3 (Start on a new page.)

3.1 A teacher performs a demonstration using ammonia (NH3) and hydrochloric
acid (HCI) GASES in a long glass tube.

Ammonia and hydrochloric acid are simultaneously released from opposite
ends of a long glass tube. A white ring of ammonium chloride (NH4Cl) form

where the gases react.

The position of the white ring formed is shown on the diagram below.

P
ok
NH3(Q)—>O { I Q<—HCI(9)
/
\

vl
TWhite ring
formed

Middle of
glass tube

Copyright reserved

(3)

(1)

3)
3)

[20]


happy
Rectangle


November 2025

e

3.1.1 Define the term diffusion in words. (2)

3.1.2 Provide a reason why the white ring formed closer to HCI than (1)
NHs.

3153 The temperature of the gases in the glass tube is now increased.

How would this effect the TIME taken for the white ring to appear?
Choose from INCREASE, DECREASE or REMAIN THE SAME.
Explain the answer using the kinetic molecular theory. (3)

3.2 The heating curve of Hydrochloric acid (HCI) is represented by the graph
below. The graph is not drawn to scale.

The Heating Curve of Hydrochloric Acid
- 85,1
o
e
=
©
(M)
o
=
(H]
|_
-114,2
t1 to ta ts
Time (min)
3.2.1 Define the term boiling point in words. (2)
3.2.2 Write down the boiling point of hydrochloric acid. (1)
3.2.3 At which point, A or B, are the forces between HCI particles (1)
stronger?
3.24 Refer to the temperature, energy and movement of particles to
explain the changes that take place between t2 and ts. (3)

[13]
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QUESTION 4 (Start on a new page.)
4.1 Silicon occurs naturally as three stable isotopes:
e Si—28
e Si—29
e Si-30

November 2025

The percentage abundance of Si - 28 is 92,2 % and the relative atomic mass

of silicon is 28,1 AMU.

411 Define the term isotope in words. (2)
4.1.2 Determine the percentage abundance of Si — 29. (5)
4.1.3 Fill in the table below for the most abundant isotope of silicon.

Write down only the letter (a — ¢) and the correct answer.

Number of protons

(a)

Number of neutrons

(b)

Number of valence electrons

(c)

(3)

4.2 Magnesium combines with chlorine to form magnesium chloride.
4.2.1 |dentify the 't_'};‘pe_.’ ' bond that forms when magnesium and chlorine
combine. 2 (1)
422 Draw the Lewis dot diagram for magnesium chloride. (2)
4.2.3 Draw the Aufbau diagram for the magnesium ion. (2)
4.2.4 Write down the name of the noble gas that has the same electronic

configuration as the chloride ion.

(1)

4.3 How does the atomic radius of Chlorine (Cl) compare to Magnesium (Mg)?

Choose from GREATER THAN, LESS THAN or EQUAL TO.
Explain your answer by referring to the atomic structure.
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QUESTION 5 (Start on a new page)

Magnesium nitride (MgsNz2) reacts with hydrochloric acid (HCI) according to the
balanced equation below:

MgsN2z(s)+ 6HCl(aq) — 3MgClz(aq) + 2NH3(g)

In one such reaction a learner completely reacts 10 g magnesium nitride (MgsNz) with
1,2 dm? hydrochloric acid (HCI) at standard temperature and pressure (STP).

891 Define the term concentration in words. (2)
5.2 Calculate the number of moles of MgsN2 that reacted. (3)
5.3 Determine the:
5.3.1 Concentration of HCI (4)
5.3.2 Volume of NH3 gas (in dm?) that formed at STP (4)
5.3.3 Number, of chloride ions (CI') present in the MgCl2 produced (5)
[18]

QUESTION 6 (Start on a new page)

6.1 Analysis of a compound that is made up of Magnesium (Mg), Phosphorus (P)
and Oxygen (O) only, provided the following percentage composition by
mass.

e Magnesium: 27,7 %
e Phosphorus: 23,6 %
e Oxygen: 48,7 %

(6)

Determine the empirical formula of this compound.

6.2 Determine the mass of hydrated potassium sulphate(K2S04.7H20) needed to
prepare 100 ml of a 0,2 mol-dm potassium sulphate solution. (4)

[10]
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QUESTION 7 (Start on a new page)

A metal Y reacts with copper (ii) oxide (CuO) according to balanced chemical below:
2Y + 3CuO — Y203 + 3Cu

A 5 g sample of Y reacts with excess copper (ii) oxide (CuO) to produce 15 g of copper
(Cu).

The percentage yield of copper (Cu) in this reaction is 85 %.

[£5 Determine the theoretical mass of copper (Cu) formed. (3)

7.2 Use relevant calculations to determine the NAME of metal Y. (6)

[9]
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DATA FOR PHYSICAL SCIENCES GRADE 10

TABLE 1: PHYSICAL CONSTANTS

CHEMISTRY

NAME SYMBOL VALUE

Standard pressure p® 1,013 x 10° Pa
Molar gas volume at STP Vi 22 4 dm3mol-!
Standard temperature T® 273 K
Avogadro's constant Na 6,02 x 1023 mol-!
TABLE 2: FORMULAE
A= L

M Na
c=1 or L n=l

\ MV Vi,
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