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Half Yearly Exams – Scholastic Year 2011/2012 

FORM 3 PHYSICS TIME: 1 h 30 mins 

Name: ________________________________ Teacher: _______________________________ 

Class: ________________________________ Index: _______________________________ 

INSTRUCTIONS 

� Answer ALL questions on this examination paper. No extra foolscaps or graph papers are needed. 

� Page 12 of this examination paper can be used for rough working. 

� This paper carries 85 marks. Laboratory coursework carries 15 marks. 

� The use of the calculator is allowed, however ALL necessary working must be shown. 

� Where necessary, assume g = 10 N/kg. 
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SECTION A (This section carries 40 marks of the total mark) 

1. This question is about physical quantities. 

Fill in the following table according to the headings included. [8] 

 Physical quantity S.I. unit Instrument used 

a)  kilograms (kg)  

b)   stopwatch 

c) Force   

d)  metres (m)  

 

2. This question is about mass, weight and gravity. 

a) Fill in the following paragraph with the correct word or words from the list below. You might 

not need to use all of the given words. [5] 

changes particles gravity 

doesn’t change quantity force 

 

Mass is the ____________________ of ____________________ which make up an object. 

Weight is the ____________________ due to ____________________. Mass 

____________________ when someone goes on the Moon. 

 

b) An astronaut has a mass of 100 kg. 

i) What is his mass on the Moon? [1] 

_____________________________________________________ 

 

ii) Calculate his weight on Earth. [1] 

_____________________________________________________ 

_____________________________________________________ 

 

iii) Calculate his weight on the Moon, given that g on the Moon is 1⋅67 N/kg. [1] 

_________________________________________________________________________ 

_________________________________________________________________________ 
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3. This question is about moments. 

Anna and Diane went to play on a seesaw, as shown below. Anna’s weight is 400 N while Diane’s 

weight is 300 N. 

 

 

 

 

 

a) Calculate: 

i) The moment produced by Anna’s weight about the pivot. [2] 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

ii) The moment produced by Diane’s weight about the pivot. [2] 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

b) Is the above seesaw balanced? [1] 

____________________________________________________________________________ 

 

c) Diane’s dog joins on the seesaw and sits at the very edge behind Diane as shown below. The 

kids and the dog manage to keep the seesaw balanced. Calculate the dog’s weight W. [3] 

 

 

 

 

 

 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

2 m 2 m 2 m 2 m 

400 N 300 N 

2 m 2 m 2 m 2 m 

400 N 300 N W 
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4. This question is about energy. 

a) State whether the following statement are true or false by underling the correct answer. [2] 

i) 

 

All of the non-renewable sources of energy are fossil 

fuels. 
TRUE   or   FALSE 

ii) 

 

Non-renewable sources of energy produce energy at a 

faster rate (quicker) than renewable energy. 
TRUE   or   FALSE 

 

b) Solar energy-operated cars are already in use. These work by 

photovoltaic cells that charge the battery to run the engine. In a 

test drive, a model solar-operated car covered a distance of     

150 m with an engine force of 200 N. 

i) Calculate the work done by the car along this distance. [2] 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

ii) The efficiency of the car is 60%.  Calculate the total energy given to the car to travel this 

distance. [2] 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

iii) Fill in the missing energy changes that take place when the car moves. [2] 

 
 

Kinetic 

Energy 
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5. This question is about moments. 

a) The diagram shows a fisherman catching a fish. 

The fisherman exerts an upward force F on the 

fishing rod. The fish weighs 6 N. 

 

The diagram below is a simplified diagram of the 

forces and the distances involved. 

 

 

 

 

 

 

 

 

i) Calculate the anticlockwise moment about the pivot. [2] 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

ii) The fishing rod is balanced. State the value of the clockwise moment about the pivot. [1] 

_________________________________________________________________________ 

 

iii) Calculate the upward force F exerted by the fisherman. [3] 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

b) The fisherman now caught a heavier fish weighing 20 N. Where should the fisherman’s same 

upward force F be applied, towards or away from the pivot? Explain your answer. [2] 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

6 N 

Fishing rod 

Pivot 

2 m 

0⋅5 m 

F 
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SECTION B (This section carries 45 marks of the total mark) 

6. This question is about energy. 

A girl is on a skateboard going down a hill, 45 m high. Their total mass is 60 kg. 

 

 

 

 

 

 

 

 

 

 

a) Work out the potential energy of the girl and the skateboard at the top of the hill. [2] 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 

b) What happens to this potential energy as the girl starts skating down the hill? [1] 

____________________________________________________________________________ 

 

c) What is the kinetic energy of the girl and skateboard at the bottom of the hill? [1] 

____________________________________________________________________________ 

 

d) i) Which principle of Physics did you use to answer question (c) above? [1] 

_________________________________________________________________________ 

 

 ii) State this principle. [2] 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

       Forward force 

  ___________________ 

  ___________________ 
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e) Work out the speed of the girl and the skateboard at the bottom of the hill. [3] 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 

f) The diagram on page 6 shows the forces acting on the girl and the skateboard as they are going 

down the hill. Fill in the missing forces acting in the spaces provided. [2] 

 

g) In reality, is the speed of the girl and the skateboard as they are moving downhill, less or more 

than the answer in question (e) above? Give a reason for you answer. [1] 

____________________________________________________________________________ 

____________________________________________________________________________ 

 

h) At the end of the hill, all of the kinetic energy is transformed into _______________ and 

_______________ energies. [2] 

 

 

 

 

 

 

 

 

 

 

 

 

Turn over for question 7. 
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7. This question is about Hooke’s law. 

 Michael hangs a spring vertically from a fixed support. He 

uses a light pointer attached to its lower end to take readings 

on a vertical scale. He then places some weights into the pan 

such that the spring extends. 

 

 

 

 

 Michael then tabulates the following data of the scale 

readings. 

Weight (N) 0 4 8 12 16 

Scale reading (cm) 10 16 22 28 34 

Extension (cm)      

 

a) Calculate the extension for each reading to fill in the table above. [5] 

 

b) What is the original length of the spring? [1] 

____________________________________________________________________________ 

 

c) i) On the graph paper provided on page 9, plot a graph of extension (cm) on the y-axis against 

weight (N) on the x-axis. [4] 

 

ii) What would the extension of the spring be for a weight of 10N? [2] 

_________________________________________________________________________ 

 

iii) Has the spring exceeded its elastic limit? Explain. [2] 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

iv) Underline the correct word. [1] 

If a softer spring is used for the above experiment, the graph drawn would be                        

(less steep / steeper) than that obtained. 
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8. This question is about density. 

a) The diagram below shows the apparatus being used by Rachelle to calculate a value for the 

density of a stone. 

 

 

 

 

 

 

 

i) Describe the three steps that Rachelle should follow in order to calculate a value for the 

density of the stone. [3] 

� ______________________________________________________________________ 

______________________________________________________________________ 

� ______________________________________________________________________ 

______________________________________________________________________ 

� ______________________________________________________________________ 

______________________________________________________________________ 

 

ii) Mention two precautions that Rachelle should undertake in order to obtain an accurate 

result. [2] 

� ______________________________________________________________________ 

______________________________________________________________________ 

� ______________________________________________________________________ 

______________________________________________________________________ 

 

iii) Using the information given in the diagram above, calculate the density of the stone. [3] 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

230 g 

50 cm
3 

60 cm
3 

Stone 
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b) In another experiment, Rachelle poured three different liquids into a measuring cylinder. The 

diagram below shows the final result obtained. 

 

 

 

 

 

 

 

 

 

Fill in the following table. Write the letter of the liquid next to the correct substance with the 

shown density. [3] 

Substance Density (g/cm
3
) Liquid 

Mercury 13⋅0  

Water 1⋅0  

Oil 0⋅8  

 

c) Rachelle went to the market and bought a ‘gold’ ring. At home, she found 

that the mass of the ring was 550 g and its volume was 50 cm
3
. Is the ring 

truly a gold one? Explain your answer. [4] 

 

(Density of gold = 19 g/cm
3
, Density of iron = 8 g/cm

3
, Density of lead = 11 g/cm

3
) 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 

 

- - - - - - - - - - - - END OF EXAMINATION PAPER - - - - - - - - - - - - 

Liquid A 

Liquid B 

Liquid C 
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ROUGH WORKING (This page can be used for rough working) 
 

 

 


