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INSTRUCTIONS AND INFORMATION:

1. Write your name, grade, and class on the ANSWER BOOK.
2. The question paper consists of TWO SECTIONS divided into 9 questions.
3. Answer ALL questions in the ANSWER BOOK.

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

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

6. Write neatly and legibly.
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SECTION A
QUESTION 1

1.1  Various options are provided as possible answers to the following questions.
Choose the correct answer and write only the letter (A — D) next to the question
number (1.1.1 to 1.1.10) in the answer book e.g., 1.1.12 D.

1.1.1 What causes the build-up of charge when a balloon is rubbed against a
woollen jersey?

A Friction

B Current

C Resistance

D Static energy (2)

1.1.2 The spark between the finger and the doorknob is caused by ...

i 7 // W
T
A friction.
B electricity.
C electrostatic forces.
D a discharge of electrons. (1)

1.1.3 Study the connections in each of the diagrams below. In which ONE of
the diagrams will the bulb light up?

AL

1)
1.1.4 The heating effect of an electric current is illustrated when:
A an electromagnet is used to pick up a piece of metal.
B a teaspoon is covered with a layer of silver.
C wind is blowing from a fan.
D a kettle is used to boil water. (2)
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1.1.5 When the current starts to flow through the copper wire, the magnetic
needle of the compass deviates (rotates) because ...

Battery

Insulated
copper wire Uninsulated

copper wire

Compass

of an electrostatic force between the wire and the needle.

a magnetic field is created around the wire.

of the chemical effect of an electric current.

of the heating effect of a current. (1)

0O wm>

1.1.6 Which statement is TRUE for the circuit below?

lul
Hi

———

None of the bulbs glow.

The two cells are connected in parallel.

The two cells are connected in series.

The bulbs glow with equal brightness. (2)

o0 wm>
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1.1.7 All the bulbs and cells in the circuits below are identical.
Iy |y
L

Diagram 1 Diagram 2

1|
L

Which statement is TRUE?

A The current in diagram 2 is greater than in diagram 1.

B The bulbs in diagram 1 glow dimmer than the bulbs in diagram 2.
C The total resistance in diagram 1 is more than in diagram 2.

D The total resistance in diagram 2 is more than in diagram 1. (1)

1.1.8 When the number of resistors in parallel increases, then the:

A total current decreases.

B total current increases.

C total resistance increases.

D brightness of the bulbs decreases. (2)

1.1.9 White light shines on three different surfaces. Based on the reflection
of the light, determine the colour of surface 1, 2 and 3.

1 2 3
Colour of surface 1 | Colour of surface 2 | Colour of surface 3

A | Black White Green

B | White Black Green

C | Green White Black

D | Green Black White
(1)

1.1.10 The distance between the Sun and the Earth is:

A 1 light year

B 4,2 light years

C 8 light minutes

D 4,2 light minutes (2)
[10]
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1.2  Give the correct SCIENTIFIC TERM for each of the following descriptions.
Write only the number and the answer.

1.2.1 Two or more cells connected to each other. Q)
1.2.2 When an electric current follows the path of least resistance. Q)

1.2.3 The colour of light with the highest frequency and the shortest

wavelength. (1)
1.2.4 The part of the eye where the image of what we see is formed. (1)
1.2.5 The distance that light travels in one year. (1)

[5]

1.3 Choose a word from COLUMN B that matches the description in
COLUMN A. Write only the letter next to the question number in the answer
book, for e.g., 1.3.6 M.

COLUMN A COLUMN B
131 Qorr?]g.;lon very far away from the Sun where comets come A | Universe
132 What an asteroid_is called wh?n it er_1ters Ealrth’s B | Route
atmosphere and is seen as a "shooting star".
1.3.3 | ALL the planets, stars, solar systems, and galaxies. C | Meteorite
134 ;’rr:gtﬁgthog;zéfne object takes to move around D | Oort Cloud
1.3.5 | An object that moves around a planet. E | Moon
F | Meteor
G | Star
H | Orbit
| | Solar system
[5]
TOTAL SECTION A: 20
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SECTION B
QUESTION 2

2.1 Spheres A, B, C and D shown below, all carry electrostatic charges.

A B c D
2.1.1 Which two spheres have like charges? (2)
2.1.2 Which two spheres attract each other? (2)

2.1.3 Redraw spheres C and D in your answer book and indicate the
possible charge on each sphere. (1)
2.2 Alearner rubs a plastic rod with a cloth as shown below.
BEFORE AFTER

Flastic rod

+|/ 4 +),

Use the DIAGRAM to answer the questions.

2.2.1 What is the charge on the plastic rod BEFORE it is rubbed with the

cloth? (1)
2.2.2 Give a reason for your answer in question 2.2.1. (2)
2.2.3 What is the charge on the rod AFTER rubbing? (2)

2.2.4 The INCORRECT explanation for the charge on the rod AFTER
rubbing is given below.

Due to friction between the hand and the cloth, protons move
from the rod to the cloth.

Identify the TWO mistakes in the explanation. Rewrite the sentence
and correct BOTH mistakes. (2)

(8]
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QUESTION 3

3.1 Inthe diagram below, two cells are connected to two carbon electrodes which
are immersed in a blue copper chloride solution.

Anodewith gas bubbles

around it Cathode covered with a

reddish-brown layer
Zopper chloride solution

The gas that forms at the anode smells like bleach (Jik), while a reddish-brown
layer forms on the cathode.

3.1.1 What is the process called where a chemical compound is broken
down into elements when an electric current flows through the
solution? (1)

3.1.2 Complete the WORD equation for the chemical reaction caused by
the electric current:

Copper chloride - ... + ... (2)

3.1.3 When the switch is opened, no more gas bubbles are formed.
Explain this observation. (1)

3.2  Acurrent of 0,3 A is flowing through the circuit below.

3.2.1 Two more cells are added in series to the circuit. Accept that all the
cells are identical. What will the new reading on the ammeter be? (1)

The bulb in the circuit can handle a MAXIMUM current of 0,4 A.
Immediately after the extra cells were added, the bulb stopped glowing, but it
DID NOT FUSE (DID NOT BURN OUT).
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Below, is what the circuit looks like now:

Q
& ¥
3.2.2 Identify component Q. (2)
3.2.3 Explain why the bulb did not fuse (did not burn out) and what the
function of component Q is. (2)
(8]
QUESTION 4

The aim of the scientific investigation below is to determine how the number of cells
connected in series affects the strength of an electromagnet.

An electromagnet (with an iron nail as the core) connected to two cells picks up FOUR
iron paper clips. When the same electromagnet is connected to three cells, it picks up
SIX paper clips.

L —

—i| 11—

M -

/1 )

4.1 For this investigation, identify the following:
4.1.1 the independent variable. (1)
4.1.2 the dependent variable. (1)
4.1.3 two variables that must be controlled to make this a fair test. (2)

4.2  Use the diagram to formulate the relationship between the number of
cells and the strength of an electromagnet. (2)

4.3  Why will the electromagnet NOT be able to pick up paper clips made of
copper? (1)
[6]

’ M education
Copyright reserved Lé% @:ﬁ Bepmrmenio

Education
FREE STATE PROVINCE



Natural Sciences Grade 8 10 FS/November 2022

QUESTION 5

5.1 The diagram below illustrates a circuit that consists of three cells and three
bulbs.

5.1.1 In the diagram above, are the cells connected in SERIES or
PARALLEL? Motivate your answer. (2)

5.1.2 Using the correct symbols for the components and draw the circuit
diagram for the circuit above in your answer book. 4)

5.2  Study the circuit below.

[

B2
Bs
- .
Q=
5.2.1 Which bulb(s) will glow if Sz is opened? (1)
5.2.2 Which bulb(s) will glow if Sz is closed but S1 is opened? (1)

S1 and Sz are closed. Bulb B2 is now completely REMOVED from the circuit.
5.2.3 Fully explain why the brightness of B1 decreases. 3)

5.2.4 Give one reason why the lights in our homes are connected in
parallel. 1)

o E&} education
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5.3  Study the circuit diagram below. The reading on A1 is 2 A and the reading on As

is1,4A.
f
|I
Inl ()2
2ONO
(a)
_/
5.3.1 What is the reading on A2? (1)
5.3.2 Calculate the reading on As. (2)

5.4  Study the two circuit diagrams below. All bulbs and cells are identical.

(2 o

FaAYaY."a"aN LAY

Copper wire Nichrome wire

Compare the resistance of copper with the resistance of nichrome if
bulb B1 glows BRIGHTER than bulb B2. Explain your answer. (2)
[17]

QUESTION 6

6.1  Aray of white light enters a triangular prism and separates into the colours of the
rainbow as shown below.

o — X

Y

Z
6.1.1 What is the range (rainbow) of different colours called? Q)
6.1.2 Which letter in the diagram probably represents green light? Q)
6.1.3 Which colour of light is represented by X? Q)
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6.2 Light from a torch, shines on each of three objects (A, B and C). The amount
of light passing through each object is observed.

A
i = \
N

B
@ T \
. X

c

— =l .E\
AN

Write down the LETTER (A, B or C) for the object that:

6.2.1 is opaque. (1)
6.2.2 is completely transparent. (1)
6.2.3 transmits some light but absorbs most of the light. (2)
6.2.4 will cast a very clear shadow. (2)
[7]
QUESTION 7

7.1  The reflection of light is investigated by shining light onto a mirror and then
observing the reflected light on a screen or wall.

Screen

Mirror

Eﬁ. e e @

P * \nc;\d

=
pm
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7.1.1 Redraw the following incomplete ray diagram in your answer book.

Mirror

Incident ray

COMPLETE the ray diagram to illustrate the Law of Reflection
demonstrated in 7.1. Label the normal, the reflected ray, the angle
of incidence (i) and the angle of reflection (r). (3)

7.1.2 How does the size of the angle of incidence compare with the size of
the angle of reflection? (1)

7.2  The diagram below shows a man trying to kill a fish with a spear. The ray
diagram shows the light moving from the fish to the eyes of the man. The
angle of incidence is indicated by i and the angle of refraction is indicated by r.

Air

Water

7.2.1 Why is the light refracted at the surface of the water? (2)

7.2.2 s the ray of light moving from the water into the air, being refracted
TOWARDS or AWAY from the normal? Give a reason for your
answer. (2)
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7.2.3 Where will the man see the fish; in other words where does the fish appear to
be? Choose between position A, B or C in the diagram below. Write only the
number and the letter of your choice.

n

':

I

|

I

|

|
‘_f‘:h‘*,/

6;1/@“&(

B (1)
[8]

QUESTION 8

Study the diagram of the solar system below and answer the questions that follow.

iHeartCraftyThings.com -

8.1 Why is the Sun called a star? (1)
8.2  Give the NAME of the biggest planet in the solar system. (1)
8.3  Which body in the diagram above is regarded as a dwarf-planet? Q)
8.4 Name Planet Z. Q)
8.5 Where in the solar system is the Asteroid Belt located? Q)
8.6  Give THREE reasons why Earth can sustain life. 3)

[8]
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QUESTION 9

9.1 The diagram below shows a comet orbiting the Sun.

N s
%ﬂl— [ o
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' \ /
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. ji T ———ee — — — _
A ’ O
‘f‘lfﬁ -y
ﬁ/ h\\kt
9.1.1 What do comets consist of? (What are comets made of?) (2)

9.1.2 When the comet is far away from the Sun, no tail is visible but as
the comet comes closer to the Sun, a white tail becomes clearly
visible. Explain this observation. (2)

9.2 Galaxies come in many different shapes and sizes. Our galaxy has a spiral
shape as shown below. The arrow shows where our solar system is located.

We are herel

9.2.1 What is the name of our galaxy? (2)

9.2.2 What force keeps all the billions of stars together in a galaxy? (2)
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9.3 A group of FOUR stars can be seen at night, with two bright stars called its
pointers, next to it.

9.3.1 What is the constellation of four stars called? (2)

9.3.2 The brightest star of the two pointers is the closest star to our Sun.

What is the name of this star? (1)
(8]

TOTAL SECTION A: 20

TOTAL SECTION B: 70
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