
Page 1 of 19 

 

HILLCREST HIGH SCHOOL 
PHYSICAL SCIENCE  

GRADE 12  
PAPER 1- PHYSICS 

 
 
 
 

SEPTEMBER 2019                                                                                                          
                  TIME: 3 HRS 

                                                                                                                          TOTAL 150 
 
 
 

Instructions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

Answer ALL the questions. 
 
This question paper consists of TWO sections: 
 
SECTION A (18) 
SECTION B (132) 
 
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 
 
 
1.1  
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2  A package is dropped from a hot air balloon from two different heights. In the  
      first instance the height of the balloon from the ground is H and it takes t seconds for  
     the package to reach the ground. In the second instance the package is dropped  from 
 a height of 4H. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The time for the package, dropped from the height of 4H, to reach the ground compared to 
the time t of the package dropped from H is: 
 

A. t 
B. 2t 
C. 4t 
D. 16t 
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1.3 A ball is dropped from rest, in the absence of air friction, from a height h with  

      mechanical energy equals to E. When the ball reaches a height 
1

3
 h, the kinetic  

      energy of the ball will be… 

 

A. 
1

3
𝐸 

 

B. 
2

3
𝐸 

 
C. 𝐸 

 

D. 
3

2
𝐸 

 
 

 
1.4  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 4 of 19 

 

 
1.6  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.7  
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1.8  
 
 
 
 
 
 
 
 
 
 
 
 
  
1.9 When a monochromatic light is shone onto a clean cadmium surface, electrons  
      with kinetic energy up to a maximum of 2P are released. The work function of  
       cadmium is P. 
 
 What is the frequency of the photons of this lights? 
 

A. 
3𝑃

ℎ
 

 

B. 
𝑃

ℎ
 

 

C. 𝑃ℎ 

 

D. 3𝑃ℎ 
   

[2 x 9 = 18] 
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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  
 

2.1 A block A, of mass 50kg, is at rest on a table. It is connected to block B by means of 
two light inextensible strings knotted at M. A third string is arranged in such a way that 
the string connecting block A is horizontal as shown in the diagram below. 
 
The coefficient of static friction between block A and the surface of the table is 0,20. 
The resultant of all forces acting at point M is zero. 
 
 
 
 
 
 
 
 
 
 
 
The tension in the string connecting block A is T2 and that for the string that pulls at 
300 is T1 as shown in the diagram. 
 
2.1.1 Draw a labelled free-body diagram to show all the forces acting on the  
         knot at M                                                                                                             (3) 
 
Calculate: 
 
2.1.2 The magnitude of the tension T2.                                                                       (4) 
 
2.1.3 The mass of B.                                                                                                   (5) 

[12] 
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Question 3 
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Question 4 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          [10]
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Question 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
At a certain height, when the rocket has a velocity of 5m.s-1, the last fuel is used up and section A 
then has a mass of 3 kg. To get section B even higher, a small explosion separates section B from 
section A at this point and increases the upward velocity of section B to 8 m.s-1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   5.4    Calculate the magnitude of the force that the section A exerts on section B if the blast     
    lasts for 0,1 seconds.                                                                                                        (3) 
                       [12] 
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Question 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

             [14] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 11 of 19 

 

 
Question 7 
 
The siren of a stationary train emits sound waves with a frequency of 520 Hz as observed by a 
learner standing on a platform at the station. Take the speed of sound in air to be 340m.s-1. 
Ignore the effects of wind. 
 
7.1  State the Doppler Effect in words.                                                                                        (2) 
 
7.2  Calculate the wavelength of the sound wave observed by the learner.                               (3) 
 
A second train with an identical siren moves at a constant speed of 15m.s-1 towards the  
learner on the platform. 
 
7.3  Calculate the frequency of the siren of the second train as observed by the learner.         (4) 
 
7.4  Write down the frequency heard by the driver of the second train.                                      (1) 
 
7.5  How does the wavelength of the sound waves from the siren of the SECOND train    
 compare to that of the first train? 
       Write down only LONGER, SHORTER or THE SAME. Explain the answer.                       (3) 

[13] 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 12 of 19 

 

 
Question 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 9 
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Question 10  
 
The battery has an emf of 24V in the circuit shown below. When switch S is closed, the reading on 
V1 is 20V and the reading on V2 is 4V. The resistance of the different resistors is shown in the 
diagram. The resistance of the ammeter and connecting wires can be ignored. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10.1  Calculate the internal resistance of the battery.                                                                   (9) 
 
10.2  Explain how the reading on V1 is influenced if switch S is opened.                                     (4) 

[13] 
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Question 11 
 
The diagram below represents a simplified drawing of an electric device that is connected to a 
bulb. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11.1  Write down the principle on which the device operates.                                                      (1) 
 
11.2  Write down ONE method to increase the brightness of the bulb                                         (1) 
 
11.3  Write down the name of component X.                                                                                (1) 
 
The graph below shows the output voltage for one rotation of the coil in this electric device. 
 
 
 
 
 
 
 
 
 
 
 
 
 
A 100W bulb is connected to this electric device and burns with maximum intensity. 
 
11.4  Calculate the resistance of the bulb.                                                                                    (5) 

[8] 
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Question 12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                     [11] 
 

TOTAL 150 
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