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This exam paper consists of 12 pages and three data sheets
INSTRUCTIONS AND INFORMATION

1. Write your name and/ or examination number in the appropriate spaces on the ANSWER BOOK.

2. This question paper consists of TWO sections:

SECTION A

(25)

SECTION B

(125)

3. Answer ALL the questions in the ANSWER BOOK.
4. You may use a non-programmable calculator.
5. You may use appropriate mathematical instruments.

6. Number the answers correctly according to the numbering system used in this question paper.

7. YOU ARE ADVISED TO USE THE ATTACHED DATA SHEETS.

8. Give brief motivations, discussions, et cetera where required.

	SECTION A


	

	QUESTION 1: ONE-WORD ITEMS


	

	Give ONE word/term for each of the following descriptions. Write only the word/term 

next to the question number (1.1 – 1.5) in the ANSWER BOOK.


	

	1.1


	It is a conservative force.
                                                                               
 
	(1)                                                           

	1.2


	The product of mass and velocity.   
	(1)

	1.3


	Type of motion caused by a constant net force.

	(1)

	1.4


	A physical quantity with both magnitude and direction.

	(1)

	1.5


	A circuit in which electric current has the same magnitude everywhere.
	(1)
[5]

	
	
	

	QUESTION 2: MULTIPLE-CHOICE QUESTIONS


	

	2.1
	When an object is thrown upwards its speed at its maximum height is:
A        Upwards

B         Equal to zero

C         Less than zero 

D         Greater than zero 

                                                                             


	(2)

	2.2
	Which one of the following forces is a non-contact force?
A
Friction








B
Normal force

C
Weight

D
Fapplied













	(2)


	2.3
	Which one of the following is incorrect? Wnet is:

A
A sum of works

B
A vector quantity

C
The total work done on an object

D
The work done by a sum of forces








	(2)

	2.4
	The kinetic energy of a car moving with a speed v is K. If the kinetic energy of

the car changes to 3K, by what factor does its speed increase?  

A
1,5

B
3

C        
[image: image5.wmf]3


D
9










    


	(2)

	2.5
	Which one of the following physical quantities represents CHARGE PER

VOLT?
A
Time

B
Volt

C
Power

D
Capacitance




                                                        


	(2)


	2.6
	An electron is placed at positions X, Y and Z in an electric field respectively.    
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 At which position does the electron experience the largest electrostatic 

 force?

 A
X

B
Y

C
Z

D       
The electron experiences the same electrostatic force at each position


	(2)


	2.7
	Of all the groups in the electromagnetic spectrum, gamma rays have the greatest penetrating ability because they have:
A         The longest wavelength

B         The fastest speed
C         The highest frequency

D         Particle nature 

   
	(2)


	2.8
	In the diagram below a conductor carrying conventional current (current flowing from the positive to negative terminal of a battery) passes between two magnets, perpendicularly into the page. 
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The direction of the force exerted on the conductor is towards:

A        E
B        G
C        F
D        H 


	(2)
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2.9
	When a constant net force acts on an object, the object moves but its mass remains constant. Which one of the following graphs represents the relationship between the net force, Fnet, acting on the object and the rate of change in its momentum?

	(2)

	2.10
	A ball of mass m travelling east at a velocity 2v strikes a wall. After striking the wall it travels west at a velocity v. The change in momentum of the ball is
A       mv      east
B      2mv     east

C      mv       west

D      3mv     west


	(2)
[20]



	
	TOTAL SECTION A:
	25

	SECTION B


	

	INSTRUCTIONS AND INFORMATION


	

	1.
	Start EACH question on a new page.

	

	2.
	Leave ONE line between two sub questions, for example between QUESTION 3.1 and QUESTION 3.2.

	

	3.
	Show the formulae and substitutions in ALL calculations.

	

	4.
	Round off your numerical answers to TWO decimal places.


	

	QUESTION 3      (Start on a new page)

	

	The velocity-time graph shown below represents the motion of two objects, P and Q, which were released from the same height, simultaneously. Object P is released from REST. (Ignore the effects of friction)
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	3.1
	Give a reason why object P moves with constant acceleration by referring to the graph. (No calculations are required)

	(2)

	3.2
	Describe in words the motion of object Q.
	(5)


	3.3
	At what time/times is the speed of object Q 20 m.s-1?
	(2)


	3.4
	What is the velocity of object Q relative to object P at t = 2 s?
	(3)


	3.5
	Object P strikes the ground after falling for 8 s. USE EQUATIONS OF MOTION to calculate the height from which the objects were released.
	(3)



	3.6
	Name the physical quantity that is represented by the area between the graph and the time axis for each of the graphs P and Q.
	(1)


	3.7
	Calculate, WITHOUT USING EQUATIONS OF MOTION. The distance between objects P and Q at t = 2 s.

	(5)

	3.8
	Draw a position-time graph to show the whole motion of object P. Take the height from which both objects were released as ZERO OF POSITION.
	(3)

[24]

	
	
	

	QUESTION 4                (Start on a new page)

	

	4.1
	State the Law of conservation of mechanical energy in words.
	(2)


	
	An arrow of mass 70 g is shot at an object of mass 1,93 kg that is attached to a roof with a rope. The arrow strikes the object with a velocity of 60 m.s-1. The arrow remains embedded in the object and the arrow-object combination rises to a height h. The diagram below illustrates the situation. Ignore friction and the mass of the rope.


	

	4.2
	Define an elastic collision.
	(2)


	4.3
	Prove by calculation that the collision between the arrow and the object is not elastic.

	(6)

	4.4
	When the arrow collides with the object, the principle of conservation of energy is valid. 
	

	4.4.1
	State the principle of conservation of energy in words.
	(2)



	4.4.2
	Explain why the principle of conservation of energy is valid in the collision.
	(3)


	4.5
	Calculate the height, h.
	(7)
[22]

	
	
	

	QUESTION 5                   (Start on a new page)

	

	An object of mass 5 kg is travelling at 8 m.s-1 when it passes position A. It then reaches position B along a horizontal path, after losing 70 J of energy due to friction between position A and B. It then continues its motion down an incline to reach position C with a velocity of 12 m.s-1. The vertical height of position B above position C is 10 m.


	

	5.1
	Draw a free body diagram to show all the forces that are acting on the object as it travels between position A and B.
	(3)



	5.2
	State the Work-Energy Theorem in words.
	(2)


	5.3
	Use the Work-Energy Theorem to prove that the speed of the object at position B is 6 m.s-1.
	(4)


	5.4
	Draw a free body diagram to show all the forces that are acting on the object as it travels between position B and C.
	(3)



	5.5
	Determine the magnitude and direction of frictional force that acted on the object between position B and C.
	(8)


	5.6
	If the object fell vertically in the absence of friction from position B to position D, would its velocity at D be GREATER THAN, SMALLER THAN or EQUAL TO its velocity at C? Explain your answer.
	(5)
[25]

	
	
	

	QUESTION 6                       (Start on a new page)

	

	In the circuit below a battery of emf 9,15 V has an internal resistance r. The rheostat with a total resistance of 94 ( is set at position P so that the resistance between Y and P is 80 (.















When switch S is closed the reading on voltmeter V1 is 9,0 V

	

	6.1

	State Ohm’s Law in words.
	(2)

	6.2
	Calculate the total resistance in the external circuit.


	(3)

	6.3
	Calculate the value of the internal resistance r of the battery. 
	(6)



	6.4
	Calculate the reading on ammeter A2.
	(6)

[17]



	QUESTION 7                   (Begin on a new page)

	

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


	7.2
	Two negative charges Q1 and Q2 are situated a distance r from each other. A positive charge Q3 is situated a distance 2r from Q2. The diagram below illustrates the situation.

                         Q1                         Q2                                                        Q3

If the magnitude of the force that charge Q1 exerts on charge Q2 is F, determine the net force (resultant force) that both charge Q1 and Q3 exert on charge Q2.
	(8)

[10]



	
	
	

	QUESTION 8                   (Begin on a new page)

	

	The siren of a police car chasing a burglar is switched on after it passes a learner standing on a road. The police car was travelling at 85 m.s-1 and the frequency of the sound waves emitted by its siren was 2500 Hz. The speed of sound in air is 340 m.s-1.

	

	8.1
	Name the phenomenon responsible for the observed change in frequency.
	(1)


	8.2
	The learner hears the siren of the police car at a lower frequency. Use the appropriate equation for the speed of sound to explain this.
	(3)


	8.3
	Calculate the frequency of the sound waves of the siren that was heard by the learner.
	(4)
[8]



	
	
	

	QUESTION 9              (Begin on a new page)

	

	9.1
	Define the concept “electric field”.
	(2)


	9.2

	Make a neatly labelled sketch to show the electric field pattern caused by a positively charged point charge.
	(2)



	9.3
	Calculate the magnitude of the electrostatic force that an electron experiences in a uniform electric field of strength 5 x 106 N.C-1.
	(2)
[7]



	QUESTION 10               (Begin on a new page)

	

	Two girls pass monochromatic light through a single slit and saw the pattern below on a screen.


The slit had a width of 0,03 mm and the SECOND dark band was formed on the screen at an angle of 2 o from the centre of the slit.


	

	10.1
	Describe what monochromatic light is.
	(2)


	10.2
	Calculate the wavelength of the monochromatic light they used.
	(4)


	10.3
	The monochromatic light they used is either red or green. Given that monochromatic yellow light has a wavelength of 580 nm, which colour did the girls use? Give a reason for your answer.
	(2)



	10.4
	The girls keep the distance between the screen and the slit constant. They make TWO changes to their experiment to INCREASE the distance Y. Write down the two changes they made.
	(2)



	10.5

	Describe the pattern that will be observed if monochromatic red light was passed through the single slit.
	(2)

[12]

	
	
	

	
	TOTAL SECTION B:
	125

	
	GRAND TOTAL:
	150


DATA FOR PHYSICAL SCIENCES P1 GRADE 12

GEGEWENS VIR FISIESE WETENSKAPPE V1 GRAAD 12

TABLE 1:  PHYSICAL CONSTANTS/TABEL 1:  FISIESE KONSTANTES
	NAME/NAAM
	SYMBOL/SIMBOOL
	VALUE/WAARDE

	Acceleration due to gravity

Swaartekragversnelling
	g
	9,8 m·s-2

	Speed of light in a vacuum

Spoed van lig in 'n vakuum
	c
	3,0 x 108 m·s-1

	Planck's constant

Planck se konstante
	h
	6,63 x 10-34 J·s

	Gravitational constant

Swaartekragkonstante
	G
	6,67 x 10-11 N·m2·kg-2

	Coulomb's constant

Coulomb se konstante
	k
	9,0 x 109 N·m2·C-2

	Charge on electron

Lading op elektron
	e-
	-1,6 x 10-19 C

	Electron mass

Elektronmassa
	me
	9,11 x 10-31 kg

	Permittivity of free space

Permittiwiteit van vry ruimte
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	8,85 x 10-12 F·m-1


TABLE 2:  FORMULAE/TABEL 2:  FORMULES
MOTION/BEWEGING
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FORCE/KRAG
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WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING
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WAVES, LIGHT AND SOUND/GOLWE, LIG EN KLANK
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ELECTRICITY AND MAGNETISM/ELEKTRISITEIT EN MAGNETISME
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ELECTROSTATICS/ELEKTROSTATIKA
	
[image: image44.wmf]2

2

1

r

Q

kQ

F

=


	
[image: image45.wmf]2

r

kQ

E

=



	
[image: image46.wmf]d

V

E

=


	
[image: image47.wmf]r

Q

kQ

U

2

1

=



	
[image: image48.wmf]q

F

E

=


	
[image: image49.wmf]It

Q

=



	C = 
[image: image50.wmf]V

Q


	C = 
[image: image51.wmf]d

A

ε

0




ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE
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