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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four 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 – 1.3).

1.1 An observer counts 4 complete water waves passing by the end of a dock every
10 seconds. What is the frequency of the waves?

A. 0,40 Hz

B.	2,5 Hz

C.	40 Hz

D.	4,0 Hz										(2)

1.2	The maximum work done per unit charge by a battery is the ...

A.  emf.

B.  current.

C. 	resistance.

D. 	terminal potential difference. 							(2)


1.3 	A positively charged rod is brought near the following objects:

(i) Small uncharged pieces of paper.
(ii) A thin stream of water.
(iii) A positive charged balloon.
(iv) A negatively charged cloth.

Which of these objects will not be attracted to the rod?

A. (i), (ii) and (iii)

B. (i) and (ii)

C. (ii) and (iii)

D. (iii)										(2)

[6]


QUESTION 2 (Start on a new page.)

2.1	The diagram below represents two pulses travelling toward each other in a uniform medium.
y
(m)

	
[image: ]



2.1.1	On the provided grid, draw the resultant displacement of the medium 
when both pulses are located between points A and B.			(2)

	2.1.2	What type of interference is taking place here?				(1)
		
2.2	The diagram below shows a wave in a rope.
		
[image: ]

	2.2.1	Identify this type of wave.							(1)
	
2.2.2	Determine the wavelength of the wave.					(2)
	
2.2.3	Define the term amplitude.							(2)
	
2.2.4	Determine the amplitude of the wave.					(2)

2.3	Points D and E are said to be IN PHASE.
Explain what this means.								(2)
		
2.4	The vertical lines in the diagram represent compressions in a sound wave of 
constant frequency propagating to the right from a speaker toward an observer at point A.
[image: ]
	2.4.1	Define the term longitudinal wave.						(2)
	
2.4.2	Determine the wavelength of this sound wave.				(1)
	
2.4.2	The sound wave is travelling at 343 m.s-1. How long will it take for a 
person, which is standing 30 m behind A, to hear the sound from the speaker?									(3)

2.5	Ultrasound is often used in the medical field to examine the internal parts of the human body. 	
	
2.5.1	What is meant by ultrasound?						(1)
		
2.5.2	Give ONE non-medical use of ultrasound.					(1)
		
2.5.3	Why is ultrasound often preferred to other types of body scanning?	(1)

[21]

QUESTION 3 (Start on a new page.)

A 1,50 × 10–6 m segment of an electromagnetic wave is represented below.
[image: ]


3.1	Calculate the energy associated with this wave.					(5)

3.2	What is the source of EM - waves?							(1)

3.3	List two properties of EM - waves.							(2)

3.4	Give an example of the use of gamma rays.						(1)

3.5	Define the term photon.								(2)

3.6	Will a photon of yellow light have MORE, LESS, or THE SAME energy as a 
photon of blue light?									(1)

3.7	Write down the NAME of the type of EM wave that has the greatest penetrating ability.											(1)

	[13]


QUESTION 4 (Start on a new page.)

Two identical metal spheres X and Y on insulated stands carry charges of
+4 nC and -2 nC respectively.
[image: ]
4.1	Which sphere has a shortage of electrons?						(1)

4.2	The spheres are brought into contact with each other and then separated again.	
	
4.2.1    What is the direction of the force that the spheres exert on each other after 
           		 they are separated? 
           		 Only say TOWARDS EACH OTHER or AWAY FROM EACH OTHER.
           		 Give a reason.								(2)
	
4.2.2   Calculate the new charge on each sphere.					(3)

4.3	Name the principle used to answer QUESTION 4.2.2.				(1)

4.4	Which sphere loses electrons as the two spheres are brought into contact with
each other?										(1)

4.5	Calculate the number of electrons transferred from one sphere to the other as
they are brought into contact with each other.					(5)

4.6	Refer to the atomic structure to explain why protons cannot be transferred 
between the spheres.									(2)

											[15]


QUESTION 5 (Start on a new page.)

A 12 V battery, a closed switch, a 10 Ω bulb and a 50 Ω resistor are connected in series.	

5.1	Draw the above circuit diagram and indicate the direction of conventional current
with arrows on the conducting wires of the circuit.					(6)

5.2	Define electrical current.								(2)

5.3	Does an ammeter have a HIGH or LOW resistance? 				(1)

5.4	Calculate the current in the circuit if 6 C of charge moves within 30 seconds 
pass a point.										(3)

5.5	Should a voltmeter be connected in SERIES or PARALLEL with the bulb to
measure the potential difference across the bulb?					(1)

5.6	Calculate the amount of energy consumed by the light bulb in 30 s.		(5)				
5.7	What is the potential difference across the poles of a battery called when no
current is flowing?									(2)

	[20]
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TABLE 1:  PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES
	NAME/NAAM
	SYMBOL/SIMBOOL
	VALUE/WAARDE

	Acceleration due to gravity
Swaartekragversnelling
	g
	9,8 m·s-2

	Speed of light in a vacuum
Spoed van lig in 'n vakuum
	c
	3,0 x 108 m·s-1

	Planck's constant
Planck se konstante
	h
	6,63 x 10-34 J·s

	Charge on electron
Lading op elektron
	e-
	-1,6 x 10-19 C

	Electron mass
Elektronmassa
	me
	9,11 x 10-31 kg
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QUESTION 1

[bookmark: _Hlk107679940]1.1	A 							(2)

1.2 	A 											(2)

1.3 	D 											(2)

												[6]

QUESTION 2

[bookmark: _Hlk186031965]2.1.1	
[image: ]			(2)

2.1.2	Destructive interference 								(1)
		
2.2.1	Longitudinal wave 									(1)

2.2.2	
	 
											(2)

2.2.3	The maximum disturbance (displacement) of the medium from the equilibrium
(rest) position.										(2)

2.2.4	
										(2)

2.3	The two points are separated by a whole number of wavelengths.			(2)

2.4.1	A wave where the particles in the medium move parallel to the direction of propagation of the wave.								(2)

2.4.2	1,5 m 										(1)
2.4.2	

										(3)

2.5.1	Ultrasound refers to sound with a frequency of 20 kHz to 100 kHz.		 	(1)
			
2.5.2	•	Detecting invisible cracks in the wings of aircraft 
OR / OF
•	Determining the thickness of metals/plastic 
OR / OF
•	Cleaning delicate mechanisms of old-fashioned clocks 			(1)
			
2.5.3	Ultrasound does not damage the soft tissue of human organs. 			(1)
		[21]

QUESTION 3

[bookmark: _Hlk186032747]3.1	 
	 
												(5)

3.2	Accelerating charges 								(1)

3.3	All propagate through a vacuum. 
All travel at the same velocity in a vacuum. 
Possess wave and particle properties.						(2)

3.4	Medicine, kill cancer cells, sterilise medical equipment, radioactive tracers.	(1)

3.5	A quantum (packet) of energy. 							(2)

3.6	LESS 										(1)

3.7	Gamma rays 									(1)

											[13]

QUESTION 4

4.1	X 											(1)

4.2.1   Away from each other; 
Both have the same charges and like charges repel.  				(2)
	
4.2.2   	
	
										(3)

4.3	Law of conservation of charge. 							(1)

4.4	Y 											(1)

4.5	
	
	
									(5)

4.6	Protons are in the nucleus of the atom and determine the atom’s identity.  
Only the electrons in the outer orbitals of the atom are allowed to move. 		(2)
[bookmark: _Hlk107047296]
											[15]
QUESTION 5

	Marking criteria
	

	Closed circuit
	

	Conventional current flow
	

	Resistor
	

	Light bulb
	

	Battery
	

	Switch
	



5.1	
[image: ]	
(6)

5.2	Electric current is the rate at which charge flows.				(2)

5.3	LOW 										(1)

5.4	
	
											(3)

5.5	PARALLEL 										(1)

5.6	 
	 


 
 
										(5)

5.7	EMF  (electromotive force)								(2)

											[20]

TOTAL: 75
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Base your answers to questions 58 and 59 on the information and diagram below.

The vertical lines in the diagram represent compressions in a sound wave of constant
frequency propagating to the right from a speaker toward an observer at point A.

Speaker —»[ﬂ | | | | A

[ T T I T T 1
0 1.0 20 30 40 50 6.0

Distance (meters)

58 Determine the wavelength of this sound wave. [1]

59 The speaker is then moved at constant speed toward the observer at A. Compare the wavelength of the
sound wave received by the obs . he wavelength observed when the
speaker was at rest.  [1]
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65 [1] Allow 1 credit for drawing a square wave between A and B with a displacement of +0.6 m.

Example of a I-credit response:
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65 The diagram below represents two pulses traveling toward each other in a uniform medium|
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