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Answer ALL the questions. 
 
This question paper consists of TWO sections: 
 
SECTION A (20) 
SECTION B (130) 
 
Answer SECTIONS A and B in the ANSWER BOOK. 
 
Non-programmable calculators may be used. 
 
Appropriate mathematical instruments may be used. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Data sheets are attached for your use. 
 
Give brief motivations, discussions, et cetera where required. 
 
Numbers must be rounded off to two decimal places 

  

 



SECTION A 
QUESTION 1: MULTIPLE CHOICE QUESTIONS 

 
Four options are provided as possible answers to the following questions. Each question has only 
one correct answer. Write only the letter (A-D) next to the question number (1.1-1.10) in the answer 
book. 
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Question 2 
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Question 3  
 
The two velocity-time graphs below, are for two objects A and B falling vertically towards the ground. 

Both objects start from a height of 8 m and strike the ground at the same time t. Ignore the effects of 

friction. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1 Explain the term projectile.          (2) 

3.2 3.2.1 Which ONE of the objects, A or B, was projected (thrown) downwards? 

  Choose from A or B.         (1) 

 3.2.2 Give a reason for your answer to QUESTION 3.2.1     (1) 

3.3 Calculate the following values on the graph. 

 3.3.1 Time t            (4) 

 3.3.2 Velocity v of object A         (4) 

3.4 How does the area under graph A compare with that of graph B? 

 Choose from: SAME AS, GREATER, LESS THAN.  

 Give a reason for your answer.         (2) 

3.5 Write the magnitude and direction of the vector represented by the gradient.  (2)  

 

              (16) 

 
 
 
 
 
 
 
 
 
 



Question 4  
 
ABC is a frictionless track. A is a point 6 m above the ground. Blocks P and Q have masses of 4 kg 

and 6 kg respectively, and a spring of negligible mass clamped together so that the fully compressed 

spring is aligned between blocks P and Q. At position A the system moves as a whole at a speed of 

4,5 m.s-1. The system slides down and reaches point B at the bottom of the ramp as shown in the 

diagram below. Ignore air friction. 

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

4.2 Use the law of conservation of mechanical energy to calculate the speed of the blocks at the 

bottom of the ramp.               (4) 

 

At the bottom of the ramp the clamp is released (by remote control so that the motion of the 

system as a whole is not affected in any way). As the spring expands (stretches), the blocks 

move apart. The speed of block Q is now increased 10%.  

4.3 Use the law of conservation of linear momentum to calculate the velocity of block P after the 

spring has been expanded.            (4) 

4.4 Calculate the magnitude of the impulse which block Q exerts on block P.      (3) 

    

                [13] 

 

 
 
 
 
 
 
 
 



 
Question 5  
 
A 100 kg box slides down a rough inclined plane from P to Q. A man applies a constant force F on 

the box such that it slides down the inclined plane at constant velocity. The slope provides a frictional 

force of 60 N.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.1 Use the work energy theorem to calculate the magnitude of force F exerted by the                             
 man on the box.            (9) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Question 6  
 
A bird watcher finds himself/herself at position A with regard to a reference point. The accompanying 

graph illustrates how the frequency of the bird’s tweets being observed by the bird watcher changes 

as the bird flies closer to him/her, passes over his/her head, and flies away. 

 
 
 
 
 
 
 
 
 
 
 
 
 
The wavelength of the sound wave the bird emits is 0,25 m. Take the speed of sound in air as                 

340 m.s-1. 

6.1 State the Doppler effect in words.         (2) 

6.2 Calculate the: 

 6.2.1 Speed at which the bird flies        (6) 

 6.2.2 Value of f1, shown on the graph        (4) 

6.3 Spectral lines of star Y at an observatory are observed to be red shifted. 

 Explain the term red shifted in terms of frequency.      (2) 

 

              [14] 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 7  
 
The diagram below shows a small sphere X from which 938 electrons were removed and two points 

A and B at different distances from the sphere X. 

 

 

 

 
 
 
 
 
7.1 What is the nature of the charge on sphere X? Chose from POSITIVE or NEGATIVE. (1) 

7.2 Calculate the magnitude of the charge on sphere X.      (3) 

7.3 Define electric field at a point in words.        (2) 

7.4 Draw the electric field pattern around sphere X.       (2) 

7.5 At what point, A or B, is the magnitude of the electric field due to the charged sphere X 

greater? Explain the answer.         (3) 

7.6 A negative point charge Y with charge -2,8 x 10-16 C is NOW placed at point B and a point 

charge Z with charge +3,2 x 10-16 C is placed at point A. 

 7.6.1 State Coulomb’s law in words.        (2) 

 7.6.2 Calculate the net electrostatic force on sphere X.     (5) 

 

 
          [18] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 8  
 

The circuit diagram shows a battery with an internal resistance 0,5 Ω.  The resistance of Y is 1Ω and 

the reading on voltmeter V is 14V. The resistance of the ammeters and connecting wire may be 

ignored. 

 

 

 

 

 

 

 

 

 

 

 

 

8.1 If the emf of the battery is 17V, calculate the reading on A1.     (4) 

8.2 Calculate the resistance of N.         (7) 

 

              [11] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 9  
 
A learner set up the circuit shown below to measure the internal resistance of a battery. 
 
 
 
 
 
 
 
 
 
 
 
 
She records the readings on the voltmeter and ammeter for different resistances of the rheostat. The 

graph below was obtained from the results. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9.1 Define the term emf.          (2) 

9.2 Calculate the gradient of the above graph.       (3) 

9.3 What is represented by the gradient in QUESTION 9.2?     (1) 

 

 



9.4 Use the information on the graph to calculate the: 

 9.4.1 emf of the battery.          (2) 

 9.4.2 internal resistance of the battery.        (3) 

              [11] 

 
 
Question 10  
 
 
10.1 A simplified diagram of an electric generator is given below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 10.1.1  Is this an AC or a DC generator?       (1) 

 10.1.2  Name the parts labelled Q and R.       (2) 

 

10.2 Current-time graphs from two different sources are shown in the following diagrams A and B. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 10.2.1  Name the types of CURRENT shown by diagrams A and B.   (2) 

 10.2.2  Calculate the frequency of the current shown in diagram B?   (2) 

 

10.3 The rms voltage of 200 V is applied to an electric kettle of resistance 10 Ω. 

 10.3.1  Calculate the peak voltage.       (3) 

 10.3.2  Calculate the rms value of the current.      (3) 

 10.3.3  Calculate the average power dissipated by the kettle.    (3) 

              [16] 

            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 11  
 
Incident light of different wavelengths was shone on a metal cathode in an evacuated tube as shown 

in the diagram below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
It was found that light of 500 nm releases electrons with zero kinetic energy. The micro-ammeter 

gives a zero reading. 

 
11.1 Define the term work function.         (2) 

11.2 Calculate the work function of the metal used as cathode.     (5) 

 

The metal cathode is now irradiated with light of wavelength 400 nm. 

11.3 Calculate the maximum kinetic energy of an emitted photo-electron.    (5) 

 

11.4 How will each of the following affect the reading on the micro-ammeter? 

 Choose from INCREASES, DECREASES or REMAINS THE SAME. 

 11.4.1  The intensity of the light is increased.      (1) 

 11.4.2  Light with a wavelength of 450 nm is used.      (1) 

              [14] 
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