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ALEXANDER ROAD HIGH SCHOOL 
JUNE 2015                                                                                                   3 HOURS 

PHYSICAL SCIENCE PAPER 1 
MH, CO, KB                                                                                                         TOTAL = 150 

GRADE 12 
__________________________________________________________________________________ 

Instructions  
 

 The question paper consists of 9 questions 

 Answer all the questions 

 Answer section A on the answer sheet provided 

 Answer section B on the folio sheets provided  

 A non-programmable calculator may be used 

 Number the answers correctly according to the numbering system used on this 

question paper 

 A data sheet will be provided for your use. 

 Round off to two (2) decimal place unless otherwise stated 

_________________________________________________________________________ 
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 – 1.10) on the attached ANSWER SHEET. 

 

1.1   A force acting on a body only does work if 

A friction is present 

B the body accelerates 

C the force has a component in the direction of the body’s motion 

D the force acts at right angles to the direction of the body’s motion 

 

1.2 Which one of the following forces is a conservative force? 

A Frictional Force 

B Applied force 

C Gravitational force 

D Both A and B 
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1.3 A certain metal is irradiated with various radiations. It is found that only one of the 

radiations liberates photoelectrons. Which one of the following is the most probable 

one? 

A Infrared radiation 

B Red light 

C Blue light 

D Radio waves 

 
1.4 An object falls from the top of a building which is 80m high. Which quantity will 

increase during its descent? The object’s… 

A mass 

B acceleration 

C terminal velocity 

D kinetic energy 

 

1.5 The figures below show the electric field pattern for two neighbouring oppositely 

charged point charges. Which one of the figures correctly shows the resultant 

electrostatic force (F) acting on a negative test charge placed in the field at point P? 

 

1.6  Which one of the following sketch graphs best represents the relationship between 

the total electrical energy transferred (W) and the electric current strength in the 

element of a kettle? 
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1.7 An AC generator is used for: 

 A converting chemical to electrical energy 

 B converting mechanical to electrical energy 

 C converting electrical to kinetic energy 

 D generating energy that can be used to charge a battery directly  

 
1.8 How must the distance between two charges change, for the force to remain the 

same if both charges are doubled?  

 A double 

 B half 

 C 4 times 

 D no change   

 

1.9 Two identical conducting spheres A and B, carry charges of +3,2 x 10-19 and  

-6,4 x 10-19 respectively. The spheres are allowed to touch. During touching,  

sphere A gains… 

 A 1 electron 

 B 2 electrons 

 C 3 electrons 

 D 6 electrons 
 
1.10 The picture below shows the shape of the sound waves as a train moves from Bonita  

 towards Bibo. 

 
  

 

 

 

 

The frequency and pitch of the sound heard by Bonita compared to that heard by Bibo  

 is … 

 

A smaller sound frequency and lower pitch 

B smaller sound frequency and higher pitch 

C greater sound frequency and higher pitch 

D greater sound frequency and lower pitch            SUB – TOTAL: 20 
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SECTION B 

- Answer all questions on the folio pages provided - 
 
QUESTION 2:  
   

2.1 A 2kg toy car is at the bottom of the ramp, inclined at 15° to the horizontal. It then free 

wheels up along the ramp, the car experiences a frictional force of 5N and has a 

speed of 4m.s-1 at point A and comes to rest at point B. 

                                 

2.1.1 Draw a free body diagram to show all the forces acting on the car while it free wheels 

up the ramp.            (3) 

2.1.2 Calculate the work done by the frictional force during the toy car’s motion.  (3) 

2.1.3 Calculate the height “h” reached by the toy car.   (5) 

2.1.4 State the WORK-ENERGY THEOREM in words.   (2) 

2.1.5  Use the WORK-ENERGY THEOREM to calculate what the net work done on the car 

when it reaches the top of the ramp?        (3) 

2.1.6 Calculate the net force (Fnet) acting on the car as it moves up the slope.  (3) 

 

2.2 A toy car is pushed by a child along a horizontal surface at a constant speed of 

1,5m.s-1 as shown below and experiences a forward force of 15N. 

 

 Calculate the average power produced by the child as the car moves from A to B.   (3) 
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2.3 An electric motor drives a water pump which is submerged at the bottom of a 10m 

deep borehole. 

                                             

2.3.1 Calculate the minimum power of the electric motor required to pump the water at a 

rate of 150 liter per minute.      (4)

             [26] 

 
QUESTION 3 
 
  

A 30g bullet fired from a rifle strikes a sand bag fastened to a trolley of combined mass 5kg 

travelling west at 3m.s-1 on a frictionless surface. The bullet becomes embedded in the 

sandbag. The bullet’s velocity immediately before impact is 280m.s-1 east.  

          

3.1 State the conservation of linear momentum in words.   (2) 

3.2 Calculate the velocity of the trolley immediately after the collision.   (5) 

3.3 Calculate the change in momentum of the 5kg trolley.   (3) 

3.4 If the collision last 0,007s determine the net force exerted on the 5kg trolley. (3) 

                     [13] 
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QUESTION 4 
 

A bungee jumper jumps from a bridge which spans 

a river 100 m above the water level. After falling 

freely for 40m, the elastic cord starts to stretch and 

carries on until he has fallen 75m and has reached 

a speed of 5 m.s-1. At the moment the cord breaks, 

the man falls freely for the last 25m until he reaches 

the water.  

 

4.1 Draw a free-hand (rough) displacement-time graph representing the above situation. 

Indicate the following points on your graph: 

t1 = moment the cord starts stretching 

t2 = moment the cord breaks 

t3 = moment he reaches the water 

(You do not have to calculate these time values) 

Use the bridge as reference point and downwards as the positive direction. (4) 

4.2  Calculate the speed which the jumper reached the moment before the cord started to 

stretch.           (3) 

4.3 How long did it take before the cord started to stretch?     (3) 

4.4  Calculate the average acceleration which the bungee jumper experiences from the 

moment the cord starts stretching until it breaks.     (4) 

4.5 Calculate the velocity at which the jumper strikes the water.    (4) 

             [18] 
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QUESTION 5 
 

5.1 Define electric field strength.        (2) 

 

5.2.1 Two charges, Q1 of -2,1 mC and Q2 of 6,3 mC, are separated by a distance of 80 mm.  

 

What is the resultant electric field strength at point X, which is 20 mm from Q1 and 

60mm from Q2?           (6) 

5.2.2 Calculate the force between the two charges.      (4) 

5.2.3 Draw a sketch representing the electric field between Q1 and Q2.   (4) 

             [16] 
 

QUESTION 6 

6.1 The label on an electric fan states the following: 45W, 230 V, 50 Hz 

6.1.1 Calculate the peak value of the potential difference.     (3) 

6.1.2 Calculate the resistance of the fan.       (3) 

6.1.3 Calculate the rms value of the current flowing through the fan.   (3) 

6.1.4 Calculate the peak value of the power consumed by the fan.    (2) 

   

6.2.1 Define rms voltage (not root mean square).      (2) 

6.2.2 Draw a rough sketch graph (not to scale) with the rms voltage, rms current and the 

average power on the same system of axes. Label the graphs clearly.  (3) 

 

6.3.1 AC is generated at power stations. Define AC, in contrast to DC.   (2) 

6.3.2 Name 3 different types of power stations that generate AC in South Africa.  (1) 

6.3.2 Name the components in an AC generator that are responsible for transporting the 

generated current out of the turning parts into the stationary parts.   (2) 

6.3.3 What is the structural difference between an AC and a DC generator?  (1) 

6.3.4 Draw a rough sketch graph of one cycle of AC and DC currents that are produced 

from these different generators. Draw the graphs on different axes and assume that 

the frequency of the two generated currents are the same. Label the graphs 

appropriately.          (2) 
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6.3.5 Name one electrical (not structural) difference between the AC generator and the AC 

motor.            (1) 

6.3.6 One of the changes that one can make to a generator in order for it to deliver a higher 

emf, is to rotate the armature faster. Name and state the law that supports this.   (3) 

6.3.7 What is the energy conversion in the AC motor?     (1) 
___________            [29] 
 

QUESTION 7 

The total mass of a lift, together with its load, is 1 200kg.  It is moving downward at a 

constant velocity of 9 m.s-1.   

What will be the magnitude of the force exerted on the cable on the lift?  Give an  

explanation for your answer.         

                      [5]   

QUESTION 8 

8.1 Graph A shows how the maximum kinetic energy of electrons emitted from the 

cathode in a photoelectric cell varies with the frequency of incident radiation. 

                                

8.1.1 Define the term threshold frequency.   (2)  

8.1.2 What is the threshold frequency of the metal used as the cathode?   (1) 

8.1.3 Calculate the Work Function of the metal used as the cathode in the photocell. (2) 

8.1.4 Calculate the energy of light needed so that the maximum kinetic energy of the 

electron is found to be 8 x 10-19J.   (3) 
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8.1.5 How would the energy in 8.1.4 be affected if incident light of higher intensity is used? 

Simply write INCREASE, DECREASE or STAY THE SAME.   (1) 

 

8.2 A metal worker places two iron rods (A and B) in a furnace. After a while he notices 

that A glows a deep red and B glows a bright orange 

8.2.1 What type of spectrum is produced by these glowing rods? (line absorption / line 

emission)   (1) 

8.2.2 Which ONE of the rods (A or B) radiate more energy?   (1) 

             [11] 
QUESTION 9 
                    

An ambulance is racing towards an accident scene.  The frequency of the siren heard by a 

pedestrian standing on the sidewalk is 15% higher than the actual frequency of the siren.   

(Take the speed of sound to be 340 m.s-1) 

 

9.1 Define the term Doppler Effect.        (3) 

9.2 Is the ambulance moving towards or away from the pedestrian?   (1) 

9.3 At what speed is the ambulance traveling?      (8) 
      

                      [12] 
 

        TOTAL: 150 MARKS 
 
 
 


