L. INMMPOPO

PROVINCIAL GOVERNMENT
REPUBLIC OF SOUTH AFRICA

DEPARTMENT OF

EDUCATION

NATIONAL
SENIOR CERTIFICATE

®
u
(]
(]
(1]
n
L1
(]
n
(]
&

- - - ‘/

MARKS: 100
TIME: 2 hours

This question paper consists of 12 pages and 2 data sheets.



happy
Rectangle


Limpopo DoE/March 2025

INSTRUCTIONS AND INFORMATION:

Read the following instructions carefully before answering the questions.

Write your name and surname on the ANSWER BOOK.

This question paper consists of 7 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 line between two sub-questions, e.g. between QUESTION 2.1

and QUESTION 2.2. o

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

You may use appropriate mathematical instruments.

Round off your FINAL numerical answers to a minimum of TWO decimal places.

Give brief motivations, discussions, etc. where required.

You are advised to use the attached DATA SHEETS.

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. Write down only the letter (A — D) next to question number (1.1 — 1.7) in the

answer book. For example, 1.10 D

1.1. The frequency of a wave is defined as the...

A. Lowest point on a wave

B Time taken for,one complete wave

C. Number of complete waves per second

D Number of points in phase in a wavelength (2)

1.2. When two waves’ crests overlap, the increase in amplitude is due to...

A. Cancellation

B Two waves in phase

C. Destructive interference

D Constructive interference (2)

1.3. A tuning fork is made to vibrate by striking it gently on a rubber stopper. The sound
waves produced are...

A. Transverse waves and requires a medium of propagation

B Transverse wave and do not require a medium of propagation

C. Longitudinal waves and requires a medium of propagation

D Longitudinal waves and do not require a medium for propagation (2)

1.4. A wave in which the particles of the medium vibrate at right angles to the path which
the wave travels through the medium, is produced by...

A. a bat.

B a car’s hooter.

C. an ambulance.

D an X -ray machine.

(2)
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1.5. Which ONE of the graphs below best describes the relationship betweenloudness and

the amplitude of a wave?

A B C D

—

—

-
S
-

Loudness (dB)
Loudness (dB)__
Loudness (dB)
Loudness (dB)

G . N ———'-—-—-—-9
Amplitude (m) ~ Amplitude (m)”~ Amplitude (m) ~ Amplitude (m) (2)

1.6. A negative charged plastic comb is brought close to, but does not touch a small piece

1.7.

of paper. If the comb and the paper are now attracted to each other, then the original

charge on the paper was...

A.

B
C.
D

positive only.
negative only.
negative or neutral.

positive or neutral. (2)

Two identical spheres A and B placed on insulated stands, carry charges of +2uC and

+6uC, respectively as shown below

+2uC o +6uC

In which direction do electrons move when the spheres are brought into contact*?

A. FromAtoB

B. From B to A

C. No movement as both spheres are positively charged

D. No movement, electrons remain in A (2)
[14]
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QUESTION 2 (Start on a new page)

2.1. Define the term pulse. (2)
2.2. The diagram below shows two pulses L and M, travelling in opposite directions in a

rope. The amplitude of pulse L is UNKNOWN and that of pulse M is 7 cm.
Note: diagrams are not to scale.

L

7cm

The two pulses meet at point X and the resulting amplitude is as shown below.

x

2.2.1. What type of interference takes place at point X? (1)
2.2.2. Define the type of interference mentioned in QUESTION 2.2.1. (2)
2.2.3. Determine the amplitude of pulse L. (2)

2.2.4. In which direction does pulse M move after the two pulses pass each other?
Write either TO THE RIGHT or TO THE LEFT. (1)
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2.3. The frequency of a point source is 50 Hz and the speed of the water waves is
20 m-s™.

2.3.1. Calculate the wavelength of the waves. (3)
2.3.2. The amplitude of the vibrations is doubled.

2.3.2.1  How does this affect the frequency of the vibration? (1)

2.3.2.2 How does this affect the wavelength of the waves through the water? (1)

2.3.2.3 Briefly explain your answer to QUESTION 2.3.2.1. (1)
[14]
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QUESTION 3 (Start on a new page)

3.1. Atransverse wave is travelling along a string. A point on the medium carrying the wave
was observed. A graph of distance versus time of the point is shown. The distance
between two consecutive troughs is 21 cm.

vy

=

E

g * time (s)

L)

B

A

Y

3.1.1. Define the term period of a wave. (2)
3.1.2. Calculate the frequency of this wave. (3)
3.1.3. Calculate the speed of this wave. (3)

3.1.4. If the wave speed calculated in QUESTION 3.1.3. is kept constant and the
frequency is doubled, what happens to the wavelength?
Choose from HALVED, DOUBLED or REMAINS THE SAME. (1)
3.1.5. Explain your answer to QUESTION 3.1.4. (3)

3.2. Ships and boats can determine the depth of the water beneath them using an “echo-

sounding” method known as ultrasound.

3.2.1. Define the term ultrasound. (2)
3.2.2. Ships transmit a sound wave which is reflected off the seabed.
Explain why the reflected sound is softer than the original sound. (2)
3.2.3. Name ONE animal that uses ultrasound when navigating through its natural
habitat. (1)
7]
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QUESTION 4 (Start on a new page)

The diagram shows a longitudinal wave produced from a musical instrument.

4.1.
4.2.

4.3.
4.4,

Wave Propagation

T U v w X

Define a longitudinal wave.

Write down the name and define the parts marked:

421. U

422. V

Describe the motion of the particle at point U as the wave propagates to the right.
T and V are two points that are in phase and the distance between them is 5 cm.
Wave particles at point U make 410 vibrations in 2 seconds. Calculate the:

4.4.1. Frequency of the wave.

4.4.2. Speed of the wave particles.

Copyright reserved Please turn over
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QUESTION 5 (Start on a new page)
Experiments were done to investigate the effect of temperature on the speed of sound. One person

beats a drum while another person, who was standing 50m away from the sound source, recorded
the time it took the soundwave to travel the distance. :

' b? -
# 3 ;‘“ 50m

They performed the experiment at different temperatures during different times of the day. They

recorded their findings in the table below.

TEMPERATURE (°C) TIME(s)
0 0,151
5 0,150
10 0,148
15 0,147
20 0,146
25 0,145

5.1. For the investigation write down the:

5.1.1. Investigation question (2)
5.1.2. Independent variable (1)
5.1.3. Dependent variable (1)
5.2. Calculate the speed of sound at 20 °C (3)
5.3. Write down a conclusion for the investigation. (2)

The person who beats the drum, noticed that the sound reflected back after a while.
5.4. Name the term used to describe the reflection of sound waves. (1)
[10]
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QUESTION 6 (Start on a new page)

The electromagnetic spectrum includes amongst others, radio waves, ultraviolet light, gamma rays,
visible rays and x — rays.

6.1. List ONE property of all electromagnetic waves. (1)

6.2. Briefly explain what is meant by the DUAL nature of electromagnetic radiation. (2)

6.3. Radio stations broadcast to listeners by means of electromagnetic radiations called
radio waves.

Listed below is information about TWO different radio stations:

Radion Station 1 — broadcasts at a frequency of 97,60 MHz
Radion Station 2 — broadcast at a wavelength of 1, 50 x 103m

6.3.1. What is a photon? (2)
6.3.2. Calculate the energy of a photon associated with radio station 1. (3)
6.3.3. The owner of radio station 2 claims that his transmitter operates at a frequency

of 2 MHz.

Use a calculation to help explain why his claim is INCORRECT. (4)
6.3.4. How will the energy of a photon transmitted from radio station 2 be affected if its

wavelength was decreased?

Choose from INCREASES, DECREASES or REMAINS THE SAME.

(1)

[13]
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QUESTION 7

7.1. A glass ball stands on an insulated stand and is made positively charged by rubbing it

with a woollen cloth.

7.1.1. Explain the term tribo—electric charging. (2)
7.1.2. Describe the movement of charges between the glass ball and the woollen cloth. (2)
7.1.3. Alearner now hangs a polystyrene ball, marked B, by a thin piece of string near

the glass ball. The polystyrene ball B experiences a force to the right as shown

Rl

Is ball B POSITIVELY or NEGATIVELY charged? (1)
7.1.4. A second uncharged polystyrene ball, marked C, hanging by a thin piece of
string, is placed near ball B-as shown below.

S
L

What happens to ball C? Write only MOVE TO THE LEFT, MOVE TO THE
RIGHT or REMAINS STATIONARY? (1)

below.
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7.2. XandY are now identical spheres mounted on insulated stands that are close to each
other.

The charge on X is — 3 uC while the charge on Y is unknown.
X XY
Before contact

7.2.1. Calculate the number of excess electrons on sphere X. (3)
7.2.2. State the principle of conservation of charge. (2)

X is now brought into contact with Y for a moment and the spheres are then placed

back at their original positions.

20

I
After contact

The charge on both X and Y is now - 0,5 pC.
7.2.3. Calculate the original charge of sphere Y. Show all workings.
7.2.4 Did Y LOOSE or GAIN electrons? (3)
(1)
TOTAL MARKS: 100
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DATA FOR PHYSICAL SCIENCES GRADE 10

PAPER 1 (PHYSICS)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 10

VRAESTEL 1 (FISIKA)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL |  VALUE/WAARDE
T ;

Spolirin g : oxwms
Planck o0 renstante h 6,63x10% J:s

TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vv, =V, +aAt AX = Vv At + LaAt?
Vi +V

Vtz =Vi2+2aAX AX=(%JAt
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WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

U=mgh or/of E,=mgh

1 2 1 2
K:—mv E =—Mmv
B orlof Ey >

Em=Et Ep. orfof Ey=K+U

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

v=Ffa 1

1
T=-
f

c
E=hf on'ofE=hi

ELECTROSTATICS/ELEKTROSTATIKA

Q
n=—
E

_9,+Q,

2

ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE

Q=1IAt

R, =R, +R, + ... V=
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