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PHYSICAL SCIENCE/SG/P1

DOE/5/2/1/2/2

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 body which is initially at rest explodes into three fragments of approximately 

equal mass.  The momenta, p1 and p2, of two fragments, are represented below.

                                   p1               


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

Is …

A                               B                         C                                  D       
                  

                         

	
	(3)


	1.2

	Which one of the following force diagrams is the best representation of three 

forces in equilibrium?
	
	




A                                                                       B





             C     




                  D


   
                      

	
	
	(3)


	1.3
	Acceleration is the rate of change of …
	
	


	
	A

B

C

D
	speed.

displacement.

distance.

velocity.
	
	(3)


	1.4

	A body is moving horizontally at a constant speed.  Which one of the following 

quantities will also double if the speed is doubled?
	
	


	
	A

B

C

D
	acceleration

momentum

potential energy

kinetic energy
	
	(3)


	1.5
	Two bodies, P (mass m) and Q (mass 2m), are at rest on a horizontal 

frictionless surface.  They are each accelerated in a straight line by an identical force F . 


     P          

                  
















    Q                













	
	


	
	After time t, the velocity of Q is v.  What will be the velocity of P after time t?
	
	


	
	A

B

C

D
	v
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v

2 v

4 v
	
	(3)


	1.6
	A body falls freely from rest from a certain height.  If air resistance is negligible, its gravitational acceleration is …
	
	


	
	A

B

C

D
	inversely proportional to its mass.

proportional to its mass.

independent of its mass.

proportional to the square of its mass.
	
	(3)


	1.7
	Two masses, m1 and m2, a certain distance apart, exert a gravitational

force F on each other.  If the distance between them is doubled, the 

gravitational force will then be …
	
	


	
	A

B

C

D
	 EQ \F(1,4) F

 EQ \F(1,2) F

F

2 F
	
	(3)


	1.8
	A railway truck moving at constant velocity, collides with an identical truck which is stationary.  The collision is inelastic.  The trucks become coupled  and move in the original direction of the first truck.  During this collision, the momentum and kinetic energy of the system will be …
	
	


	
	Momentum
	Kinetic Energy

	A
	conserved
	conserved

	B
	not conserved
	conserved

	C
	not conserved
	not conserved

	D
	conserved
	not conserved


	
	
	(3)


	1.9
	Two bodies with different masses are dropped simultaneously from the same height.  Ignore air resistance.  Just before they reach the ground, they will have the same …
	
	


	
	A

B

C

D
	kinetic energy.

momentum.

velocity.

weight.
	
	(3)


	1.10
	A bus travels at an average speed of 14 m.s-1 from town A to town B.  The 

bus returns to town A at an average speed of 18 m.s-1.  The  magnitude  of 

the average velocity of the bus when it returns to town A, in m.s-1,  is …
	
	


	
	A

B

C

D
	0

2

16

32
	
	(3)


	1.11
	The diagram shows two oil drops, P and Q, of equal masses, between two oppositely charged parallel plates.  Droplet P moves downwards, while droplet Q moves upwards. 
	
	






+

+

+
  









_

_       

_        

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


	
	Charge on P
	Charge on Q

	A
	0
	-

	B
	+
	0

	C
	+
	+

	D
	-
	+


	
	
	(3)


	1.12
	An electron is placed at point A, halfway between charged particles P and Q.  

Which one of the following statements is TRUE?
	
	





     +12 C


           
       - 6C





 





P


A


Q

	
	The electron will …
	
	


	
	A   remain at rest.

B   be accelerated towards P.

C   be accelerated towards Q.

D   move towards P at a constant velocity.
	
	(3)


	1.13
	In an experiment to determine the energy transferred by a resistor in an 

electric circuit, ammeter and voltmeter readings are required.  The ammeter 

and voltmeter must be connected as follows:
	
	


	
	Ammeter
	Voltmeter

	A
	in series in the circuit
	in series in the circuit

	B
	in series in the circuit
	in parallel across the resistor

	C
	in parallel across the resistor
	in series in the circuit

	D
	in parallel across the resistor
	in parallel across the resistor


	
	
	(3)


	1.14
	The resistance of the cell and the conducting wires in the following circuit may be ignored.   
	
	



  

                                                                                                                                                                                                                                                                                                      

       A











   

	
	If switch S is closed, the reading on the ammeter will …
	
	


	
	A

B

C

D
	remain unchanged.

be doubled.

be halved.

become zero.
	
	(3)


	1.15
	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
	unequal
	towards each other

	D
	unequal
	away from each other


	
	
	
	(3)


	
	
	[45]


ANSWER QUESTIONS 2 TO 9 IN YOUR ANSWER BOOK.

INSTRUCTIONS

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

2.
Leave a line between subsections, 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 canoeist maintains a speed of 4 m.s-1 through the water, while paddling across a river, 200 m wide.  He leaves from point P from the south bank and paddles towards point Q directly opposite on the north bank.  Due to the current in the river, he drifts 

80 m downstream and lands at point R.
	
	










	2.1

2.2

2.3
	Why is displacement regarded as a vector quantity?

Determine the resultant displacement (magnitude and direction) of the canoeist on reaching point R.  

Use either a construction (scale of 1 cm represents 20 m) or a calculation

(a rough diagram must be included).

Calculate the time he takes to cross the river.
	
	(2)

(7)

(4)

[13]


	QUESTION   3
[START ON A NEW PAGE]

The following data were obtained during an experiment to investigate the motion of a car.  A paint spot was dropped from the moving car on the road every 6 seconds and the distances between them measured as shown below.
	
	



[image: image2.wmf]
A                  B      
                     C


    
           
    D

.     .       .         .           .
              .

          .
               

t(s)
0       6        12           18              24
 
         30
    

   36
 
              

s(m)   13,5     40,5        67,5             94,5    


 

	3.1

3.2
	Explain briefly how it can be deduced from the data that the car accelerated uniformly for the first 24 seconds.

Calculate:
	
	(2)




	
	3.2.1

3.2.2
	The magnitude of the average velocity during the first 12 seconds.

The magnitude of the acceleration for the first 24 seconds.  
	
	(4)

(5)


	3.3
	How can you deduce from information in the table that there is zero acceleration for the period t = 24 to t = 36 seconds?
	
	(2)

[13]


	QUESTION   4
[START ON A NEW PAGE]

A body, moving at a constant velocity of 4 m.s-1 across a smooth, horizontal surface (AB), reaches a rough section, BC, where it experiences friction.  After 5 m on the rough section, it is comes to rest at point C.
	
	









     A


           B

 5 m

     C

	4.1

4.2
	Calculate the magnitude and direction of the acceleration it experiences on the rough section (BC).

How long, in seconds, does it take the body to come to rest?
	
	(5)

(4)

[9]


	QUESTION   5
    [START ON A NEW PAGE]

A skydiver falls from an aircraft from a height of 1 000 m.  Initially his parachute is not open.
	
	


	5.1

5.2

5.3
	What is the magnitude of the initial acceleration of the skydiver the 

instant he leaves the aircraft?   

The moment the skydiver opens his parachute, he immediately experiences a resultant upwards force.  Draw a diagram to show the two forces acting on the skydiver at the instant the parachute opens.  Name these forces and indicate their directions. 

After some time, the skydiver falls at a maximum constant speed.
	
	(2)

(4)




	
	5.3.1

5.3.2

5.3.3


	What is the resultant acceleration of the skydiver at this moment?  

Explain the answer in question 5.3.1.

What is the name given to this maximum constant speed with which the skydiver is falling?  










	
	(2)

(2)

(2)

[12]


	QUESTION   6
[START ON A NEW PAGE]

A horizontal force of 48 N is exerted on a body initially at rest on a horizontal surface.   

A constant frictional force of 6 N opposes the motion of this body.

                                                                                                                     48N             


	
	


	6.1
	State Newton’s Second Law of Motion in words.
	
	(3)


	6.2
	Calculate the resultant acceleration (magnitude and direction) experienced by the body.
	
	(6)

[9]


	QUESTION   7
[START ON A NEW PAGE]

Two trolleys, X (mass 1,5 kg) and Y (mass 5,0 kg), are both moving to the right at 

3 m.s-1 and 2 m.s-1 respectively (FIGURE 1).  After a while, trolley X collides with trolley Y and rebounds at 1 m.s-1 (FIGURE 2).
	
	



BEFORE  COLLISION



AFTER  COLLISION






             X                             Y


    X


     Y


FIGURE  1




FIGURE  2

	Ignore all effects of friction.
	
	


	7.1

7.2

7.3

7.4

7.5
	State the Law of Conservation of Momentum in words.  




Show that the speed of trolley Y immediately after the collision 

is 3,2 m.s-1.  









Calculate the kinetic energy of trolley Y after the collision.

A force now is applied to trolley Y bringing it to rest.

Determine how much work is needed to stop trolley Y.

Calculate the magnitude of the force applied to trolley Y if it is brought 

to rest in 2 m.
	
	(3)

(5)

(4)

(2)

(4)

[18]


	QUESTION   8
[START ON A NEW PAGE]

Q is a positively charged body, carrying a charge of + 6,0 x 10-6 C.   A point charge, P, is placed 0,12 m away from Q.  

                                 + 6,0 x 10-6 C

                                          Q  (                                              .  P

                                            

                                                                   0,12 m              


	
	


	8.1

8.2

8.3
	Define electric field strength.

Show by calculation that the magnitude of the electric field strength caused 

by Q at a distance of 0,12 m away from Q is 3,75 x 106 N.C-1. 

Point charge P experiences a repelling force of 9,4 x 10-3 N.  

Determine:
	
	(3)

(3)




	
	8.3.1

8.3.2
	The nature of the electric charge on P.

The magnitude of the charge on P.
	
	(1)

(4)

[11]


	QUESTION   9                   [START ON A NEW PAGE]
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              0,5 A    A
   

    






     












     








              V


	In the circuit represented above, the battery has negligible internal resistance.  
	
	


	9.1

9.2

9.3

9.4

9.5
	State Ohm’s law in words.

Calculate the potential difference across the 18 ( resistor.

Calculate the power dissipated in the 18 ( resistor.

Calculate the reading on voltmeter V.

R is an ohmic resistor.
	
	(3)

(4)

(4)

(2)


	
	9.5.1

9.5.2
	Calculate the current in the 24 ( resistor.

Calculate the resistance of R.
	
	(3)

(4)

[20]


	
	                                                                                                              TOTAL :
	
	[150]
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80 m





direction of
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W





200 m





S





P





Direction of motion











184





184





4 m.s-1





6 kg








Ff = 6 N





1 m.s�-1





2 m.s-1





3 m.s-1





 1,5 kg





5,0 kg





5,0 kg





 1,5 kg





24 (
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