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Instructions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. 
 
2. 
 
3. 
 
 
 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

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 
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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. 
 
1.1  
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1.8  
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SECTION B 
Instructions 

 
1. Leave ONE line between two sub questions, for example between QUESTION 2.1 and 

QUESTION 2.2. 
2. Show the formulae and substitution in all calculations. 

Round off your final numerical answers to TWO decimal places 
 
Question 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  [20] 
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Question 3 
 
A ball is thrown vertically downwards from point A at a height of 1 m above the ground.  
It strikes the ground at point B, bouncing to a maximum height of C, which is 1,5 m from the 
ground. See the diagram below. Ignore any effects of friction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   3.3       Using energy principles ONLY, determine the velocity with which the ball is  

      thrown from point A.  Assume no energy is lost during the collision with the floor.    (5) 
 
 
 
 
   3.5      Draw a velocity-time graph for the motion of the ball from point A to C.  Show 
       All calculated values on the graph.                (4) 
 
 
 
 
 
 
 
 
                   [17] 
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Question 4 
 
 
 
 
The diagram below shows a stationary trolley of mass 5 kg on a horizontal surface at point Y.        
A steel ball mass of 6 kg is projected up the slope. At point X the steel ball has a velocity of 8 ms-1 
to the right. The steel ball collides with the trolley at point Y. Ignore the effects of friction. 
 
 
 
 
 
 
 
 
 
 
 
Immediately after the collision the trolley has a velocity of 1,5 ms-1 to the right and the steel ball 
has a velocity of 0,5 ms-1 to the left. 
 
4.1 Calculate the magnitude of the velocity of the steel ball just before impact.                            (5) 
 
4.2 State the law of conservation of mechanical energy in words.                                                 (2) 
 
4.3 Use the law of conversion of mechanical energy and calculate the height of the horizontal     
      surface above X.                                                                                                                       (4) 
 
4.4 Explain in words what is meant by an elastic collision.                                                             (2) 

[13] 
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Question 5 
 
A cable is used to lift a steel beam of mass 115 kg as shown in diagram A. The cable breaks and 
the beam falls to the ground and gets stuck in the soft wet soil as shown in diagram B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.1  State the work-energy theorem in words.                                                                          (2) 
 
The end of the beam hits the ground first with a downward velocity of 22ms-1. This end penetrates 
the ground to a depth of 0.8m. 
 
5.2  Use the work-energy theorem and calculate magnitude of the net force exerted on the 
 beam in order to stop it when it hits the ground.                                                                 (5) 
 
5.3  If the ground was hard and dry at the time of the accident, how would the net force, 
 calculated in QUESTION 5.2, change? Write INCREASES, DECREASES or STAYS                 
 THE SAME.  
 Explain your answer by referring to time, impulse and net force.                                       (4) 

 
        [11]        
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Question 6 
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Question 8 
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Question 9  
 
The circuit diagram below consists of a battery of emf 22 V, an internal resistance r and two 
resistors having a resistance of 14 Ω and 28 Ω as well as R1 of unknown resistance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9.1 Write down Ohm’s law in words.                                                                                               (2) 
 
9.2 With switch S1 open and switch S2 closed, what is the reading on: 
 
9.2.1 Voltmeter V1                                                                                                                          (1)  
 
9.2.2 Voltmeter V2                                                                                                                           (1) 
 
9.2.3 Ammeter A1                                                                                                                           (1) 
 
With both switch S1 and switch S2 closed, voltmeter V1 has a reading of 21 V and V2 has a reading 
of 7 V. 
 
9.3 What is the potential difference across resistor R1? Give a reason for your answer.               (2) 
 
9.4  Calculate the reading on ammeter A2.                                                                                     (3) 
 
9.5  Calculate the internal resistance r of the battery.                                                                    (4) 
 
Switch S2 is now opened while switch S1 stays closed. The reading on voltmeter V1 changes. 
 
9.6  How does the reading on voltmeter V1 change? Write INCREASES, DECREASES or 
 STAYS THE SAME. Explain your answer in full.                                                         (4) 

[18] 
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Question 10 
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