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NATIONAL SENIOR CERTIFICATE EXAMINATION - 2002


GENERAL INSTRUCTIONS
1. Write your examination number (and centre number if applicable) in the appropriate 


spaces on the answer book.

2. Answer ALL the questions.

3. Non-programmable calculators may be used.

4. Appropriate mathematical instruments may be used.

5. A data sheet is attached for your use.

6.   NOTE!  The following circuit diagram symbols are used in this paper.
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Resistor :


instead of 
 /\/\/\/\/





Bulb :



instead of
  /\/\/\/\/

7.   Marks may be forfeited if instructions are not followed.
QUESTION 1
INSTRUCTIONS

1. Answer this question on the specially printed ANSWER SHEET.  [Note: The answer sheet may be either a separate sheet provided as part of your question paper, or printed as part of the answer book.
Write your examination number (and centre number if applicable) in the appropriate spaces if a separate answer sheet is used.
2. Four possible answers, indicated by A, B, C and D, are supplied with each question.  Each question has only one correct answer.  Choose only that answer, which in your opinion, is the correct or best one and mark the appropriate block on the ANSWER SHEET with a cross (X).

3. Do not make any other marks on the answer sheet.  Any calculations or writing that may be necessary when answering this question should be done in the answer book and must be deleted clearly by means of a diagonal line drawn across the page.

4. If more than one block is marked, no marks will be awarded for that answer.

PLACE THE COMPLETED ANSWER SHEET INSIDE THE FRONT COVER OF YOUR ANSWER BOOK, IF A SEPARATE ANSWER SHEET HAS BEEN USED.
EXAMPLE
QUESTION:
The symbol for the SI unit of time is ...



A
t



B
h



C
s



D
m

	A
	B
	
C
	D


ANSWER:

[Note: This layout may vary, depending on the type of answer sheet used by the province.]

	QUESTION   1
	
	


	1.1
	A learner is sitting on a chair.  According to Newton's Third law of Motion, the reaction force to the learner’s weight is …
	
	


	
	A

B

C

D
	the force of the learner on the chair.

the force of the chair on the learner.

the force of the earth on the learner.

the force of the learner on the earth.
	
	(4)


	1.2
	A body which is initially at rest, explodes into three fragments of approximately equal mass.  The momenta, p1 and p2, of two of the fragments are represented below.

                                   p1               


                                  p2
The vector which best represents the momentum of the third fragment, p3  is…

A                               B                         C                                  D      
                  

                         

	
	(4)


	1.3
	The displacement–time graph below illustrates the motion of an object over a time interval of 60 s.  



s (m)

            
10
20

40
       

                 -30


	
	


            The magnitude of the average velocity over the 60 s interval, is …
	
	A

B

C

D
	0 m.s-1

0,5 m.s-1
30 m.s-1
300 m.s-1
	
	(4)


	1.4
	Two spring scales, each of mass 1 kg,  which are calibrated in newton,  are suspended vertically, together with two objects of masses 5 kg and 3 kg, as shown in the diagram.  
	
	






                                                                           S1







                                                                                   S2  


	
	What will be the readings on the scales S1 and S2?

S1

S2
A

60

40

B

90

40

C

90

30

D

50

30


	
	(4)


	1.5


	A body is moved across a frictionless horizontal plane by a constant horizontal force.  Which one of the following physical quantities will NOT increase during the displacement?
	
	


	
	A

B

C

D
	Momentum

Velocity

Acceleration

Kinetic energy
	
	(4)


	1.6
	Two bodies, P (mass m) and Q (mass 2m) are at rest.  They are accelerated  

in a straight line by identical forces F, across the same horizontal, frictionless 

surface.

                            

     P             
                  















     Q   














	
	


	
	After moving a distance s, the velocity of Q is v.  What will be the velocity of P after it has moved the same distance s?
	
	


	
	A

B

C

D
	v
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	(4)


	1.7
	Which one of the following graphs best illustrates the relationship between the gravitational force FG and the distance d between the centres of two particles?
	
	



    FG 


       FG 

     FG


      FG



                               d

          d

       d


       d


A


B


C


D

	
	
	(4)


	1.8
	A body falls freely from rest from a certain height.  If air resistance is negligible, the body's gravitational acceleration is …
	
	


	
	A

B

C

D
	inversely proportional to its mass.

proportional to its mass.

proportional to the square of its mass.

independent of its mass.
	
	(4)


	1.9
	A body, mass m, falls freely from rest from a height h.  It reaches a velocity of v after falling a distance of x.  If air resistance is negligible, its total mechanical energy at this stage is …
	
	


	
	A

B

C

D
	mg(h-x)

½mv2
mgh  +  ½mv2          

mgh
	
	(4)


	1.10
	A body is accelerated constantly from rest.  For which one of the following graphs will the velocity reached by the body in a time t, be given by the area underneath the graph?
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A






B










C






D

	
	
	
	(4)


	1.11
	A railway truck moving at constant velocity collides with an identical truck, which is stationary.  The trucks become coupled and carry on moving in the original direction.  Which one of the following combinations will be TRUE for the collision?
	
	


	momentum

kinetic energy

A

conserved

conserved

B

not conserved

conserved

C

not conserved

not conserved

D

conserved

not conserved

 


	
	(4)


	1.12
	The diagram shows three oil drops P, Q and R, of equal mass, between two oppositely charged parallel plates.  Droplet P remains stationary, Q moves upwards, while droplet R moves downwards.
	
	






	
	The possible polarities of the charges on drops P, Q and R are …


	
	


	
	Charge on P
	Charge on Q
	Charge on R

	A
	-
	-
	+

	B
	0
	+
	+

	C
	-
	+
	0

	D
	-
	+
	-


	
	
	(4)


	1.13
	Two parallel metal conductors, carrying electric currents of 5 A and 2 A in opposite directions, are shown in the sketch. 
	
	


                                                                   5 A     



                                                                   2 A 

	
	How do the magnitudes and directions of the forces which the conductors experience, compare?
	
	


	
	Magnitudes

Directions

A

equal

towards each other

B

equal

away from each other

C

not equal

towards each other

D

not equal

away from each other


	
	(4)


	1.14
	Two identical resistors are connected in parallel as shown below.  The resistance of the cell and the conducting wires can be ignored.   
	
	



  









  

                                                                                                 


	When switch S is closed, the reading on ammeter A will …
	
	



	
	A

B

C

D
	remain unchanged.

be doubled.

be halved.

become zero.
	
	(4)


	1.15
	Three identical lamps are connected in parallel in a circuit, as shown.  The cell has negligible internal resistance.    
	
	










	
	If one of the lamps is removed while in use …
	
	


	
	A

B

C

D
	the rate at which the source supplies energy to the circuit will remain unchanged.

the current provided by the source will decrease.

the potential difference across each lamp will increase.

the power of each of the remaining lamps will decrease.
	
	(4)


	
	
	[60]


ANSWER QUESTIONS 2 TO 9 IN THE ANSWER BOOK.

INSTRUCTIONS

1.
Start each question on a NEW PAGE in the ANSWER BOOK.

2.
Leave a line between subsections, for example 2.1 and 2.2.

3.
Show ALL the formulae as well as the calculations, including substitutions.

4.
Number the answers exactly as the questions are numbered.

	QUESTION   2

[START ON A NEW PAGE]

A signboard, mass 300 kg, is suspended vertically from a cable which passes over  

end P of a strut AP (a solid metal rod).  The other end of the cable is fastened to point 

Q on the wall.  The angles that the cable and the strut make with the wall are 70° and 

45° respectively as shown below.
	
	











      



    




     




	2.1

2.2

2.3
	Draw a labelled triangle of forces indicating the three forces acting at point P.  Indicate the size of at least two of the angles.

Determine the magnitude of the force exerted by the strut on point P, either by calculation or by means of an accurate scale diagram where 1 cm represents 300 N.

The strut AP is now rotated upwards so that the 45° angle decreases and section QP of the cable becomes shorter.  Will the tension in the cable QP INCREASE, DECREASE or REMAIN THE SAME?


	
	(4)

(6)

(2)

[12]


	QUESTION   3
[START ON A NEW PAGE]

The following data were obtained during an experiment to investigate the motion of a car.  The car initially accelerated uniformly from rest.  A paint spot was dropped from the moving car on the road every 6 seconds, after which the total distance moved by the car from rest was measured and recorded. 
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	3.1
	Calculate the magnitude of the acceleration for the first 12 seconds.
	
	(8)


	3.2

3.3

3.4
	Describe the motion of  the car for the interval EG.



Calculate the velocity of the car at t = 36 s.

Draw a rough velocity-time graph for the car's motion from t = 0 s up to

 t = 36 s.  No numerical values are required.

	
	(2)

(4)

(3)

[17]


	QUESTION 4                     [START ON A NEW PAGE]
A man holding a parcel is standing on a bridge 40 m above the level at which a boat, approaching the bridge, will pass.  The boat is travelling at a constant velocity of 

20 m.s-1.  The man must drop the parcel such that the pilot of the boat catches the parcel as he passes underneath the bridge.                   




80 m
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	4.1

4.2


	If the parcel was dropped from rest from the edge of the bridge, show that the 

time for the parcel to fall 40 m, would be 2,83 seconds.






The boat is 80 m from the bridge.  What magnitude of acceleration should 

the boat produce to enable the pilot to catch the parcel if it was dropped from 

rest?
	
	(4)

(5)


	The man, however, needs to get rid of the parcel while the boat is still 80 m from the foot of the bridge and still travelling at a constant velocity.  He therefore projects it vertically upwards at 10 m.s-1 so that the parcel is in the air for a longer period of time.


	
	


	                                                             P

                                                    




80 m
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	4.3

4.4
	What is the magnitude of the acceleration of the parcel at its maximum height (point P)?


Predict, by doing appropriate calculations, whether or not the pilot will be able to catch the package while passing underneath the bridge if he is 80 m away from the edge of the bridge at the time of projection.
	
	(1)

(9)

[19]


	QUESTION   5

[START ON A NEW PAGE]

A toy train engine P, of mass 3 kg, is connected by a string to a wagon Q of mass 

2 kg.  Thuli fastens a cable to P and pulls it with a force of 12 N at an angle of 60( with the horizontal, as shown below.    
	
	


                                                                                             12 N

                                                                                      cable

                                                     




         


	The train moves over a wooden floor.  A frictional force of 2 N acts between the engine P and the floor while wagon Q experiences a frictional force of 1 N.
	
	


	5.1

5.2

5.3

5.4

5.5
	Calculate the magnitude of the horizontal component of the applied force.


State Newton’s second law of motion in words.


Draw two separate force diagrams with labels, showing the horizontal forces acting on P and Q.

Calculate the magnitude of the acceleration of the train. 

Calculate the magnitude of the tension T in the string connecting P and Q.

	
	(3)

(3)

(4)

(7)

(2)

[19]


	QUESTION   6

[START ON A NEW PAGE]

The track consists of a curved section AB and a horizontal section BC. The track is frictionless.  Body Q, mass 0,9 kg, is stationary on section BC.  A second body P, mass 0,6 kg, is placed at point A, which is 3,2 m vertically above the horizontal section.  It is released and slides down section AB.
	
	



           A






	6.1
	Show that P moves at a velocity of 8 m.s-1 when it reaches body Q.





	
	(3)




	P collides with Q. Q then moves towards C at a velocity of 4,4 m.s-1.  
	
	


	6.2

6.3
	Calculate the velocity of P immediately after the collision.

Calculate the average force that Q exerts on P if the two bodies remain in contact for 0,8 seconds.
	
	(7)

(5)

[15]


	QUESTION   7               [START ON A NEW PAGE]

An iron ball, mass 0,6 kg, suspended from an inelastic rope, is released from 

point A, which is 3,45 m above its lowest position (point C).  It strikes a glass plate, GP, which is placed 1 m vertically above the level of point C.  It breaks the glass plate and continues to swing, passing point C at a velocity of 6,51 m.s-1. Ignore the thickness of the glass and the effect of air friction when answering the following questions:
	
	












m = 0,6 kg













6,51 m.s-1
	7.1

7.2

7.3
	What is gravitational potential energy?  









Calculate the decrease in gravitational potential energy of the iron ball between point A and point B.   (Point B is the point at which the iron ball makes contact with the glass plate.) 







 


Calculate the work done by the iron ball in breaking the glass plate. 

	
	(2)

(5)

(7)

[14]


	QUESTION   8

[START ON A NEW PAGE] 

A tiny ball of mass 0,6 g is stationary and suspended by a silk thread between two oppositely charged parallel plates.  The electric field strength between the plates is 

420 N.C-1. The ball carries a positive charge Q of unknown magnitude.
	
	




   +

+

+

+


    






          silk thread






          m = 0,6 g






Q




_

_

_

_

	8.1

8.2

8.3

8.4

8.5


	Define electric field strength. 






Draw a labelled diagram showing all the forces acting on the ball.  


What is the magnitude of the resultant force which the ball experiences in the 

electric field?  










The tension in the silk thread is 8,1 x 10-3 N.  Show that the magnitude of the charge on the ball is 5 x 10-6 C. 





The silk thread now breaks, but the ball is required to remain stationary between the plates. 








	
	(3)

(4)

(2)

(6)




	
	8.5.1

8.5.2
	In which direction must the electric field act in order to still keep the ball stationary?

If the distance between the plates is 15 mm, calculate the potential difference which must now be applied across the plates in order to still keep the ball stationary.
	
	(1)

(7)

[23]


	QUESTION   9

[START ON A NEW PAGE]

In the circuit represented below, the lamp L has a resistance of 43 (, and the internal resistance of the battery is 5 (.   The reading on the voltmeter decreases by 4,5 V when switch S is closed.  
	
	















	9.1
	What causes this decrease in the voltmeter reading?
	
	(2)


	9.2
	Calculate:
	
	


	
	9.2.1

9.2.2

9.2.3
	the current in the battery when switch S is closed.   



the emf of the battery.                                                                   

                          

the reading on the ammeter when switch S is closed.                  

	
	(4)

(7)

(5)


	9.3
	Will the power dissipated by the lamp INCREASE,  DECREASE or REMAIN 

CONSTANT should resistor R2 burn out while the switch is closed?   

Give a reason for the answer.                                               


 



	
	(3)

[21]
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