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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 and a periodic table 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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Question 1 
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  Two constant forces each of magnitude F Newton act at the same time, on two 

 different bodies A and B. The mass of B is twice the mass A.  
 

B 

F 

A F 

 

m 2 m 

 

 

The magnitude of the acceleration of B is ... the acceleration of A (effect of friction is 
negligible). 

 

A twice  
B half  
C equal to  
D one fourth  

 
1.2  
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1.3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.4  
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1.5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.6  
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1.7  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.8  
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1.9  
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1.10  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
             [2 x 10 = 20] 
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SECTION B 
 
INSTRUCTIONS AND INFORMATION 
 
 
1. Leave ONE line between two sub questions, for example between QUESTION 2.1  
 and QUESTION 2.2. 
 
2. Show the formulae and substitutions in ALL calculations. 
 
3. Round off your numerical answers to TWO decimal places 
 
Question 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1 Give a reason why the block is in equilibrium.            (1) 
 
2.2 Determine, by accurate construction or calculations the magnitude and  
 and direction of the force needed to keep the 50 N horizontal force and the force in  

rope XY in equilibrium (equilibrant) . Your calculations must be accompanied by a                         
 labelled vector triangle.            (7) 
 
2.3 Hence determine the unknown mass.                        (3) 
              [11] 
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Question 3 
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Question 4 
 
 
The following graph shows Clayton’s motion while he is cycling at the beach.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.1 Using the graph, calculate his acceleration during the first ten seconds.   (3) 
 
4.2 Describe Clayton’s motion in the time interval between 10 and 25 seconds.  (2) 
 
4.3 During the time interval of 10 and 25 seconds, Clayton exerts a force of 500 N while 

peddling his bicycle up a hill.  The incline of the hill is 30 ° with the horizontal.                                           
If Clayton’s mass is 65 kg, calculate the coefficient of kinetic friction during this time                    
interval.            (5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.4 Using the graph, calculate Clayton’s displacement for the entire motion  
 (from 0 to 40 seconds).          (4) 
              [14] 
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Question 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.1 State, in words, Newton’s Second Law of motion.            (3) 

5.2 Draw separate labelled force diagrams indicating only all the horizontal forces  

 acting on P and Q.                 (5) 

5.3 Calculate the magnitude of T (the force linking the blocks).           (4) 

5.4 Calculate the mass of block Q.                (4) 

                  [16] 
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Question 6 
   

 

The diagram below shows two balls, the mass ball A is 0,0015 kg and the mass of B is 870 g. 
The centre-to-centre distance between the balls is 1 000 cm. 

 

 

A = 0,0015 kg B  =  870 g 

 

1 000 cm 

 

 

 
 
6.1 State Newton’s law of universal gravitation.       (2) 

 

6.2 Calculate the magnitude of the force that ball A exerts on ball B    (4) 

 

6.3 Determine the magnitude of the force that ball B exerts on ball A. State which law 

 you used to determine your answer.        (2) 

 

6.4 Determine by what factor the force would change if: 

 

6.4.1 one of the objects’ masses is doubled and the distance between the objects is trebled.  (2) 

6.4.2 both masses are tripled and the distance is halved.       (2) 

 

6.5 A friend of yours who is in Grade 11, but is not taking Physical Science as one of  

their subjects, comes to you and tells you that his weight is 60 kg. As a Physical                   

Science learner explain the differences between weight and mass.     (2) 

 
              [14] 
 
 
 
Question 7 
 
A certain planet is half the mass of earth and has half the radius of the earth.                                       

If an object’s weight is 200 N on earth, calculate the weight of the object on that planet.    [6] 
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Question 8 
 

Two positive point charges, q1= +16x10
-6

 C and q2 = +4 x10
-6

 C, are separated by a 
distance of  3 m. 

 

 

 
+q1 

 P 
q2 

 
 

  

E1 

 
 

 E2   
 

         
 

     

 

 
  r  

  
 

  
 

3 m 

   
 

        
 

        
 

  
 
      

8.1 Draw the electric field pattern between the charges.                 (2) 

8.2 Define the term electric field.       (2) 

 

  8.3     Calculate the distance r between the charges, given that the net electric field  

 at P is zero.                 (5) 

 

  8.4 The two spheres are allowed to touch and then returned to their original  

 positions. Calculate the NUMBER OF ELECTRONS which are transferred 

 from one sphere to another when the spheres are in contact.                     (3) 

 

                 [12] 

 
 
Question 9 
 

  
  

   

 
 
 
 
 
 
 
 
 
 
 
 

Calculate the net electrostatic force on Q2.        (7) 
              [7] 

 

Q1 = -6 pC 

Q2 = +4pC 

Q3 = -2pC 

30 cm 

40 cm 
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Question 10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
10.1 Define the term emf.          (2) 
 
10.2 Calculate the internal resistance of the battery.       (4) 
 
10.3 What is the reading on V2, when switch S2 is open.      (1) 
 

Switch S2 is now closed 
 
10.4 What will happen to the ammeter reading? Write only INCREASE, DECREASE or  
 REMAIN CONSTANT.          (1) 
 
10.5 Calculate the new reading on voltmeter V2.       (3) 
 
10.6 Calculate the amount of heat energy dissipated in the battery in one minute as a  
 result of its internal resistance.          (3) 
 
10.7 Calculate the resistance of R.         (4) 
 
 

The resistor of 3Ω now burns out. 
 
10.8 What effect will it have on the following: (State either INCREASE, DECREASE OR                   
 REMAINS THE SAME) 
 
10.8.1 The reading on the ammeter. Explain your answer.      (2) 
10.8.2 The reading on the voltmeter, V1? Explain your answer.     (3) 
 
              [23] 
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Question 11 
 
A group of learners were tasked to experimentally determine the relationship between the current and 
potential difference across a conductor at constant temperature, by changing the number of cells in 
the circuit.  The following table shows the results they obtained. 
 

Number of cells 
in series  

Potential difference  (V) Current (A) 

1 2 1 

2 4 2 

3 6 3 

4 8 4 

 
11.1. Write down an investigative question for this experiment.     (2) 
 
11.2. Write a possible hypothesis for the above experiment.      (1) 
 
11.3. Draw a graph of V vs I.           (4) 
 
11.4 Determine the gradient of the graph, what does this value represent.    (3) 
 
11.5 Is your hypothesis correct? Explain.        (2) 
              [12] 
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Bonus Question 
Question 12 
 
Clay, with a mass of 0,06 kg, is dropped straight down and hits the roof of a car with a velocity of 

15m.s-1.  The clay deforms in 1s and sticks to the roof.  
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              [15] 
 
 
 

Total 150 (plus bonus = 165) 
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Force 

Fnet = ma p = mv 

w =mg                   Fg = m.g Fnet ∆t =∆p 

F =   Gm1m2 

            r
2 

∆p = mvf  −mvi 

 

g =   Gm 

         r2 

 

 

fs
max = µs.N       or     fs

max = µs.FN  

fk = µk.N            or    fk = µk.FN              

 
 
 
 
 
 
 
 
 


