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Instructions 

· The question paper consists of 11 questions.

· Answer all the questions.

· Answer section A on the answer sheet provided.

· Answer section B on the folio sheets provided. 

· A non-programmable calculator may be used.

· Number the answers correctly according to the numbering system used on this question paper.

· A data sheet will be provided for your use.

· Round off to two (2) decimal places unless otherwise stated.

· Consider gravity to be g = 9.8m.s-2
_________________________________________________________________________

SECTION A

- Answer on the answer sheet -

QUESTION 1:Give ONE word/term for each of the following descriptions.  Write only the word/term 


  next to the question number (1.1 – 1.5) on the attached ANSWER SHEET.

1.1
The class of lever in which the load lies between the fulcrum and the effort. 

1.2
Ratio of load to effort. 
1.3
The SI unit for the product of mass and acceleration. 

1.4
The ability of the lens of the eye to change shape when looking at distant or

close objects is known as

1.5
The distance from the optical centre of a lens to the focal point














[5]
QUESTION 2: False Statements

 Write down the CORRECT statement.

2.1 Newton’s law of universal gravitation states that “the force of attraction between 

any two particles are directly proportional to the sum of their masses and inversely proportional to the distance between them”.

2.2 The Principle of Moments is the product of the force and the perpendicular distance 

of its line of action from a point. 

2.3
In Newtons 1st Law of Motion the force is directly proportional to the mass of the object. 

2.4
A note with a high pitch has a long wavelength.

2.5
The wavelength of a longitudinal wave is equal to the distance between a 

compression and a rarefaction.











          [2 x 5 = 10]
QUESTION 3: Multiple choice: Four possible options are provided as answers to the following questions.  Each question has only ONE correct answer.  Choose the answer and make a cross (X) in the block (A – D) next to the question number (3.1 – 3.5) on the attached ANSWER SHEET.
3.1
Three boys are trying to balance on a see-saw, which consists of a fulcrum rock, acting as a pivot at the centre, and a very light board 3,6m long. Two boys are already on either end. One (A) has a mass of 50 kg and the other (B) a mass of 35 kg. Where should a third boy (C), who’s mass is 25 kg, place himself so that the seesaw balances?


A. 
0,1 m on the same side as A

B. 
0,1 m on the same side as B

C. 
1,08 m on the same side as A

D. 
1,08 m on the same side as B

3.2
“Caravans and some trailers have their own braking systems.” Which law 

would one apply to this statement? 

A. Newton’s First Law

B. Newton’s Second Law

C. Newtons Universal law of Gravitation

D. None of the above

3.3 If the amplitude of a vibration increases, there will be…

A.
an increase in the pitch, but not the loudness

B.
an increase in the loudness, but not the pitch

C.
An increase in frequency, but not in pitch

D.
An increase in wavelength, but not in frequency

3.4
The third harmonic of a note has…

A.
One-third the wavelength of the fundamental

B.
Three times the wavelength of the fundamental

C.
One-third the frequency of the fundamental

D.
Three times the amplitude of the fundamental

3.5
The image formed by the eye is…

A.
Real and inverted

B.
Real and enlarged

C.
Virtual and inverted

D.
Real and upright












          [2 X 5 = 10]

          SUB – TOTAL: 25

_________________________________________________________________________

SECTION B

- Answer all questions on the folio pages provided -

QUESTION 4: Mechanics

4.1
A force exerted by the Earth on a planet called Saturn is 1,13 x1014 N. The masses 

of Earth and Saturn are 5,97x1024 kg and 7,15x1028kg respectively. Calculate the 

distance between their centres. Write your answer in kilometres.


(5)

4.2
If the mass of one planet is doubled and the distance between the two planets is reduced to a third, show by calculation what will happen to the force.

(4)
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QUESTION 5

5.
At a test centre for car manufacturers, they wanted to see the impact of a truck 

colliding with an oncoming vehicle. The truck (T) of mass 3600 kg is traveling due North at 20 m.s-1 when it collides head on with a car (C) traveling due south at 

35 m.s-1. 

The mass of the car is 800 kg. After the collision, the two vehicles are so intertwined that the wreck moves together as one.
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5.1
Which conservation law can they use to calculate the velocity of the wreck after 

the collision? State this law.




          


(4)

5.2
Calculate the velocity of the wreck immediately after the collision.


(6)














[10]
QUESTION 6

6.1
Explain what is meant by fulcrum?






(2)

6.2
How is the moment of a force measured and what unit is it mearsured in?

(2)

6.3
If you want to cut heavy card with a pair of scissors you need to open the blade 

wide and push the card well up the blade. Why do you think this is?


(2)

6.4
A boy tries to open a gate with a force of 300N at a point 1m from the hinge. 

Another boy tries to keep it shut by pushing with a force of 400N at a distance 

of 0,7m from the hinge. 









6.4.1
Draw a diagram to show the forces.





(2)

6.4.2
Determine whether the gate will be opened or remain shut.


(4)

6.5
A trailer of weight 30kN is hitched to a cab as shown in the diagram. 

D  I  A  G  R  A  M

If the trailer carries a weight of 20kN at the position shown in the diagram, calculate the upward force exerted by the cab on the trailer at the point X?


(5)














[17]
QUESTION 7: Waves, sound and light
7.
Consider the wave motion depicted below
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7.1
Which two particles are in phase with each other.




(2)

7.2
If the distance between points B and C is 2m what is the wavelength of the waves.












(2)

7.3
Calculate the speed of the waves, if the frequency of the waves is 4Hz.

(3)














[7]

QUESTION 8
8.
An object, 25mm in height is placed 40mm from a concave lens. The focal length of 

the lens is 30mm.

8.1
Draw an accurate diagram to show how the image is formed



(4)

8.2
Describe the image









(3)

8.3
Calculate the magnification of the lens






(3)














[10]

QUESTION 9
[image: image3.png]Bats are nearly blind. To avoid flying into objects and
to help them hunt for food, bats send out high
frequency squeaks. Bats sense the time
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9.1 A stationary bat emits a squeak. It takes 0,036 s for the echo to return to the bat. 

The speed of sound in air is 345 m.s-1.Calculate how far the bat is from the obstacle.












(5)

9.2
Explain, with the aid of diagrams, what the difference in the form of the wave is 

between a noise and a musical note.






(4)














[9]

QUESTION 10
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Many musical instruments consist of an air column enclosed inside of a hollow metal tube. Though the metal tube may be more than a meter in length, it is often curved upon itself one or more times in order to conserve space. If the end of the tube is uncovered such that the air at the end of the tube can freely vibrate when the sound wave reaches it, then the end is referred to as an open end. If both ends of the tube are uncovered or open, the musical instrument is said to contain an open-ended air column. A variety of instruments operate on the basis of open-end air columns; examples include the flute, saxophone and oboe. 

Adapted from: http://www.physicsclassroom.com

10.1
Draw a diagram showing the fundamental formed in a saxaphone


(2)

10.2
If the third harmonic formed in the saxophone is 600Hz, what is the frequency 

of the fundamental?









(2)

10.3 If Carrie-Anne blows into the saxaphone, setting up the third harmonic, and the

length of the trumpet is 2.5m, calculate the wavelength of the waves formed in 

the saxaphone.









(3)

10.4
Calculate the speed of the waves formed in the saxophone.



(2)
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QUESTION 11
11.
When Mr Clifford forgets his glasses at home he often doesn’t realize that there are learners misbehaving at the back of the classroom.

11.1
Give the name for the eye defect that Mr Clifford suffers from



(1)

11.2
Explain, using labeled diagrams, how Mr Clifford’s glasses help him overcome 

this defect (refer to the lenses)







(3) 
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