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PHYSICAL SCIENCES - CYCLE TEST
Time: 90 minutes

Marks: 90
QUESTION 1
There are four possible options for each answer in the following questions. Each question has only ONE correct answer. Choose the correct answer and write only A, B, C or D next to the question number.

1.1
Which ONE of the following statements is true of a body that is accelerating at a constant rate?

A
The rate of change of velocity with time remains constant.

B
The velocity of the body increases by increasing amounts in equal time intervals.

C
The position changes by the same amount in equal time intervals.

D
The rate of change of position with time remains constant.
(2)

1.2
A truck is travelling at a constant velocity along a straight road. As it travels up a steep hill it slows down uniformly. Which ONE of the following velocity vs. time graphs best represents the motion of the car?
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	C
	D




(2)

1.3
Joseph is leaning on the railing of a tall building. His cellphone drops out of his hands and falls to the ground. Which of the following combinations of velocity and acceleration for the motion of the cellphone is correct? 

	
	Velocity
	Acceleration

	A
	Increases
	Increases

	B
	Decreases
	Increases

	C
	Increases
	Remains constant

	D
	Remains constant
	Remains constant




(2)

1.4
A cricket ball is thrown vertically upwards and reaches a height of 18 m above the ground. On the way down it gets stuck in a tree 10 m above the ground. What is the resultant displacement of the ball?

A
10 m downwards

B
10 m upwards

C
8 m downwards

D
8 m upwards
(2)

1.5
A pulse on a string encounters a free-end boundary. It will be:

A
reflected and inverted

B
reflected, but remain the same

C
refracted, but remain the same

D
reflected and transmitted.
(2)

1.6
The distance between two consecutive crests in a wave train is 8 cm. If two complete waves pass a point in 1 s, then the velocity of the wave is: 

A
16 cm·s–1
B
8 cm·s–1
C
4 cm·s–1
D
1,25 cm·s–1
(2)

1.7
Consider the diagram of a wave with a frequency of 5 Hz.
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The distance XY can be described as:

A
the wavelength

B
the amplitude

C
the period

D
twice the amplitude.
(2)
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QUESTION 2
Give one word or term for each of the following descriptions. Write only the word or term next to the question number.

2.1
The rate of change of velocity.
(1)

2.2
The area under a velocity–time graph.
(1)

2.3
The gravitational force that the earth exerts on any object.
(1)

2.4
The energy of a moving object.
(1)

2.5
The slowing and bending of light as it enters a medium of greater optical density.
(1)

2.6
The imaginary line drawn perpendicular to a surface.
(1)



[6]

QUESTION 3
A truck breaks down on a narrow road. The driver places a red reflective warning triangle in the road 30 m behind the truck. A car is approaching at a constant velocity of 72 km·h–1. He sees the triangle and slams on the breaks when he is 12 m from the triangle. The car decelerates at 3,4 m·s–2.
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3.1
Use a suitable calculation to show that the velocity of the truck is equivalent to 20 m·s–1
(2)

3.2
Calculate the distance that the driver will need to come to a complete stop.
(5)

3.3
Will the driver collide with the truck? Provide evidence for your answer.
(2)

3.4
List a precaution that could be taken by the truck driver and another that could be taken by the car driver to prevent a possible accident as described above.
(2)



[11]

QUESTION 4
Consider the following velocity vs. time graph for a train travelling from Cape Town to Claremont in the Western Cape.
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4.1
How many times does the train stop between Cape Town and Claremont?
(1)

4.2
How long did the train take to move from point A to B? Express your answer in seconds.
(2)

4.3
Calculate the acceleration of the train from point A to B.
(4)

4.4
The deceleration of the train is the same magnitude as the acceleration, but in the opposite direction. Plot an acceleration (on dependent, y-axis) vs. time (on independent, x-axis) graph for the motion of the train from A to E. Use the acceleration calculated in QUESTION 4.3 and the information provided on your graph.
(4)
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QUESTION 5
A motorcyclist is travelling at a constant velocity of 65 km·h–1 (18,1 m·s–1) on a straight level road. After 20 s he applies the brakes and decelerates uniformly to stop at a red traffic light. The distance from where he applies the brakes to his point of rest is 110 m.

5.1
Calculate the magnitude of acceleration that the motorcyclist requires to stop at the red light.
(5)

5.2
Calculate the time taken from when he applied the brakes to when he came to rest at the red light.
(4)

5.3
Draw a sketch graph of velocity vs. time for the duration of the motorcyclist’s trip. Show the relevant values on the axes.
(4)
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QUESTION 6
A lift carries 4 people from the ground floor to the sixth floor at a height of 19 m. The average mass of each person is 65 kg and the mass of the lift is 800 kg.

6.1
What is the definition of gravitational potential energy?
(2)

6.2
Calculate the potential energy of the lift and the passengers when it has come to rest at the sixth floor.
(5)

The lift is stationary on the sixth floor when the cable holding the lift suddenly snaps, and the lift and the passengers fall to the ground. Ignore the effects of friction.

6.3
Using the Law of Conservation of Mechanical Energy calculate the velocity of the lift just before it hits the ground.
(3)

6.4 
In reality, mechanical energy is not conserved during such a fall. Give TWO reasons why the falling lift may experience a much lower velocity than calculated.
(2)
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QUESTION 7
Two pulses, A and B, are moving at the same speed along a light string. Pulse A is moving to the right with an amplitude of +7 cm, while pulse B is moving to the left with an amplitude of +3 cm. Pulses A and B meet at position C. Assume that all energy is conserved.

7.1
Make a labelled sketch to represent these two pulses before they meet at C. Include the amplitudes and direction of motion.
(4)

7.2
What type of interference will take place when these two pulses meet?
(1)

7.3
What is the amplitude of the pulse as they meet at point C?
(1)

7.4
How will the amplitude of pulse B change after the interference at point C? Write only INCREASE/DECREASE/STAY THE SAME.
(1)

7.5
Make a labelled sketch to represent the resulting pulse(s) after they have crossed each other.
(2)
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QUESTION 8
Standing waves form the basis of music. When a guitar string is plucked the string vibrates to form a standing wave. The diagram below is a sketch of a three-segment standing wave.
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8.1
Describe the boundary conditions at A and E that give rise to the standing wave in the diagram above.
(2)

8.2
Name THREE conditions that are necessary to form standing waves.
(3)

8.3
Choose a letter that indicates a(n):

a)
node
(1)

b)
antinode.
(1)

8.4
What does the term antinode refer to?
(2)

8.5
The distance between two consecutive nodes is: (Write only the correct letter.)

A
half a wavelength

B
one wavelength

C
one-and-a-half wavelengths

D
two wavelengths.
(1)
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QUESTION 9
The diagrams below show three wave sketches. Each block represents 1 unit.

	[image: image9.jpg]ve





	[image: image10.jpg]ve





	[image: image11.jpg]ve







9.1
Which sketch has the greatest amplitude?
(1)

9.2
Which sketch has the shortest wavelength?
(1)

9.3
Describe how the wavelength would be affected if the period of the wave in A was doubled.
(1)

9.4
Which ONE of the following is a transverse wave? Write only the correct answer.

SOUND WAVE/LIGHT WAVE/ULTRASOUND WAVE
(1)



[4]

[TOTAL: 100 marks]
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