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INSTRUCTIONS AND INFORMATION

10.

This Question paper consists of 7 questions. Answer ALL the questions.
Start each question on a new page in your answer book or on folio paper.

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

Leave a line open between sub-questions.
You may use a non-programmable calculator.
Show all formulae and substitutions.

You are advised to use the data sheets attached at the back of this question
paper.

Round off all answers to a minimum of TWO decimal places where
necessary.

Give brief motivations and discussions where required.

Write neatly and legibly.
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QUESTION 1

MULTIPLE CHOICE: Four possible answers are provided. Choose the answer which
is the most correct. Write only the question number and the letter of your choice.

Four options are provided as possible answers to the following questions. Each
guestion has only ONE correct answer. Write only the letter (A — D) next to the
guestion number (1.1 — 1.4) in the ANSWER BOOK, for example 1.1.1 D

1.1 The magnitude of an electrostatic force is to the
magnitude of the product of the charges. (2)
A directly proportional
B inversely proportional
C same
D uniform

1.2. Two charges + 4pC and -6 pC are placed at a distance of 6m apart.
The force between two point charges is : (2)

A repulsion
B attraction
C charges
D

positive
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QUESTION 2 (Start on a new page)

A 5 kg block is resting on a rough table as shown in the diagram below. The 5 kg
block is connected to a suspended 2 kg block by a light inextensible string over a
frictionless pulley. The coefficient of kinetic friction between the table and the 5 kg
block is 0,5.

A 60 N force is applied at an angle of 10° to the horizontal which causes the block to

accelerate to the LEFT.

60 N
L
2.1 Define Newton’s second law of motion. (2)
2.2 Draw a free body diagram of all the forces acting on the 5kg block. (5)
2.3  Calculate the normal force acting on the 5 kg block. 3)
2.4  Calculate the acceleration of the system. (6)

[16]
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QUESTION 3

Two identical metal spheres A and B are placed on insulated stands. Spheres A and
B carry charges of +4, 4 pC and -2 pC respectively.

+4, 4 pC -2pC
A B
3.1 Which sphere has more electrons? A or B (1)

3.2 The spheres are allowed to come together and separated.

3.2.1 Will the spheres attract or repel each other after
separation? Motivate your answer. (3)

3.2.2 Calculate the charge on each sphere after they have
separated. (3)

3.2.3 Calculate the number of electrons at charge B. (3)

3.3 Three point charges, Q ,Q:. andQs, carrying charges of 6 pC, - 4pC and
+12 pC respectively, are arranged in space as shown in the diagram below. The
distance between Qs and Q. is 40 mm and that between Qs and Q. is 20 mm.

Qé»l =-4pC__ 40mm Q1=6 pC
I
I
I
I
20 mm|
I
I
I
I
®*Q2=+12pC
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3.3.1 State Coulomb’s Law in words. (2)
3.3.2 Calculate the net force acting on charge Q3 due to the presence
of Q1 and Q2. (7)
3.3.3 Define electric field at a point in words. (2)

3.3.4 Draw the net electric field pattern due to charges Q2 and Q3. (3)
3.3.5 Calculate the magnitude and direction of electric filed between
Q3 and Q1. (3)
[27]

QUESTION 4

In the circuit diagram below the reading on voltmeter V1 is 12 V and the reading on
ammeter A1is 2 A.

12V

2A

I

(&)
Calculate the:
4.1 Reading on V/; (3)
4.2 Reading on Az 4)

4.3 Amount of charge that flows through ammeter A; in 120 s 3
[10]
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CHEMISTRY SECTION B

QUESTION 1

Four options are provided as possible answers to the following questions. Each
guestion has only ONE correct answer. Write only the letter (A — D) next to the
qguestion number (1.1 — 1.2) in the ANSWER BOOK, for example 1.1.1 D

1.1 The type of intermolecular forces present between methane ( CHs) (2)
A London forces

B lon Dipole forces

C Dipole-dipole forces

D Hydrogen Bond

1.2  Butene has the empirical formula CH,. The molecular mass of butene is
56g.mol-t. The molecular formula of butane is (2)

A C4Hs

B CH,

C C3Hs

D CH;
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2.1 The graph of molecular size versus the boiling point is given below.

The letters A, B and C represent the compounds CH4, CsHs and
CsHs respectively.

A
273
<22
c
(@]
a 9
8173 c
=
o B
73 T/
A

v

Molecular size
2.1.1 Define the term boiling point. (2)
2.1.2. Describe the trend in the boiling points of the compounds as shown by the
graph. (2)

2.1.3. Explain the answer to QUESTION 2.1.2 by referring to MOLECULAR

SIZE, TYPE and STRENGTH of INTERMOLECULAR FORCES. (3)

2.1.4 Which ONE of the compounds (A, B or C) has the HIGHEST vapour
pressure? Explain the answer by referring to the data on the graph.
(2)

2.2 Consider the two molecules in the table below.

NAME FORMULA| MOLACULAR| BOILING POINT
OFSUBSTANCE MASS (9) (°C)
Ammonia NH3 17 -33
Phosphine PHs3 X - 87,4

2.2.1 Determine the molecular mass (x) of phosphine

1)
2.2.2 Explain the difference in the boiling points by referring to the TYPE and
STRENGTH of INTERMOLECULAR FORCES. (3)
[13]
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QUESTION 3

3. 1.Learners made a mini volcano in science laboratory by adding sodium
bicarbonate to ethanoic acid. They added 100 ml of a 0, 2 mol.dm~2 ethanoic acid
solution to 10 g of NaHCO;s to start the reaction of the volcano.

The balanced equation for this reaction is:

CH3COOH (aq) +NaHC03 (S) —>CH3COONa (aq) +H20 0} +C02 (g)

3.1.1 Define the term limiting reagent. (2)
3.1.2 Determine the limiting reagent in this reaction. (6)
3.1.3 Calculate the mass of the other substance in excess. (3)
3.1.4 Calculate the volume of CO; produced at STP. 4)

3.2 .A solution of potassium hydroxide (KOH) is prepared by dissolving 3,36 g
crystals of KOH in 250 cm? of water.

Calculate the concentration of the potassium hydroxide solution.

(4)

3.3 .25 cm?® of a potassium hydroxide solution of concentration 0,25 mol.dm-3
completely neutralises a dilute solution of sulphuric acid (H2SO4 ) in a flask.

The unbalanced equation below represents the reaction that takes place:

H2S04 (aq) + KOH (aq) — K2 S04 (aq) + H20 (¥)

3.3.1 Balance the above equation. (2)
3.3.2 Calculate the mass of sulphuric acid in the flask. (5)
[25]
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TABLE 1: PHYSICAL CONSTANTS / TABEL 1: FISIESE KONSTANTES
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