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ALEXANDER ROAD HIGH SCHOOL 
MARCH 2017                                                                                       1 HOUR 

PHYSICAL SCIENCE CONTROL TEST 
CO, KB, MH                                                                                                          TOTAL = 60 

GRADE 12 
_________________________________________________________________________________ 

Instructions  

 The question paper consists of 5 questions. 

 Answer all the questions. 

 Answer section A on the answer sheet provided AND section B on folio sheets.  

 Rule off after each question in Section B. 

 A non-programmable calculator may be used. 

 Number the answers correctly according to the numbering system.  

 Round off to two (2) decimal places where necessary. 

 Formulas and a periodic table have been included at the end of the question paper 

_________________________________________________________________________ 
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 1 correct answer. Choose the correct answer and write the letter (A – D) next to the 

relevant question number (1.1 – 1.6) on the answer sheet. 
 
 

1.1 An object is projected downwards, by a person in a hot air balloon, at a velocity of 5 m.s-1 

which is traveling upwards at a velocity of 8m.s-1. What is the speed of the ball as seen 

by an observer on the ground? 

A 5m.s-1  

B 3 m.s-1 

C 8 m.s-1 

D 13 m.s-1 
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1.2 A ball is released from rest. It bounces twice elastically, and is caught at the maximum 

height after the last bounce. Which velocity/time graph (not drawn to scale) correctly 

represents this motion? 

A       B  

 
 
 
 

 
 
 

C       D 
 

 

 

 

1.3 The diagrams represent the sound waves made by a whistle of a high speed  

 train.  Diagram X shows the wave produced by the whistle.  Which diagram  

 represents the sound heard by a stationary observer on the platform as the  

 train approaches? 
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1.4 Zinc granules are placed into separate beakers (I, II, III and IV), each containing a 

different ionic solution as follows: 

  

 Spontaneous reactions will take place in beakers …. 

 A I and III 

 B II and III 

 C II and IV 

 D I and IV  

 

1.5 Two identical pool balls collide head-on with each other. The first ball hits the second ball 

with a speed of v, and the second ball hits the first ball with a speed of 2v. After the 

collision the first ball moves off in the opposite direction with a speed of 2v. Which 

expression correctly gives the speed of the second ball after the collision? 

A v  

B 2v 

C 3v 

D 4v 

 

1.6 A cricket player swings his bat and hits a cricket ball, exerting 12000N on the ball for 

0,007s. The impulse provided on the ball is 

 A 84 N.s towards the bat 

 B 1,71 N.s towards the bat 

 C 1,71 N.s away from the bat 

 D  84 N.s away from the bat 

 

 

    
[2 x 6 = 12] 

 

Beaker I II III IV 

Solution NaCl Pb(NO3)2 CuSO4 MgCl2 
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SECTION B 

QUESTION 2  
 

2. A car travels east at a constant speed of 5 m.s-1, towards a high building. A boy is lying 

on his back on the edge of the roof of the building, throwing a ball vertically up into the 

air at 5 m.s-1. The ball accidentally falls past the edge of the roof. Ignore air resistance.  

2.1 Name and define the type of motion of the car.      (3) 

2.2 Calculate the maximum height that the ball reaches above the building.  (4) 

2.3 Calculate the height of the building if the ball takes 4 seconds to reach the bumper of 

the car; it then bounces once off the front bumper of the car and lands on the ground. 

The bumper is 40 cm above the ground. The car stopped the instant the ball bounced 

on the bumper.          (5) 

2.4 Draw the velocity/ time graph for the complete motion of the ball. Indicate the following 

on the graph:  

 Time that the ball takes to reach its maximum height and the  

 Time when it hits the car’s bumper.      (4) 

                      [16]   

QUESTION 3  

3.1  A man standing in the train station is listening to the whistle of an engine which is 

leaving the station.  There is an apparent change in the frequency of 30 Hz.  The 

original frequency of the engine is 500 Hz. The speed of sound in air is 340 m.s-1.   

 Complete the formula given by copying the formula, but replacing the blocks with the 

correct signs and values.  Then calculate the speed of the departing train. 

 

 

             (5) 

3.2 Which phenomenon associated with light doppler, forms the basis for the Big Bang 

theory?           (1) 

 
                      [6]   
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QUESTION 4  
 
4.1 You are supplied with an iron rod, copper rod and solutions of CuSO4 and FeSO4 (and a 

salt bridge).  Give the cell notation of the galvanic cell you can assemble at standard 

conditions.           (4) 

4.2 Calculate the cell potential of the cell in 4.1?      (3) 

4.3 You decide to plate the iron rod with copper.  You put both rods in CuSO4-solutions and 

attach the electrodes to a DC source. 

4.3.1 What is the energy conversion in this type of cell?     (1) 

4.3.2 Give the half-reaction at the cathode.       (2) 

                      [10]   

QUESTION 5 
 

5.1 A car drives up an incline, which is inclined at 30○ to the horizontal, at CONSTANT 

SPEED. A force of 10000N is applied by the car’s engine and the car experiences a 

frictional force of 3500N as it moves 20m (A to B) up the incline. 

 
 
 

5.1.1 Draw a free body diagram showing all the forces acting on the car.   (4) 

5.1.2 What is the magnitude of the work done by the normal force?   (1) 

5.1.3 State the work energy theorem in words.       (2) 

5.1.4 Use the WORK ENERGY theorem to calculate the work done by the gravitational  

force.            (5) 

5.1.5 Determine the mass of the car.        (4) 

                      [16]   

TOTAL 60 MARKS 
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