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MARKS: 60										TIME: 2 hours
QUESTION 1: MULTIPLE-CHOICE QUESTIONS
Various options are provided as possible answers to the following questions. Each question has only ONE correct answer. Choose the answer and write only the letter (A–D) next to the question numbers 
1.1 A book is at rest on a shelf. Which ONE of the following is the reaction force to the weight of the book, as described by Newton's Third Law?
A. Force of the shelf on the Earth
B. Force of the book on the Earth
C. Force of the book on the shelf
D. Force of the shelf on the book 								(2)

1.2 A ball is thrown vertically upwards. Ignore air resistance. Which ONE of the following pairs of quantities will BOTH change as the ball moves upward?
A. Mechanical energy and weight
B. Kinetic energy and momentum
C. Gravitational acceleration and kinetic energy
D. Gravitational potential energy and gravitational force 					(2)

1.3 A rock is dropped from height h and strikes the ground with momentum p. If the rock is now dropped from height 4h, what will be the momentum with which it strikes the ground?
A. p
B. 2p
C. 4p
D. 8p 												(2)
1.4 Two objects, A and B, exert a gravitational force F on each other when they are separated by a distance r. If the distance r is now tripled, which ONE of the following represents the new gravitational force?
A. F/3
B. F/9
C. 3F
D. 9F 												(2)
QUESTION 2
A person is being rescued from a lake using a helicopter. A rescue harness of mass 5 kg is lowered from the helicopter. The person, with a mass of 80 kg, holds onto the harness while being lifted. The helicopter moves upward at a constant speed, and an average air resistance force of 200 N is exerted on the person-harness combination.
2.1 State Newton’s First Law of Motion in words.							(2)
	

	



2.2 Draw a free-body diagram of the person-harness combination while they are being lifted.	(4)
	

	

	

	



2.3 Calculate the tension in the rope.								(4)
	

	

	

	



2.4 How will the answer to QUESTION 2.3 change if the helicopter ACCELERATES upward? Choose from INCREASES, DECREASES, or NO CHANGE. Give a reason for the answer.			(2)
	

	



2.5 If the harness is dropped from rest from the helicopter and it reaches the water with a speed of 10 m/s, calculate the height from which it was dropped. Ignore air resistance.			(5)
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QUESTION 3
A soccer ball is kicked vertically upwards with a speed of 20 m/s from the top of a 25 m high building. AFTER 0.6 s, a tennis ball is thrown vertically upwards from the ground at a speed of 30 m/s to hit the soccer ball.
3.1 Explain the term projectile. 									(2)
	

	



3.2 Calculate the:
3.2.1 Time taken by the soccer ball to reach its maximum height 					(3)
	

	



3.2.2 Maximum height above the ground reached by the soccer ball				 (4)
	

	

	

	



3.3 Calculate the time from the moment the soccer ball was kicked until the time the tennis ball hits it. (6)
	

	

	

	

	

	



3.4 Sketch graphs of velocity versus time for both balls. Label the graph for the soccer ball as S and the graph for the tennis ball as T. Clearly indicate key points on the graphs. 				(10)
	








QUESTION 4: MOMENTUM AND SYSTEMS
During an experiment, a toy car of mass 1.5 kg is moving at a constant speed of 3 m/s on a smooth horizontal track. A small mass of 0.5 kg is ejected backwards from the car at a speed of 5 m/s relative to the track.
4.1 Define an isolated system in physics. 								(2)
	

	



4.2 Explain why the toy car speeds up after ejecting the mass, using physics principles. 		(3)
	

	

	



4.3 Calculate the final velocity of the toy car after the mass is ejected. 				(5)
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