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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
	Which one of the following combinations contains one SCALAR and 

one VECTOR quantity?

A   momentum and force

B   displacement and acceleration

C   potential difference and electric field strength

D   resistance and electric current
	
	(3)


	1.2
	A track PQRS, shown below, consists of a curved section PQ and a horizontal section QRS.  A body is released at P, slides along the track, and eventually moves past point S.  While moving along PR it experiences friction, while RS is frictionless.  Along which section of the track will the body move at a constant velocity?


          

P





A   PQ

B   QR

C   QS

D   RS
	
	(3)


	1.3
	The following diagram represents the motion of two cars M and N:



Both cars accelerate from rest.  M accelerates at x m.s-2 and moves a distance s in time t.  N accelerates at 2x m.s-2.  After time t, the distance moved by N, compared to that of M, will be …

A   s

B   2 s

C   4 s

D   8 s


	
	(3)


	1.4
	A ball is dropped from a building.  Ignore air resistance.  What will happen to 

its velocity and acceleration as it falls?

velocity

acceleration

A

decrease

increase

B

increase

increase

C

decrease

remain constant

D

increase

remain constant


	
	(3)


	1.5
	A car travels along a straight road.  Due to an oil leak, which spills 

oil at a regular rate,  the following  pattern of oil drops is formed on the road:

                                direction of motion of car



During which sections did the car go faster?

A   BC and EF

B   AB and EF

C   CD and GH

D   AB and GH
	
	(3)


	1.6
	Thabo stands in a train carriage  which is moving eastwards.  The train 

suddenly brakes.   Thabo continues to move eastwards due to the effect of …

A   his inertia.

B   the inertia of the train.

C   the braking force on him.

D   a resultant force acting on him.
	
	(3)




	1.7
	The diagram below shows a block of wood being pulled by force F over a 

rough, horizontal surface.  It moves at a constant velocity.










F




         Rough surface




The magnitude of the frictional force acting on the block must be …

A   greater than F.

B   equal to F.

C   less than F, but not zero.

D   zero.
	
	(3)


	1.8
	A constant resultant force is applied to a body moving along a frictionless surface.  Which one of the following physical quantities will NOT change while the force acts on the body?

A   velocity

B   momentum

C   kinetic energy

D   acceleration
	
	(3)


	1.9
	A girl runs up a flight of stairs.  The work done by the girl against the 

gravitational force DOES NOT depend on …

A   her weight.

B   the height of the stairs.

C   her speed.

D   the gravitational acceleration.
	
	(3)


	1.10
	Which one of the following statements regarding the electric field around a 

positive point charge is TRUE?

A   The field lines can cross one another.

B   The electric field everywhere around the charge is uniform.

C   The direction of the field is directed towards the charge.

D   The density of the field lines is an indication of the field strength.
	
	(3)


	1.11
	When 1 J of work is performed to move a charge of 1 C from point X to point 

Y in an electric field … 

A   the potential difference between X and Y is 1 V.

B   the current between X and Y is 1 A.

C   the resistance between X and Y is 1 .

D   the magnitude of the force exerted on the charge is 1 N.
	
	(3)


	1.12
	A negatively charged rod RS is brought nearer to two neutral conducting spheres P and Q, which are touching each other and mounted on insulated stands (Figure 1).  P and Q are separated and after that rod RS is removed (Figure 2).   What will the charges on P and Q now be?


        _

        _

 RS  _                                                                            

        _


                Figure 1                                                    Figure 2

Charge on P

Charge on Q

A

negative

positive

B

positive

negative

C

neutral

neutral

D

positive

neutral


	
	(3)


	1.13
	Two identical lamps are connected in two circuits as shown below:

                                                               






                  Circuit 1                                               Circuit 2

Compared to the brightness of the lamp in circuit 1, the lamp in circuit 2 will …

A  burn brighter.

B  burn dimmer.

C  burn with the same brightness.

D  not burn at all.
	
	(3)


	1.14
	There are currents in parallel conductors X and Y as shown in the sketch 

below:


                                   1 A                           3 A


                                          X                   Y

Conductor X experiences a force F.  The magnitude and direction of the force 

which conductor Y will experience is …

Magnitude

Direction

A

F

repulsive

B

F

attractive

C

3 F
attractive

D

3 F
repulsive


	
	(3)


	1.15
	Three identical resistors are connected in a section of an electric circuit as shown below.    

How will the potential difference across the respective resistors compare?

A   VX  =  VY   (  VZ

B   VX  =  VY   =  VZ
C   VX  =  2 VZ   

D   VX  =  
[image: image21.png]


 VZ   
	
	(3)

[45]


ANSWER QUESTIONS 2 TO 10 IN THE ANSWER BOOK.

INSTRUCTIONS

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

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

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

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

	QUESTION 2          [START ON A NEW PAGE]

A body, mass 60 kg, is suspended by a light, inelastic rope, which is attached to a horizontal beam (Figure 1).    A second string is attached at point P on the first rope, and pulled with a horizontal force F until the first rope forms an angle of 55o with the vertical.  The body is then held in this position (Figure 2).






                                         

                                                                

                                           Figure  1                                        Figure  2


	
	


	2.1

2.2

2.3

2.4
	How many forces act at point P in Figure 2?                                                                               

What is the magnitude of the resultant of the forces acting at point P in 

Figure 2?

What is the magnitude of the force with which the earth attracts the body?     

Determine either by means of a construction of a triangle of forces 

(1 cm represents 50 N) or by calculation (a rough diagram must also be included), the magnitude of force F.                                                                                        

  
	
	 (1)

 (2)

 (2)

 (7)

[12]


	QUESTION 3               [START ON A NEW PAGE]

A boy stands at the edge of a well.  He drops a stone which reaches the water 4 s after it has been dropped.  Ignore air resistance.
	
	


	3.1
	Calculate:
	
	


	
	3.1.1

3.1.2
	the distance the stone falls to reach the water.

the speed at which the stone hits the water.
	
	(5)

(4)


	3.2
	The boy hears the splashing sound of the stone hitting the water.  Sound travels at 330 m.s-1.  Calculate the time elapsed between the moment the stone strikes the water and the boy hearing the sound.  
	
	(4)

[13]


	QUESTION 4             [START ON A NEW PAGE]

A car is driven at 25 m.s-1 in a municipal area.  When the driver sees a traffic officer at a speed trap, he realises he is travelling too fast.  He immediately applies the brakes of the car while still 100 m away from the speed trap.
	
	


[image: image2.wmf]







100 m

	4.1

4.2
	Calculate the magnitude of the minimum acceleration which the car must have to avoid exceeding the speed limit, if the municipal speed limit is 

16,6 m.s-1. 

Calculate the time from the instant the driver applied the brakes until he reaches the speed trap.  Assume that the car's velocity, when reaching the trap, is 16,6 m.s-1.
	
	(5)

(5)

[10]


	QUESTION 5             [START ON A NEW PAGE]

Two objects,  A and B, are joined by a light inextensible string, T2. Object A has a 

mass of 0,2 kg and object B a mass of 0,6 kg.  When an upward force F is applied 

to string T1, which is connected to object A, the two objects move upwards at a constant speed. 
	
	








F













	5.1

5.2

5.3

5.4
	State Newton’s Second Law of Motion in words.   






What is the magnitude of the resultant force experienced by the two objects?

Determine the magnitude of force F.  





While force F is being applied, string T2 breaks. How will this affect each of the following quantities, if air resistance is ignored?  Answer only INCREASES, DECREASES or REMAINS THE SAME.
	
	(3)

(1)

(4)


	
	5.4.1

5.4.2

5.4.3
	The magnitude of the acceleration of A  


The gravitational potential energy of A   




The mechanical energy of B  

	
	(2)

(2)

(2)

[14]


	QUESTION 6                  [START ON A NEW PAGE]

A toy locomotive of mass 5 kg is accelerated horizontally at 3 m.s-2. 


	
	






 







5 kg


a = 3 m.s-2 

	6.1

6.2
	Define  acceleration.  









Toys with a total mass of 1 kg, are now loaded onto the locomotive. Calculate the magnitude of the new acceleration of the locomotive, if the same force is applied.


	
	(2)

(6)

[8]


	QUESTION 7                 [START ON A NEW PAGE]

A bricklayer stands on a scaffold 8 m above the ground.  An assistant throws a brick, mass 2 kg, which the bricklayer catches at  point P, 1,5 m above the scaffold.



The brick slips out of his hand and falls to point Q on top of the scaffold.

Calculate:
	
	


	7.1

7.2

7.3
	the gravitational potential energy of the brick at  P relative to the ground.

the velocity with which the brick strikes the scaffold.

the kinetic energy of the brick just before it strikes the scaffold at point Q.


	
	(4)

(4)

(4)

[12]


	QUESTION 8                  [START ON A NEW PAGE]

A boy is standing in a small stationary boat.  He throws his schoolbag, mass 2 kg, horizontally towards the jetty with a velocity of 5 m.s-1.  The combined mass of the boy and the boat is 50 kg.
	
	







	8.1

8.2
	Calculate the magnitude of the horizontal momentum of the bag immediately after the boy has thrown it.

Calculate the velocity (magnitude and direction) of the boat-and-boy immediately after the bag is thrown.


	
	(3)

(6)

[9]


	QUESTION 9                   [START ON A NEW PAGE]

Two objects, A and B, carrying charges of  + 6 x 10-9 C and  – 7 x 10-9 C respectively, are placed 0,15 m apart.
	
	





 + 6 x 10-9 C


– 7 x 10-9 C







  0,15 m




      A



      B

	9.1

9.2

9.3

9.4


	Sketch the resultant electric field pattern due to A and B. 





State Coulomb’s law in words.  








Calculate the magnitude of the force the two charges exert on each other.  




Are these forces attractive or repulsive?  









	
	(3)

(4)

(5)

(1)

[13]


	QUESTION 10                     [START ON A NEW PAGE]

In the circuit represented below, the battery has an emf of 12 V and negligible internal resistance.  The resistances of the resistors are as indicated below. 


	
	










Calculate:

	10.1

10.2

10.3

10.4
	the resistance of the parallel combination.
                              

the reading on the ammeter.


the current in the 2 ( resistor.

the power dissipated in the 6 ( resistor.
	
	(3)

(3)

(4)

(4)


	
	
	
	[14]


	
	                                                                                                               TOTAL:     
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	Charge on electron

Lading van elektron
	e(
	(1,6 ( 10(19 C

	MATHEMATICAL AIDS / WISKUNDIGE HULPMIDDELS



[image: image3.wmf]c

sinC

b

sinB

a

sinA

=

=


c2  =  a2  +  b2  -  2ab cosC


TABLE 2 : FORMULAE

TABEL 2 :  FORMULES

MOTION/BEWEGING

	
[image: image4.wmf] at

  u 

v  

+

=


	s  =  ut  + 
[image: image5.wmf]2

2

1

at



	
[image: image6.wmf]as

 

 

  u

  

v

2

2

2

+

=


	s  =  
[image: image7.wmf]t

v

u

÷

ø

ö

ç

è

æ

+

2




FORCE/KRAG
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	p  =   mv
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CURRENT ELECTRICITY / STROOMELEKTRISITEIT
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