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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 

  

  



 
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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1.10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            [2 X 10 = 20] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
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. 
3. Round off your final numerical answers to TWO decimal places. 

 

 

QUESTION 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Question 3 
 

A ball of mass 0.2kg is dropped vertically from the top of a building to a concrete floor below. The 

ball bounces off the floor. The velocity versus time graph below shows the motion of the ball. 

Ignore the effects of air friction. 

 
DOWNWARD MOTION IS TAKEN AS NEGATIVE. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1 Explain the term free fall.                                                                                                          (2) 
 
Use the graph to answer the following questions 
 
 
3.2 Write down the number of times the ball hits the floor.                                                             (1) 
 
 
3.3 Calculate the height: 
 
3.3.1  From which the ball was dropped                                                                                         (4) 
 
3.3.2  Reached by the ball after the first bounce                                                                            (3) 
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QUESTION 5 
 

 

5.1  In an experiment, a rough inclined plane QR has been constructed to stop a moving 5kg  

       block. The block reaches point Q with a speed 9.90 m.s-1. The block comes to a stop at  

       point R which is 3m above level QP. 

 
The frictional force between the surface QR and the block is 18N. 
 
 
 
 
 
 
 
 
 
5.1.1  Define a non-conservative force.                                                                                         (2) 
 
5.1.2  Use energy principles and calculate the angle ⊖ of slope QR.                                           (7) 
 
                                                                                                                                                        [9] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

QUESTION 6 
 
6.1  Define the term wavelength in words.                                                                                  (2) 
 
6.2  Calculate the wavelength of sound waves released by a stationery siren with a  
     frequency of 1520 Hz.                                                                                                          (3) 
 
Two trains, A and B, move at a constant velocity of 20 m.s-1 and 25 m.s-1 respectively on a 

straight, horizontal track as shown in the diagram below. An observer is at rest at point P. The 

siren of each train is emitting sound waves with a frequency of 1520 Hz. 

 
Take the speed of sound in the air as 340m.s-1. Ignore the effects of wind. 
 
 
 
 
 
 
 
 
 
 
 
 
6.3  Calculate the: 
  
6.3.1  Observed frequency of the siren of train A.                                                                         (4) 
 
6.3.2  Difference between the frequencies observed for trains A and B                                        (4) 
 

[13] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



QUESTION 8 
 
A group of learners conduct an experiment to determine the emf (E) and internal resistance(r) of a 

battery. The data obtained from the experiment is used to plot points on graph paper and draw a 

line of best fit. The graph of one of the learners is given below. The X and Y axes have not been 

labelled. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8.1  Explain the term internal resistance.                                                                                   (1) 
 
8.2  Write down ONE factor which must be kept constant during this experiment.                     (1) 
 
Using the graph: 
 
8.3  Provide a label for the y-axis.                                                                                              (1) 
 
8.4  Write down the quantity represented by the gradient?                                                         (1) 
 
8.5  Write down the emf of the battery.                                                                                       (1) 
 
8.6  Calculate the internal resistance of the battery.                                                                   (4) 
 
8.7  Determine the value of Vint when the graph reaches 0.8 on the x-axis.                               (1) 
 

[10] 
 
 
 
 
 
 

 
 

 
 



Question 9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 



Question 11 
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