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SENIOR CERTIFICATE EXAMINATION - 2005

	PHYSICAL SCIENCE P1

PHYSICS

HIGHER GRADE

OCTOBER/NOVEMBER 2005




Marks: 200

2 Hours
This question paper consists of 17 pages, 2 data sheets and

1 multiple-choice answer sheet.

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


   
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 either be 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 SI unit of time is ...



A
t.



B
h.

                      C        s.



D
m.

	A
	B
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C
	D



ANSWER:

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

QUESTION  1  

1.1
Two forces, 10 N and 15 N, act at an angle at the same point.  

[image: image45.png]




Which one of the following CANNOT be the resultant of these two forces?

A
2 N

B
5 N

C
8 N

D
20 N.










(4)

1.2 A body, mass m, is held at rest by a light inelastic cord PQR which passes over 

a smooth peg (with negligible friction).  Section PQ of the cord forms an 

angle θ with the vertical section of the cord.
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The magnitude of the force F, which keeps the system in equilibrium, is …



A
mg sin θ.



B
mg cos θ.



C
zero.



D
mg. 










(4)

1.3
A ball is thrown vertically upwards from a point and is then caught at the 

same height when it returns.  Which one of the following velocity-time graphs is 

the best representation of this situation?
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B


C


D













(4)

1.4
The equation of motion 
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can be represented by the following

 velocity-time graph.
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The quantity 
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 in the equation is …


A
area P + area Q.


B
area P.


C
area Q.


D
area Q – area P.








(4)
1.5
A box, mass, M, rests on the floor of a lift which is accelerating upwards.  

The lift's acceleration is a and the acceleration due to gravity is g.  

The resultant force on the box is equal to …

A
Ma.        



B
- Mg.        



C
Ma + (- Mg).         


D
Ma – (- Mg).









(4)

1.6
Azeez sets out on a journey to the moon in a spacecraft.  The gravitational 

force of attraction of the earth on him, while he is on the surface of the earth, is F.  What would be the gravitational force of the earth on Azeez if he is at a height 

equal to the diameter of the earth above the surface of the earth?

A
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F  

B
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C
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(4)

1.7
Three separate, identical balls are in contact with each other in a straight line and 

[image: image49.png]


are at rest on a smooth, horizontal surface.  Each of these balls has a mass m.  Another ball of the same size, but of mass 2m, moving at a velocity v, collides elastically, and in the same straight line with the three stationary balls.

Which one of the following diagrams represents the situation immediately after     the collision?



A









B


C


D

(4)

1.8
The physical quantity energy, expressed in base units, is …


A
kg.m2.s-3.


B
kg.m2.s-2.


C
kg.m.s-1.


D
kg.m.s-2.









(4)

1.9
A log of wood is attached to a cart by means of a light, inelastic rope.  A horse 


pulls the cart along a rough, horizontal road with an applied force F.  The total system accelerates initially with an acceleration of magnitude a (Figure 1).  The forces acting on the cart, during the acceleration, are indicated in Figure 2.


[image: image7.wmf]

Which one of the following combinations would be the most appropriate 


labels for F1 and F2?
	
	F1
	F2

	A
	Force of log on cart
	Reaction force of earth on cart

	B
	Force of log on cart
	Force of road on cart

	C
	Force of rope on cart
	Reaction force of earth on cart

	D
	Force of rope on cart
	Force of road on cart

















(4)

1.10
A constant potential difference is maintained across two parallel, metal plates.

The distance between the plates, d, can be varied.  An electron in the space     between the plates experiences an electrostatic force F.  Which one of the       following gives the relationship between F and d?



A
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(4)

1.11
The centres of two identical metallic spheres, each carrying a charge Q, are a 

distance r apart.  Which one of the following pairs of changes (that are made simultaneously) will double the electrical force that one charged sphere exerts on the other?

	
	Distance between centres of spheres
	Magnitude of charges

	A
	decrease distance to 
[image: image12.wmf]2

r


	double the charges on both spheres

	B
	decrease distance to 
[image: image13.wmf]2

r


	reduce the charge on one sphere to 
[image: image14.wmf]2

Q



	C
	decrease distance to 
[image: image15.wmf]2

r


	reduce the charges on both spheres to 
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Q



	D
	decrease distance to 
[image: image17.wmf]2

r


	double the charges on both spheres















(4)

1.12
A resistor is connected to a variable potential difference.  Which one of the 


following graphs is the best representation of the relationship between the 


power, P, dissipated in the resistor as the potential difference, V, is varied?  


Assume that the resistance of the resistor remains constant.



A





B


C





D

(4)

1.13
Two heaters are connected to an extend-a-plug adapter and operate correctly.  

When a third heater is connected to the same plug, a circuit breaker cuts off 

the electricity supply to the plug.  Which one of the following statements 

best explains this situation?

A
The potential difference across the circuit becomes too large.

B
The effective resistance increases and therefore the rate at which energy 

is transferred, is too large.

C
The effective resistance decreases and therefore the current becomes 

too large.

D
The potential difference cannot change and because there is not enough current, the energy supply is then cut off.




(4)

1.14
In the section of a circuit represented below, a potential difference is applied across XY. The current I1 at X divides into I2 and I3. 





Which one of the following equations is true for current I2?

A
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(4)

1.15 In the circuit represented below (circuit 1), the internal resistance of the cell is negligible.  Bulb A glows brighter than bulb B.


The bulbs are disconnected and then re-connected in series to the same cell 

as represented by the circuit below (circuit 2).


Which one of the following combinations correctly represents the comparison of 

the resistance of each bulb and the power dissipated in each bulb in circuit 2?

	
	Resistance
	Power

	A
	RA < RB
	PA < PB

	B
	RA < RB
	PA > PB

	C
	RA > RB
	PA < PB

	D
	RA > RB
	PA > PB


(4)

[15 x 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 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 rhino, somewhere in the Kruger National Park, is stationary at point R.  A game warden, travelling at a velocity of 10 m.s-1 due west on an open truck, fires a medicine dart, horizontally from point Q at a speed of 40 m.s-1.  The game warden aims northwards, directly at the rhino.  The effect of any wind or air friction is negligible as a result of the distances and the speeds.


2.1
The dart is fired directly towards the rhino.  Draw a rough, labelled vector 

diagram, which shows how the resultant velocity of the dart (relative to the 

ground) can be determined.







(3) 

2.2
Calculate the magnitude and the direction of the resultant velocity of the dart 

relative to the ground.








(4)

2.3
Determine, either by accurate construction (1 cm represents 5 m.s-1) or by calculation (include a rough, labelled diagram), the direction in which the dart 

should be fired at a speed of 40 m.s-1 from the truck, so that it will hit the rhino 

at point R. 










(6)










  [13]

QUESTION 3

[START ON A NEW PAGE]

A crane in the East London harbour lifts a crate, mass 300 kg, from the deck of a ship.

It then moves the crate horizontally above the surface of the water and stops.  The crate 

is now lifted vertically upwards at a constant speed.  When the crate is 30 m above the surface of the water, while it is still moving upwards, the cable holding the crate snaps.  The velocity-time graph below represents the motion of the crate from the moment the cable snaps until it hits the water.  Downward motion is taken as positive and the effects 

of air resistance can be ignored.


3.1  
What does the gradient of this velocity-time graph represent?  State also, without  

      
doing any calculations, the magnitude of the gradient.




(3)

3.2 Determine the constant speed, u, with which the crate was being lifted before 

the cable snapped.









(4)

3.3 
Determine by using the graph, but not any equations of motion, the maximum 

height which the crate reaches above the position where the cable snapped.
(4)

3.4 
Show, without using the time of fall, that the magnitude of the velocity, v, with 

which the crate strikes the water, after the cable has snapped, is 24,58 m.s-1.
(3)

The crate, height 2 m, which is completely sealed so that no water can seep in,  

penetrates (sinks into) the water to a maximum depth of 1,5 m before rising again and coming to a stop. 


3.5  
Draw a labelled force diagram of the vertical forces acting on the crate when 

it is at its lowest point (maximum depth).
 The length of the respective vectors  should indicate their relative magnitudes.





(3)

3.6
Determine the average acceleration of the crate from the moment it strikes the 

water until it reaches its maximum depth.





(5)

3.7 
Calculate the magnitude of the average force that the water exerts on the crate 

to bring it to a stop. 









(5)

[27]

QUESTION 4

[START ON A NEW PAGE]

A truck is moving forward at a constant speed of 20 m.s-1 on a horizontal road.  At point X 

the driver sees a stationary car 120 m ahead.  At point Y, after travelling at constant speed for time (t, the driver applies the brakes and the magnitude of the acceleration of the truck is then 2,5 m.s-2.


[image: image22.wmf]





 [image: image23.wmf]
4.1
Calculate how far the truck travels, after the brakes have been applied at 

point Y, until it stops.  








(5)

4.2
When the truck actually stops, it is 2 m from the car.  Determine the time (t.
(5)

[10]

QUESTION 5

[START ON A NEW PAGE]

Learners at a school were required to achieve the following outcome: Learners should be able to use graphical methods to determine how the acceleration of an object, to which a constant force is applied, varies with changing mass.

In order to do this, Keshev conducted the following experiment.  He first accelerated one, then two and lastly, three identical trolleys, mass 1 kg each, down a friction-compensated track, as shown.  Keshev used a metre ruler and an elastic cord, stretched to the same length and at the same angle for each of the three situations, in order to maintain a constant force.


His results and the graph he drew, were as follows:

	Mass of trolleys (kg)
	Acceleration

(m.s-2)

	1
	0,96

	2
	0,49

	3
	0,31

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


In order to obtain a relationship between acceleration and mass it is necessary to plot a graph which produces a straight line tendency.

5.1  
Draw and label a new system of axes which should produce a straight line graph.  

Do the necessary calculations, plot the points and sketch the graph.


(5)

5.2  
State the relationship between the acceleration, a, and the mass, m.

(2)

5.3 
Determine the gradient of the graph sketched in Question 5.1 above.

(3)

5.4  
What physical quantity does the gradient, calculated in Question 5.3, represent?
(2)

5.5  
State, in words, Newton’s Second Law of Motion.




(3)

[15]

QUESTION 6

[START ON A NEW PAGE]

Learners at a school are given a task to determine the resistance offered by a liquid when a ball moves through it.

Antara and Esha design a pendulum, consisting of an iron ball, mass 1,5 kg, attached 

to a light, inelastic string, and they allow this pendulum ball to swing through the liquid as

shown. 

The ball is released from point A, 60 cm above its lowest point of swing, C.  It enters 

the liquid at point B, 20 cm above its lowest point.  The two learners observe that 

the ball passes point C and comes to a stop at D, a point below the surface of 

the liquid before swinging back.


Ignore the effects of air resistance as well as the insignificant rise in the level of the liquid.  The string remains straight throughout the motion.

6.1 
State, in words, the principle of conservation of mechanical energy.

(3)

6.2  
Determine the kinetic energy of the ball when it enters the liquid at point B.  
(5)

6.3
The ball moves up to point D during its first swing as indicated in the diagram.  

Calculate the work done by the liquid on the ball, from point B to point D.

(6)

[14]

QUESTION 7

[START ON A NEW PAGE]

Hendrik is an amateur rocket builder.  He launches a two-stage rocket as shown below.  Section A (stage 1) contains the rocket engine and fuel.  Section B (stage 2) has a mass 

of 2 kg.  


7.1
Hendrik says that Newton's Third Law of Motion is used to explain why the 

rocket moves upwards.  Identify one action-reaction pair of forces involved 

with the launching.









(2)

At a certain height, when the rocket has a velocity of 5 m.s-1, the last fuel is used up and section A then has a mass of 3 kg.  To get section B even higher, a small explosion separates section B from section A at this point and increases the upward velocity of section B to 8 m.s-1.


7.2
State, in words, the principle of conservation of momentum.


(3)

7.3
Calculate the velocity of section A after the explosion.




(6)













[11]

QUESTION 8

[START ON A NEW PAGE]

A tiny ball of mass 0,02 g carries a positive charge of 4 x 10-9 C.  It is suspended by 

an insulated silk thread and is at rest between two large, oppositely charged, parallel 

plates which are 25 mm apart.  A potential difference of 5 000 V is applied across the plates with the upper plate being positive.



8.1
Define, in words, electric field strength.






(3)

8.2
Calculate the magnitude of the electric field strength between the plates. 

(4)

8.3 Draw a labelled force diagram of the forces acting on the ball.
The length of the      respective vectors should indicate their relative magnitudes.



(4)

8.4
Calculate the magnitude of the force the thread exerts on the ball.


(7)

The ball comes loose from the silk thread, but is required to remain stationary.  Assume   that the charge on the ball remains the same.

8.5
In which direction should the electric field now act in order to keep the ball     stationary?










(2)

8.6
For the ball to remain stationary, the magnitude of the electrical force needs to decrease. Explain.  









(3)

8.7
How will this influence the required potential difference?




(2)

[25] 

QUESTION   9

[START ON A NEW PAGE]

In the two circuits represented below, the same battery is used.  The emf of the battery and its internal resistance, r, are unknown. 

When three resistors, 4 (, 10 ( and 20 ( are connected in parallel, as shown in Figure 1, the voltmeter reads 10 V.  The parallel combination is disconnected and instead a resistor of 5,5 ( is connected in series with the same battery as shown in Figure 2.  The voltmeter then reads 11 V. 



Figure  1




     Figure  2 


  
9.1
Calculate the effective resistance of the three external resistors in Figure 1.  
(5)

9.2
Explain why the voltmeter reading in Figure 2 is greater than that in Figure 1. 
(4)

9.3
Calculate the reading on ammeter A1 in Figure 1. 




(4)

9.4
Calculate the reading on ammeter A2 in Figure 2.  




(3)

9.5
Calculate the internal resistance, r, of the battery.




(6)

9.6
Calculate the emf of the battery. 







(3)

[25]
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TOTAL QUESTION 1        : 
60


TOTAL QUESTIONS 2 - 9: 
140
GRAND TOTAL                :
200

 

DEPARTMENT OF EDUCATION 

DEPARTEMENT VAN ONDERWYS

SENIOR CERTIFICATE EXAMINATION

SENIORSERTIFIKAAT-EKSAMEN

DATA FOR PHYSICAL SCIENCE

PAPER I (PHYSICS)

GEGEWENS VIR NATUUR- EN SKEIKUNDE

VRAESTEL I (FISIKA)

TABLE 1: PHYSICAL CONSTANTS

TABEL 1: FISIESE KONSTANTE

	NAME/NAAM
	SYMBOL/SIMBOOL
	VALUE/WAARDE

	Acceleration due to gravity

Swaartekragversnelling
	g
	10 m.s(2

	Gravitational constant
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	G
	6,7 ( 10(11 N.m2.kg(2
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	e(
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