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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 only the letter (A-D) next to the question number (1.1-1.10) in the ANSWER BOOK, for example 1.1 D.
	                                                                   → →       →
1.1 According to the vector diagram of the forces F1, F2 and F3 the resultant force is:

 (
F
3 
F
1 
F
2 
)







		→
A	F1
	→
B	F2
	→
C	F3
D	Zero	(2)

[image: C:\Users\ansie\Documents\EKSAMENS\DEPARTEMENT\VRAESTELLE VIR DEPARTEMENT\media\image3.png]1.2	A ball is released from rest from a certain height above the floor and bounces off the floor a number of times. The position-time graph below represents the motion of the bouncing ball from the instant it is released from rest.
	Neglecting air resistance, which point (A, B, C or D) on the graph represents the 	position-time coordinates of the SECOND bounce?
	A 	A
	B 	B
	C 	C
	D 	D		(2)

1.3	An object, with mass m, moves at a velocity of vi. A net force F is exerted for a time t and the object reaches a final velocity of vf. 
If the impulse that the object experiences becomes three times greater for the same force F, how did the time t change if the final velocity vf still has the same value?

A	1/3t

B	3 t

C	√3 t

D	1/√3t 
	
	
1.4	A crate with mass 40 kg is on a slope with a rough surface. The friction between                    the surface and the crate is 10 N. Which one of the following expressions correctly represents the work done by the gravitational force?

 (
5 
 m 
40 
 kg 
Y 
X 
)

A	10(XY)cos180° 
B	40(9,8)(5)cos0° 
C	10(XY) cos180° + 40(9,8)(5)cos0°
D	40(9,8)(5)cos180° 									(2)
1.5	Two trolleys, P and Q, of mass m and 2m respectively are at rest on a frictionless horizontal surface. The trolleys have a compressed spring between them. 
 (
Q
)
 (
m
2
m
P
)






	The spring is released and the trolleys move apart. Which ONE of the following statements is TRUE? 

	A	P and Q have equal kinetic energy. 		
	B	The speed of P is less than the speed of Q.   	
	C	The sum of the final kinetic energy of P and Q is zero.  	
	D		The sum of the final momentum of P and Q is zero. 	(2)

1.6	The change in the frequency of the sound as described by the Doppler effect takes           place due to change in the sound’s:

A	speed
B	frequency
C	wavelength
D	period	(2)
1.7	When a light wave from a distant star is analyzed it is found that this wave is "red-shifted”. This confirms that the wave experienced a
	A	decrease in wavelength and 	increase in frequency.
	B	decrease in wavelength and	decrease in frequency.
	C	increase in wavelength and decrease in frequency.
	D	increase in wavelength and increase in frequency.

1.8	Three identical conducting spheres A, B and C are placed on insulated wooden                  
stands. Spheres A and B carry equal charges. They are separated by a distance                             d and exert a force with magnitude F on each other, as shown in the sketch below.

 (
B
) (
A
)
                                     F                                                          F
                                                                    d


The third sphere C, which is uncharged, touches A, then B, and is then removed. If the distance between the spheres remains the same, then the magnitude of the electrostatic force exerted on sphere B is now:

	A	½F
	B	¼F
	C	⅜F
	D	116F	(2)	
1.9	Consider the circuit diagram below.  
 (
R
1
R
2
R
3
S
)










	
Which ONE of the following correctly describes the change in total resistance and total current when switch S is closed?

	
	TOTAL RESISTANCE 
	TOTAL CURRENT 

	A 
	Decreases 
	Decreases 

	B 
	Increases 
	Increases 

	C 
	Decreases 
	Increases 

	D 
	Increases 
	Decreases 



	

	


	(2)		


1.10	 (
Galvanometer
)A current is induced when a conductor is moved between two magnets as shown in              the diagram below.  



	The magnitude of induced current can be increased by:
I. using stronger magnets.
II. moving the conductor at higher speed between the magnets.
III. placing the 2 magnets further away from each other.
Which of the above statements are true?
A	I and II only
B	II and III only
C	I and III only
D	I, II and III	(2)
		[20]	












QUESTION 2

A certain grocery bag can withstand a maximum force of 180N on the bottom.There is 10,5kg of groceries in the bag when a packer lifts the bag with one hand at a constant vertical upward acceleration of 4,5m∙s-2. Assume that the bag does not stretch during themovement.
[image: ]








2.1 	Define Newton’s first law in words. 	(2)
2.2 	Draw a labelled free body diagram of all the forces exerted on the bottom of the bag during the vertical upward acceleration of the bag. 	(2)
2.3 	Determine, using Newton’s second law, whether the bag will tear or not. 	(5)
Another packer lifts the bag into a trolley at a constant velocity. This packer uses two hands and causes the handles to each make an angle of 10° with the vertical as in the following 
diagram.Assume the packer exerts the same magnitude of force on each of the handles.
[image: ]
                                                   10⁰                             10⁰               



2.4 	Draw a labelled vector diagram (not necessarily to scale) and determine the mag-     nitude of the pulling force in each of the respective handles, by using calculations orscale drawings. 	(7)
		[16]

[bookmark: bookmark5]QUESTION 3 
A stationary rocket on the ground is launched vertically upwards. When it is 550 m above the ground (point Q), an object is released from the rocket. At this instant the velocity of the rocket is 110 m·s-1. The object reaches its MAXIMUM height ABOVE ground at point R. Ignore the effects of air friction.  
		                                           R	




		V at Q=  110 m∙s-1	Q



Object attached to rocket
			P
	550m




	GROUND
3.1 	Give a reason why the object keeps moving upwards after it is released from 
the rocket. 	(1) 
		
3.2 	What is the direction of the acceleration of the object at: 	
	3.2.1 	point P?	(1)	
	3.2.2 	point R?	(1) 
		
3.3 	Use ONLYEQUATIONS OF MOTION to calculate the time taken by the OBJECT to:
		3.3.1 	reach its maximum height after being released from the rocket at  
				point Q.	(3)			
	3.3.2 	reach the ground after being released from the rocket at point Q. 	(4) 
	
3.4 	Sketch the velocity versus time graph for the complete motion of the object since the moment it was released from the rocket.    
		On the graph indicate the following:    
	
· Initial velocity. 	
· Time to reach its maximum height. 	
· Time when it reaches the ground. 	(4) 
							[14]


QUESTION 4

Scientists are investigating the possibility of making use of a subsurface nuclear explosive in order to deflect asteroids from possible collision with the Earth. Such a nuclear explosive 
was buried beneath the surface of an asteroid of mass 3,6 x 1019kg. 

Before detonation, a stationary astronaut on a nearby spacecraft measured the velocity of the asteroid to be 5 m·s-1 towards the constellation of Orion. When the explosive was detonated the asteroid split into two fragments, A and B.  

The explosion projected the two fragments A and B in opposite directions towards the constellations Orion and Scorpius with speeds of vA = 8 m·s-1 and vB = 2 m·s-1 respectively.  
 (
AFTER
𝑣
⃗
A
𝑣
⃗ 
B
A
B
𝑚
A
𝑚
B
8
m
⋅
s
−
1
2
m
⋅
s
−
1
5
m
⋅
s
−
1
BEFORE
3
,
6
×
10
19
kg
)














NB.  All speeds are measured relative to the spaceship. 

4.1 	State, in words, the principle of conservation of linear momentum.	(2) 

4.2 	Show that fragment A has a mass of 2,52 x 1019 kg. 	(5) 

4.3  	Hence determine the impulse experienced by asteroid fragment A. 	(3) 

4.4 	The two fragments move apart from each other and after some time their centres of mass are 150 km apart. Calculate the magnitude of the gravitational force that the two asteroid fragments exert on each other. 	(4) 
		[14] 







QUESTION 5

A worker applies a constant force of 45 N on a crate of mass 25 kg, at an angle of acting                30⁰ with the horizontal.  

When the crate reaches point P, its velocity is 12m∙s-1 and 3,5m further it reaches point Q
at a velocity of 10,8 m∙s-1. 
 (
. 
30
°
 N 
45 
 kg
25
P
Q 
3
,5 m
)

5.1	Draw a labelled free body diagram to show all the forces on the crate for the movement between P and Q.
	The length of the vectors is relative of their magnitudes. 	(5) 

5.2 	Write down the NAME of the non-conservative force that opposes the forward 
	motion of the crate. 	(1)

5.3 	State the Work-Energy theorem in words. 	(2) 

5.4 	Use ENERGY PRINCIPLES to calculate the magnitude of the non-conservative force mentioned in QUESTION 5.2. 	(6) 
		                                                                                                                 [14] 
	
QUESTION 6
The vertical lines in the following diagram shows the compressions of a sound wave with velocity 335 m[image: ]s-1 moving from a speaker to a listener L 12 m away. 
speaker
[image: ]  L
0	2	4	6	8	10	12
distance (m)
6.1 	Describe the movement of the air molecules in which the sound propagates.   	(2)

6.2 	The listener moves at a constant velocity towards the speaker.  Name what happens to the following quantities.  Ignore any loss in sound energy.  Write down only INCREASES, DECREASES or REMAINS THE SAME.
6.2.1 	Amplitude  	(1) 6.2.2 	Frequency  	(1)
6.2.3 	Wavelength   	(1)

6.3 	Use the diagram and determine the wavelength of the sound.   	(2)

6.4 	Calculate the frequency of the sound produced by the speaker.  			(3)
6.5	State the Doppler Effect in words.	(2)

6.6	Calculate the frequency observed by the listener if the listener reaches the speaker in a time of 4 seconds.         	(6)

	[18]











QUESTION 7

Three charges J, K and L are arranged on a horizontal plane so that angle JKL is a 90° angle. The charges are -4 µC, +2 µC and +8 µC respectively. J and K are 50 mm apart and K and L are 100 mm apart.  J and L are fixed in position while K is free to move.  


 (
K
)
(+2
 µC
J
(
-
4
 µC
)
L 
(+8
 µC
)
100
 mm
50
 mm
)	
















7.1  	State in words, Coulomb’s Law.   	(2) 

7.2 	Calculate the magnitude of the electrostatic force between charges J and K.   	(4) 

7.3  	Draw a free-body diagram showing the electrostatic forces exerted on K due to charges J and L.  Alsoshow on the vector diagram how the net force can be 
		determined. 	(3) 

7.4  	Calculate the magnitude and direction of the net electrostatic force exerted on 
		K due to charges J and L. 	(5) 

7.5	Calculate the magnitude of the net electric field at K. Give your answer in 
	scientific notation.  		(3) [17]









QUESTION 8

Grade 12 learners conduct an experiment to determine the INTERNAL RESISTANCE of a battery. The learners are divided into two groups and each group receives the following circuit components:
· a battery
· a rheostat
· an ammeter
· a voltmeter
· connecting wires
· a switch

8.1 	Explain the term internal resistance in words.	(2)
8.2 	Draw a circuit diagram by making use of the above-mentioned components to
	showthe experimental set-up.	(2)
		
· Group 1 uses battery 1 with an internal resistance r1. 
· Group 2 uses battery 2 with an internal resistance r2. 

The results of each group are shown in the graph below.

                         1             2             3 
Ammeter reading (A)

8.3	Refer to the graph and state ONE quantity of the batteries that is the same.	(1)

8.4	Explain why the reading on the voltmeters decreases as the current increases.
	Applicable equations may be used in your explanation.	(3)

8.5	Which group, 1 or 2, uses the battery with the highest internal resistance?
	Explain the answer by referring to the graph.	(2)
	                                                                                                                                     [10]
QUESTION 9

In the circuit represented below, the battery has an emf of 10 V and an unknown internal resistance, r. Voltmeter V1 is connected across the battery and voltmeter V2 is connected across the open switch. Ignore the resistance of the ammeter and connecting wires.
[image: C:\Users\Ansie Trollip\Documents\EKSAMENS\DEPARTEMENT\VRAESTELLE VIR DEPARTEMENT\LIMPOPO\media\image19.png]

				








9.1	Switch S is open. Will the readings on voltmeters V1 and V2 be the same?
	Provide a reason for your answer.	(2)

9.2	When the switch S is closed the reading on voltmeter V1 drops to 7,5 V.

9.2.1	What is the reading on voltmeter V2?		(1)
9.2.2	If the reading on the ammeter is 2,5 A, calculate the value of R. 	(7)
9.3.3	Calculate the internal resistance of the battery.		(3)

9.3  	Does the reading on the ammeter INCREASE, DECREASE orREMAIN THE SAME
	when the resistor R is removed?	(1)
		[14]
									




QUESTION 10
The diagram below represents and electrical machine and P is a split ring commutator.

[image: C:\Users\Ansie Trollip\Documents\EKSAMENS\DEPARTEMENT\VRAESTELLE VIR DEPARTEMENT\NOORD KAAP\media\image22.jpeg]

 (
P
)




10.1	Identify the type of electrical machine and write down the energy conversion that
	takes place in this electrical machine.	(2)

10.2	Explain the function of the component P.	(2)

10.3	The split ring commutator is replaced by slip rings.
[image: C:\Users\Ansie Trollip\Documents\EKSAMENS\DEPARTEMENT\VRAESTELLE VIR DEPARTEMENT\NOORD KAAP\media\image23.png]
[image: C:\Users\Ansie Trollip\Documents\EKSAMENS\DEPARTEMENT\VRAESTELLE VIR DEPARTEMENT\NOORD KAAP\media\image24.png]









Which ONE of the following voltage-time graphs (Graph A or Graph B) corresponds           with the above change?Explain the answer.	(3)
10.4	The light bulb shown in the circuit dissipates energy of 6 J per second. An identical      light bulb is connected in parallel to it. Calculate the rms current in the circuit under      the new conditions.  Assume the emf remains unchanged.	(6)
		[13]
				Grand Total:       [150]
[image: ]





[image: ]























[image: ]

image4.wmf
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Demo 

NW/JUNE/PHYSC/ EMIS/6*******


image5.jpeg




image6.png
x

time (s

{w) uoipsod




image7.png




image8.jpeg




image9.jpeg




image10.png




image11.wmf

oleObject1.bin

image12.png




image13.png




image14.png




image15.png




image16.png




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png




image23.png




image24.png




image25.png




image26.png




image27.png




image28.png




image29.png




image30.png




image31.jpeg




image32.png




image33.png




image34.png




image35.png




image36.png




image37.png
o
=

Group 2

Group 1

=4 © © <
=4

(A) Buipeal 1918W) oA

o~





image38.png
"""""

________

10





image39.png




image40.png
Graph A




image41.png




image42.emf

image43.emf

image44.emf

image1.png
Education and Sport Development

Department of Education and Sport Development
Departement van Onderuys en SportOnvkkaing
Lefapha la Thuto e Tihabololo ya etshameko

NORTH WEST PROVINCE





image2.wmf
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Demo 

NW/JUNE/PHYSC/ EMIS/6*******


image3.wmf
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Demo 

NW/JUNE/PHYSC/ EMIS/6*******


