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INSTRUCTIONS AND INFORMATION
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Write your name and surname on the ANSWER BOOK.

This question paper consists of EIGHT 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.

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

You are advised to use the attached DATA SHEETS.

10.Show ALL formulae and substitutions in ALL calculations.

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

12. Give brief motivations, discussions, etc. where required.

13. Write neatly and legibly.
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QUESTION 1

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Choose the answer and write down only the
letter A, B, C or D next to the question number (1.1 — 1.5) in your ANSWER
SHEET/BOOK.

1.1.  The diagram below represents two pulses, with amplitudes a and 2a,
travelling in opposite directions.

‘_
e
a 2a
v ‘

Which one of the following represents the resultant amplitude at the instant
that these two pulses meet? (2)

1.2. The diagram below represents two sound waves.

A B
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Which ONE of the following combinations, comparing the frequency and
loudness of A with that of B, are correct?

Frequency of A Loudness of A
A Greater than B Less than B
B Less than B Greater than B
C The same as B Greater than B
D The same as B Less than B

(2)

1.3. An object is neutrally charged if it has equal number of...
A. electrons, neutrons and protons.
B. electrons and neutrons.
C. electrons and protons.

D. neutrons and protons. (2)

1.4. Two insulated, graphite-coated polystyrene spheres are suspended from
threads. The spheres are held a small distance apart. The charges on the
spheres are -2 x 108 C and + 2 x 10 C.

Which of the following is likely to happen?

A. The spheres move towards each other and cling to one another.
B. The spheres will repel each other.
C. The spheres will swing towards each other and almost touch each other.

D. The spheres will move towards each other, touch each other, become
neutral and move apart. (2)

1.5. Which ONE of the following is the function of gamma rays?

A. used to image bone structures.

B. radio, television broadcasts.
C. sterilise medical equipment.

D. laser metal cutting. (2)

[10]
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Question 2

Transverse waves, with a wavelength of 0,45 m, travel along a string at 0,25 m-s™".
The amplitude of the waves is 0,20 m.

21.

2.2.

2.3.

24.

2.5.

Define a transverse wave. (2)

Draw a labelled diagram showing two wavelengths of the wave to illustrate
your answer. Label the directions of disturbance and propagation, the

amplitude and the wavelength. (4)
Calculate the frequency of the waves. (4)
Calculate the period of the waves. (3)

When the frequency of the waves is doubled, how are the following
quantities affected? Write only DECREASES, NO CHANGE or INCREASES.

2.5.1. The speed of the waves. (1)
2.5.2. The amplitude of the wave. (1)
[15]
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3.1. Define the term longitudinal wave. (2)

3.2. Two learners used a slinky spring and produced a wave pattern as shown in
the sketch.

Slinky

movement

%7
|
Il

s —p Wave propagation:
om |

3.2.1,

3.2.2.

3.2.3.

3.24.

Points X and Y represent regions where the coils are spread apart,
thus maximizing the distance between coils.
What is the NAME given to such points? (1)

Points O, P and Q represent regions where the coils are pressed
together in a small amount of space. What is the name given to
such points? (1)

Determine the wavelength of the wave, in meters, by making use
of the sketch. (2)

Calculate the period of this wave if the velocity is 9,0 m-s™. (5)

[11]
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Question 4

41.

When plucked, a guitar string emits a sound with a frequency of 256 Hz.
The wavelength of the sound is 1,33 m. When the tension of the string is
tightened, the guitar string vibrates with a frequency of 300 Hz.

4.1.1. Calculate the speed of sound in air. (3)

4.1.2. When the tension of the string is tightened, how are the following
properties of the sound wave affected?
Only write INCREASE, DECREASE or REMAIN THE SAME.

4.1.2.1. The pitch of the sound. (1)
4.1.2.2. The speed of the sound. (1)
4.1.2.3. The wavelength of the sound. (1)
4.2. Distinguish between a pure note and a noise. (2)
4.3. An earthquake produces waves of frequency 23 100 Hz. Most often,
fewer animals die during an earthquake than people.
4.3.1. What name is given to sounds of frequencies in this range? (1)
4.3.2. Explain why fewer animals usually die during an earthquake than
people. (2)
4.3.3. Explain how human beings can avoid dying in large numbers. (2)
[13]
Question 5

Different types of electromagnetic radiation have different frequencies. This can
influence their properties and what each could be used for in our daily lives.

51.
5.2.
5.3.

Describe the source of electromagnetic waves. (2)
Mention two models by which electromagnetic radiation may be explained. (2)

Study the diagram below which shows the change in frequency of part of the
electromagnetic spectrum.

Frequency decreases

a
<

| Infrared waves | Visible light | Microwaves | Gamma rays |

5.3.1  Which one of the waves listed has the highest penetrating ability?
Give a reason why this wave has the highest penetrating ability.  (3)
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5.4. Write down ONE use of each of the following types of radiation:
5.4.1. Visible light (1)
5.4.2. Microwaves (1)
5.5. When doctors need to establish the seriousness of a fracture, a picture is
taken of the broken bone. The picture below shows a fracture.
L3
-0’
— > -
[Source: learning radiography.com]
Write down the following:
5.5.1. Name of the type of radiation used for this procedure. (1)
5.5.2. Property of this type of radiation used for this procedure. (1)
5.5.3. Danger of overexposure to this type of radiation. (1)
5.6. A radio programme is transmitted in the FM band on a wavelength of 3 m.
Calculate the frequency of the wave. (4)
[16]
Question 6
6.1. Define a photon. (2)
6.2. The wavelength of microwaves produced by a microwave oven machine is
0,015 nm. A bowl of soup is placed inside the microwave oven.
Calculate the energy of these microwave photons. (1 nm = 10° m). (5)
6.3. The bowl of soup is now placed in a microwave oven of shorter wavelengths.

How will the energy gained by the soup compare with the energy in 6.27
Write only DECREASES, REMAINS THE SAME, or INCREASES. (2)

[9]
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Question 7

1.1

1.2

Two metal spheres on insulated stand carry charges of -2,5 uC and +6 pC.
(1puC=1x107%C)

-2,5 ncC

They are allowed to touch each other.

7.11.

State the principle of conservation of charge. (2)

7.1.2. Calculate the new charge on in each sphere in coulombs. (4)

Toshi rubs a plastic ball over his head which causes the ball to acquire a
charge of =5 x 107° C .

Source: freeplk.com

7.21.

1.22.

1238,

7.2.4.

7.2.5.

Write down the concept which describe how charges is gained by
contact or rubbing. (1)

Does the ball have a DEFICIENCY or EXCESS of electrons after
contact with Toshi’s hair? (1)

State the principle of charge quantization. (2)

Determine the number of electrons that are in excess or deficient on
the ball. (4)

Thabo then opens a tap so that a thin stream of water runs from it.
The ball is brought close to the water without touching it. The water
bends towards the ball.
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Explain why the water bends towards the ball. (2)

A plastic ruler is allowed to touch the ball. The ball is returned to the stream of water
and nothing happens.

7.2.6. What is the charge on the ball after touching the ruler? (1)
[17]
QUESTION 8
8.1. Define current strength. (2)
8.2.
: Switch S
1) <’
f R |
e}
&

Study the diagram above and identify a voltmeter that measures:
8.2.1. Potential difference across the ends of a conductor. (1)

8.2.2. Emf. (1)

8.2.3. Terminal potential difference. Give a condition for the voltmeter to
measure the terminal potential difference, with reference to the

switch (S). (2)
8.3  Calculate the amount of charge that passes through a point in a circuit
when a current of 1,5 A flows for 2,5 minutes. (4)
[10]
TOTAL:100
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TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

Elektronmassa

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
e versnott 9 i
e :
e :
Eggi.rr?geo? eefleekc:‘g)onn & -1.6x 107 C
Electron mass Me 9,11 x 10®" kg

TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

AX = VAt +1aAt?

v,? =v.2 +2aAx

AX :(L Y, Jm
2

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

U=mgh or/of E.=mgh

2

K=1mv
Z

or/of E, = % mv

2

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

v="fh

T-1
f

E =hf or/of E:h%

ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE

Q=TIAt

1
+—F ..
R

2|~

A
R,

R.=R;+R, +...

<
al|s
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Question/Vraag 1

1.1 BVV (2)
1.2 DVV (2)
1.3 CvV (2)
1.4 DV (2)
1.5 Cv¥v (2)

[10]
Question/Vraag 2

2.1. Atransverse wave is a wave in which the particles of the medium vibrate
perpendicular to the direction of motion of the wave.v'v'/ 'n Transversale golf
is 'n golf waarin die deeltjies van die medium loodreg op die bewegingsrigting

van die golf vibreer. (2)
2.2,
Wavelength/golflengte Direction of
0,45m propagation/voortplantingsrigting
A
Direction of
disturbance/
rigting van
¥ versteuring
Criteria for marking/merk kriteria
Two wavelengths/twee golflengtes v
Amplitude and wavelength/amplitude en v
golflengte
Direction of propagation v
wave/voortplantingsrigting van golf
Direction of disturbance/rigting van o
verstuering
(4)
23. v=fA/
0,25v = f(0,45) v
f=056HzV (4)
1
24. T = ?\/
e AL
" 056
=179s v (3)
2.5.1. INCREASES v / NEEM TOE (1)
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2.5.2. NO CHANGE v/ GEEN VERANDERING (1)
[13]
Question/Vraag 3

3.1.  Wauve in which the particles of the medium vibrate parallel to the direction
of propagation(motion) of the wave.v' v /Golf waarin die deeltjies van die
medium parallel aan die voortplantingsrigting (beweging) van die golf

vibreer. (2)
3.2.1. Rarefactions v/ Verdunning (1)
3.2.2. Compressionsv//Verdigting (1)
3.2.3. 0,275 mv v (2)
3.24. v=fAv
9v = £(0,275)V
f =3273 Hz
1
~T= 7
=— v =003sV (5)
3273
(1]
Question/Vraag 4

411 v =V

= 256 x 1,33V
=34048m-s"1 v (3)
4.1.2.
4.1.2.1 INCREASES v/ NEEM TOE (1)
4.1.2.2. REMAIN UNCHANGED v/BLY DIESELFDE (1)
4.1.2.3. DECREASE v/ NEEM AF (1)

4.2. A pure note has uniform frequency and wavelengthsv'; while a noise have

irregular frequencies, amplitudes and wavelengthsv'. / 'n Suiwer noot het
eenvormige frekwensie en golflengtes; terwyl ‘'n geraas onreélmatige
frekwensies, amplitudes en golflengtes het (2)
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4.3.1. Ultrasound. v'/Ultraklank (1)

4.3.2. Animals can hear sound of this frequency v'and move to a place that is not
affected by the earthquake. v/ Diere kan klank van hierdie frekwensie hoor
en beweeg na 'n plek wat nie deur die aardbewing geraak word nie. (2)

4.3.3. Human beings may study the movement of animalsv and react to the

sudden change of place by the animals as a warning sign. v / Mense kan
die beweging van diere bestudeer en die skielike verandering van plek deur

die diere as 'n waarskuwingsteken sien en daarop reageer. (2)
[13]
Question/Vraag 5
5.1. The source of electromagnetic waves is an accelerating charge vv /
Die bron van elektromagnetiese golwe is 'n versnellende lading. (2)
5.2. Wave modelv and particle model. v/ Golfmodel en deeltjiemodel (2)

5.3.1 Gamma rays. v /Gamma strale

(3)

5.4.1. Uses of visible light/gebruike van sigbare lig:
e ability for humans to see; / vermoé vir mense om te sien
e used in photography; /word gebruik in fotografie
e drying clothes or anything; /droogmaak van klere of ander voorwerpe
o fibre optic communications; /optiese vesel kommunikasie
e electronic devices, etc /elektroniese toestelle
(any one/enige een) v (1)

5.4.2. Uses of microwaves/gebruike van mikrogolwe:
e used in cooking/ovens/defrosting /om te kook/in oonde/ontvries kos
e dry and cure plywood / droog en behandeling van laaghout
¢ in communication systems, etc/ in kommunikasie sisteme
(any one/enige een) v (1)

5.5.1. X-rayv / X-straal (1)
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5.5.2. X-ray has a high frquency and can penetrate into soft tissues but not
bones. v/ X-straal het ‘'n hoé frekwensie en kan sagte weefsels binnedring,
maar nie bene nie. (1)

5.5.3. X-ray can/X-strale kan:
Damage living tissue / lewendige weefsel beskadig
Cause cancer / kanker veroorsaak

(Any one/enige een) Vv (1)

56. c=fVv
3x108v =3fV
f=1x102Hz v (4)
[16]
Question/Vraag 6
6.1. A photon is a packet of energy found in light. v’V /'n Foton is 'n pakkie
energie wat in lig gevind word. (2)
62. E=h~v
_ —34 3X108\/
E = (6,63 X 107) —— =
=133x10"1 Jv (5)
6.3. INCREASES v/ TOENEEM (1)
[8]
Question/Vraag 7
7.1.1. The net charge of an isolated systemv remains constant during any
physical processv / Die netto lading van 'n geisoleerde stelsel
bly konstant gedurende enige fisiese proses. (2)
_ Uu+Q;
71.2. Q= =5 v
_ (—2,5%X107%)+(+6X107 %)V
2
=1,75x 107°C v (4)
7.2.
7.2.1. Tribo-electric effek v/ Tribo-elektriese effek (1)
7.2.2. Excess of electrons v / Oormaat van elektrone (1)
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7.2.3. All charges in the universe consist of an integer multiple of the charge on
one electron i.e. 1,6 x 107'° C. v/ Alle ladings in die heelal bestaan uit 'n

heelgetal veelvoud van die lading op een elektron d.w.s. 1,6 x 1079 C (2)

724. Q=nqv

( ons/elektronevor/of 31 250 000 000 excess
elektrone. (4)

7.2.5. Water molecules are polarv; the positive sides of the water molecules will

be attracted to the negatively charged ball. v/ watermolekules is polér, die
positiewe gedeeltes van die watermolekules sal aangetrek word deur die

negatief gelaaide bal. (2)
7.2.6. Neutral v/neutraal (1)
7]
Question/Vraag 8
8.1.1. The rate of flow of charge. vV / Die tempo van vioei van lading (2)
8.2.1. V2 v (1)
822 Viv (1)
8.2.3. V1iv/  Switch S must be closedv'/Skakelaar S moet gesluit wees. (2)
8.3. Q=IAtY
= 1,5V X (2,5 X 60)V
=225CV (4)
[10]

TOTAL/TOTAAL:100
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