
Grade 10




PHYSICAL SCIENCES - CONTROL TEST
Time: 1.5 hours

Marks: 90
Answer all questions on the paper provided. You may use a non-programmable calculator & refer to the data sheet where necessary.

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
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)

1.3
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)

1.4
Consider the diagram showing the velocity of a cyclist versus time.
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Which ONE of the acceleration versus time graphs best describes the motion of the cyclist?

	A
	
	B
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(2)

1.5
A girl is standing 4 m in front of a plane mirror. The distance she must walk forward so that her image appears 2 m away from her is:

A
0 m

B
2 m

C
3 m

D
4 m
(2)
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QUESTION 2
The following statements are FALSE. Next to the question number,write down the correct statement. You may not answer this question …….is not …… 
2.1
As an object is thrown vertically upwards, its gravitational potential energy decreases.
(2)

2.2
A 1 m length of steel cable has the same potential energy as a 1 m length of rope at the same height.
(2)

2.3
If a light ray strikes a surface of an object at an angle to its normal, it will reflect back at an angle that is greater than the angle of incidence.
(2)

2.4
A pulse has wavelength, amplitude and frequency.
(2)
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QUESTION 3
Give one word or term for each of the following descriptions. Write only the word or term next to the question number.

3.1
The gravitational force that the earth exerts on any object.
(1)

3.2
The energy of a moving object.
(1)

3.3
A physical quantity that has both magnitude and direction.
(1)

3.4
The slowing and bending of light as it enters a medium of greater optical density.
(1)

3.5
A single disturbance in a medium. 
(1)
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QUESTION 4
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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4.1
Use a suitable calculation to show that the velocity of the car is equivalent to 20 m·s–1
(2)

4.2
Calculate the distance that the driver will need to come to a complete stop.
(5)

4.3
Will the driver collide with the truck? Provide evidence for your answer.
(2)

4.4
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)
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QUESTION 5
Consider the following velocity vs. time graph for a train travelling from Cape Town to Claremont in the Western Cape.
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5.1
How many times does the train stop between Cape Town and Claremont?
(1)

5.2
How long did the train take to move from point A to B? Express your answer in seconds.
(2)

5.3
Calculate the acceleration of the train from point A to B.
(4)

5.4
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 5.3 and the information provided on your graph.
(4)
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QUESTION 6
There has been great development in the design of car engine features over recent years. Many South African families are purchasing larger cars, with more powerful engines that allow them to accelerate quickly. But many people who drive larger cars don’t consider what effect the extra mass has on the braking ability. A lot of motor vehicle fatalities occur in South Africa due to drivers that are speeding and following a car at a distance that is too short.

The results of an investigation, for uniformly accelerated motion, are illustrated below. All values are approximate, and provide information regarding the size of the car, the speed at which it is travelling and the distance required for the car to stop.
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6.1
From the graph above, read off the stopping distance for a SMALL car and a LARGE car travelling at 115 km·h–1.
(2)

6.2
How does the stopping distance of a LARGE car compare to that of a SMALL car?
(1)

6.3
What is the general relationship between the size of the car and the stopping distance?
(2)

6.4
What conclusions, if any, can you make about leaving a safe following distance when you are driving a large car and following a small car?
(2)

6.5
Name THREE precautions that can be taken by drivers to reduce road fatalities.
(3)

6.6
When motor cars were first made, they did not have seatbelts and other safety features. Why has the improvement of the motor engine led to the development of improved safety features?
(3)
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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
A fish is separated from a shark by a large rock, while a seagull is flying overhead, as shown in the diagram below.
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8.1
The shark can see the fish swimming behind the rock. Where will the fish appear to be?
(2)

8.2
Using a drawing similar to the one above, draw the light rays relative to the normal of the surface to show: 

a)
where the shark actually sees the fish swimming
(3)

b)
where the shark actually sees the seagull in the air.
(3)

8.3
Complete the following statements:

a)
The property of light that makes it possible for the shark to see the fish behind the rock is …
(1)

b)
The shark does not see where the seagull really is. The property of light that makes this possible is called …
(1)



[10]

QUESTION 9
9.1
James is learning to spear fish with his father. Spearfishing is when you catch fish using a sharp knife head attached to a long pole, as in the diagram. His father has told him that when he is aiming at a fish, he must remember “all is not as it appears to be”. He does not see the fish where it is actually positioned.
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a)
What property of light causes James to see the fish at an apparent depth and not at the real depth?
(1)

b)
Redraw a simple sketch of this diagram, and indicate where the young boy will see the fish.
(2)

c)
Explain in what direction the boy must aim to throw his spear to actually spear the fish.
(2)

d)
Complete the following statement:


As light passes from water to air, it … the normal.
(2)

9.2
Light travels from water into air at an angle as shown below. The refractive index of water is 1,33, while that of air is 1,00.

[image: image11.jpg]



a)
What is the value of the angle of incidence?
(2)

b)
Use Snell’s Law to calculate the angle of refraction.
(4)
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[TOTAL: 90marks]
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