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ALEXANDER ROAD HIGH SCHOOL 

MARCH 2016                                                                                        1 HOUR 
PHYSICAL SCIENCE CONTROL TEST 

KB, MH, CO                                                                                                TOTAL = 60 
GRADE 12 

___________________________________________________________________ 
Instructions 
  

 The question paper consists of 5 questions 

 Answer all the questions 

 Answer section A on the answer sheet provided 

 Answer section B on the folio sheets and answer each question on a new side of a page. 

 A non-programmable calculator may be used 

 Number the answers correctly according to the numbering system 

 All  relevant data can be found at the end of the question paper 

 Round off to two (2) decimal places where necessary 

___________________________________________________________________ 
 

SECTION A 
- Answer on the answer sheet - 

 
QUESTION 1: Multiple choice 
 
Four possible options are provided as answers to the following questions.  Each question has only 
ONE correct answer. Choose the answer and make a cross (X) in the block (A–D) next to the 
question number (1.1 – 1.6) on the attached ANSWER SHEET. 
 
1.1 The graph shows the variation of velocity with time of a body moving under the influence of 

gravity. Downward is taken as positive.  

 

 What is the total displacement of the body, in meters, in time 2t? 

 A 5t2  B 2vt  C vt  D zero  

1.2 A ball falls from rest onto a soft surface and bounces once before coming to rest. Which 

one of the following graphs is the best representation of the velocity of the ball at different 

times?  
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1.3 A learner is standing on a stationary 2,3kg skateboard. If the learner jumps at a velocity of 

0,37m.s-1 forward, the skateboards velocity becomes 8,9m.s-1 backwards. What is the mass 

of the learner 

 

 A 75,73 kg 

 B 55,32 kg 

 C 48,16 kg 

 D 63,40 kg 

 

1.4 A 5000kg truck enters a gravel pit on the side of the road travelling at 30m.s-1 south. The 

speed of the truck is decreased to 20m.s-1 over 5s. Calculate the net horizontal force acting 

on the truck. 

 

 A 100000N south 

 B 10000N north 

 C 100000N north 

 D 10000N south 

 

1.5  An ambulance approaches a man standing on the sidewalk.  The ambulance’s siren  

       emits a soundwave with a constant frequency.  Which of the following graphs represent  

       the observed change in frequency as heard by the man as the ambulance passes, best? 

A     B  

 

 

 

C       D   
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1.6  A sound source approaches a stationary observer at constant velocity.  Which one of  

      the following describes how the observed frequency and wavelength differ from that of  

      the sound source? 

 Observed Wavelength Observed frequency 

A Greater than Greater than 

B Less than Less than 

C Greater than Less than 

D Less than Greater than 
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SECTION B 
 
QUESTION 2 
2.1 The following extract comes from an article in a school newspaper.   
 (taken and adapted from DoE Nov. 2009(1)) 
 

THE LAWS OF PHYSICS ARE ACCURATE!  
Two construction workers, Alex and Lutho, were arguing about whether a smaller brick 
would hit the ground quicker than a larger brick when both are released from the same 
height. Alex said that the larger brick should hit the ground first. Lutho argued that the 
smaller brick would hit the ground first.  

        

2.1.1 Are their statements correct? Give a reason for your answer.     (3) 

 

2.2 A group of Physical Sciences learners decide to test Alex's and Lutho's hypotheses. They 

drop two bricks, one small and the other much larger, from one of the floors of the school 

building. 

2.2.1 Write down TWO precautions they should take to ensure that the result is reliable. (2) 

2.2.2 Give a reason why, despite all the necessary precautions, they might not get the correct 

result.             (1) 

2.2.3 In another experiment, the learners drop a brick A from a height of 8 m. After 0,6 s, they 

throw a second brick B downwards from the same height. Both bricks, A and B, hit the 

ground at the same time. 

 Ignore the effects of friction and calculate the speed at which brick B was thrown.  (7) 

               

2.3.1 Define Constant acceleration         (2) 

2.3.2 Sketch a rough acceleration-time graph for a soft ball that bounces once, to a height of      

0,3 m after it was projected vertically downwards from a height of 1 m? Take upwards as      

the positive direction. You do not have to calculate any values. Only show the acceleration    

on the graph?           (1) 

               

                       [16]   
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QUESTION 3 
 

A penguin skis down a 20m long snow covered slope which forms an angle of 25◦ angle with the 

horizontal. 

                  

The total mass of the penguin and the skis is 50kg. A constant frictional force of 60N opposes the 

penguin’s movement. The speed of the penguin, when he initially starts skiing from the top of the 

hill is 2,5 m.s-1  

3.1 Draw a free body diagram to show all the forces acting on the penguin as he moves down 

the slope.                  (3) 

3.2 State the work-energy theorem in words.        (2)  

3.3 Calculate the net work done by all the forces on the penguin      (4) 

3.4 Use the WORK, ENERGY THEOREM to calculate the speed of the penguin when he 

reaches the bottom of the 20m hill        (4) 

3.5 Calculate the power output of the penguin if it takes him 3,5s to reach the bottom of the 20m 

hill.                       (3)

    

                      [16]   
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QUESTION 4 

 

 

A standard hydrogen half-cell is connected to a silver halfcell and the circuit is completed by 

adding a saltbridge. 

4.1 Write the half-reaction at the anode.        (2) 

4.2 Write the half-reaction at the cathode.        (2) 

4.3 Give the cell-notation for the voltaic cell.        (5) 

4.4   Calculate the E° of the cell.          (3) 

                  [12] 

QUESTION 5 
 

      

 

 

 

A boy made a video recording of a race.  An analysis of a section of the recording showed a 

recorded frequency of 990 Hz.  The actual frequency of the engine was 750 Hz.  The speed of 

sound in air is 340 m.s-1. 

5.1 Is the car traveling towards or away from the boy at that time?    (1) 

5.2 What is the speed of the car?         (3) 

              [4]  

 

 

   silver 

Silver nitrate solution 
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ELECTROCHEMICAL 
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