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KULLEGG MARIA REGINA  

BOYS’ SECONDARY MOSTA 
HALF-YEARLY EXAMINATIONS 2011/2012 

 
SUBJECT:   PHYSICS                      Form 3            TIME:  1 HR 30 MIN  
    
NAME : ___________________________________________________________               
 
CLASS: ___________                                     INDEX NO : ____________                           
                                     

 

Answer ALL questions in the spaces provided on the exam paper. 

All working must be shown.  The use of a calculator is allowed. 

Where necessary take the acceleration due to gravity, g = 10 m/s2. 
 

   
Forces W = mg 

Density ρ = 
v

m
        

Pressure  P  = 
A

F
 P = h ρ g 

Moments Moment = Force x perpendicular distance 

Area of rectangle/square:  L x B 

Others 

Volume of cuboid/cube:  L x B x H 

 
For examiner’s use: 

 
Number  1 2 3 4 5 6 7 8 Total 

Maximum mark 8 8 8 8 8 15 15 15  

Actual mark          

 
 

 Total Theory Total Practical Final Mark 

Actual Mark    

Maximum Mark 85 15 100 

 
 

Track 3 
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SECTION A  

This section carries 40 marks. 

  

1.   This question is about the density of liquids. 

 
a) Paul needs to find the density of wine.  He pours some wine into a beaker.  His 

teacher tells him that he needs to use two other pieces of apparatus.  Label 

each apparatus shown in Figure 1 and in Figure 2. 

 

            Figure 1                                                                                                  
 

b) If the mass of the empty beaker is 120 g and the mass of the beaker filled with 

wine is 180 g, what is the mass of wine in grams? 

_______________________________________________________________ [1] 

 
c) He pours the wine into the apparatus shown in Figure 1 and notices that the 

volume of wine is 62.5 cm3.  Calculate the density of wine. 

_______________________________________________________________ [2] 

 
d) If the experiment is repeated with a smaller volume of wine, would the density 

of wine be greater than, smaller than or equal to the answer in question c? 

_______________________________________________________________ [1] 

 
e) Paul notices that the cork top that is used to seal the bottles 

floats on wine.   Why does it float on wine? 

_______________________________________________________________ [2] 
 

 

 

   0.00 
g 

(i) (ii) 

Figure 2        [2] 

 
  cork top 
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stand 

weights 

metre rule 

spring 

pointer 

 

2.   This question is about Hooke’s law. 
 

a) Hooke’s law states that _______________ 

is directly proportional to the 

_______________ as long as the 

______________ limit is not exceeded.   [3] 

 
b) A spring is 30 cm long.  When a 2 N weight  

is added, it becomes 33 cm long. 

 
(i) What is the extension of the spring? 

________________________________ [1] 

(ii) If another 2N load is added, what will the new length of the spring be? 

 ____________________________________________________________ [2] 

c) Name two precautions taken during this experiment. 

(i)  __________________________________________________________ 

(ii) __________________________________________________________ [2] 

       
3.   This question is about different types of forces. 

 
        Friction, weight, reaction, tension, engine force, lift, upthrust and air resistance 

are different types of forces.  Label the force represented in each diagram.     [8] 

A

                 

 
 
 

                      

 

 
B 

 

 

C 

D 

E 

 

F 

 

G 

 H 

A = B = C = D = 

E = F = G = H = 
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4.   This question is about turning forces. 

 
Jamie is trying to loosen a nut by using a spanner. 

 

 

 

                                                                                                              
 
 

a) Will the resulting moment be clockwise or anticlockwise? _______________ [1] 

b) In this case, the nut acts as a _______________.     [2] 

c) Calculate the moment produced. 

_______________________________________________________________ [3] 
 

d) Underline the correct answers: 

James could not loosen the nut.  He can loosen it by using a (shorter, longer) 

spanner or by using a (smaller, larger) force.  [2] 

 

 

5.   This question is about pressure. 

 
Oliver is balancing himself on one hand.   

a) Name two factors which affect the pressure he exerts. 

(i)  __________________________________________ 

(ii) __________________________________________  [2] 

b) If his mass is 60 kg, calculate his weight. 

_______________________________________________    [2] 

c) If the area of one hand is 50 cm2, calculate the pressure he  

 exerts in N/cm2. 

_______________________________________________    [2] 

d) Calculate the new pressure he exerts if he stands on two hands. 

_______________________________________________    

_______________________________________________    [2] 

0.2 m 

nut 

spanner 
150 N 
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data logger 

pressure sensor 

pipe 

tube 

water 

SECTION B  

This section carries 45 marks. 
   

6.   This question is about pressure in liquids. 

 
A pipe with a tube is connected to a pressure 

sensor and a data logger. The tube is then lowered 

into a tall can filled with water as shown in Figure 3. 

The results are shown in the table. 

 

a) Which apparatus is used to measure the 

water depth? _____________________ [1]  

b) The table shows the readings obtained at 

different depths. 

     

Depth (m) 0 0.10 0.20 0.30 0.40 0.50 

Pressure (kPa) 101 102 103 104 105 106 
    

(i)  Plot a graph of Pressure (kPa) on the y-axis against Depth (m) on the x-axis.[6] 

(ii) What is the relationship between pressure and depth? 

 __________________________________________________________    [2] 

(iii) What is the pressure at the water surface called? 

 __________________________________________________________    [1] 

(iv) Use your graph to find the: 

 pressure at a depth of 0.35 m. 

 __________________________________________________________    [1] 

 depth where the pressure is equal to 102.5 kPa. 

 __________________________________________________________    [1] 

c) Calculate the pressure due to the water only at a depth of 0.45 m. 

________________________________________________________________    

________________________________________________________________    [3] 

 

tall can 

  Figure 3         
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7.     This question is about turning forces 
 

a)  State the law of moments. 

________________________________________________________________  

________________________________________________________________ [2] 

 
b) Figure 4 shows a uniform rod being balanced by a box as shown. 

 
 

 

 

 

 

 
(i)  Label on the diagram in Figure 4, the weight of the uniform rod.   [1] 

(ii) What is the point where the weight of the rod seems to act called?  

__________________________________________________________ [2] 

(iii) Calculate the anti-clockwise moment. 

__________________________________________________________ [2] 

(iv) What is the value of the clockwise moment? 

__________________________________________________________ [1] 

(v)  Calculate the distance between the centre of the rod and the pivot. 

__________________________________________________________ [2] 

(vi) Calculate the weight of the rod in N. 

__________________________________________________________  

__________________________________________________________ [2] 

(vii) Calculate the mass of the rod in kg. 

__________________________________________________________ [1] 

(viii) What would happen to the rod if the box is moved closer to the pivot? 

__________________________________________________________  

__________________________________________________________ [2] 

 

 

Figure 4         

box 

pivot 

rod 1.2 m 0.3 m 

15 N 
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8.    This question is about hydraulic machines. 
 

Figure 5 shows a simple hydraulic machine used to compress polystyrene 

(jablo).  When a force is applied on piston A, a much larger force is created on 

piston B which is then used to compress the polystyrene. 

 
 
 
 
 
 
 
 

 

a)  Underline the correct answer.  

As the polystyrene is compressed, its: 

(i) volume (increases, decreases, remains the same).    [1] 

(ii) density (increases, decreases, remains the same).     [1] 

(iii) mass (increases, decreases, remains the same).     [1] 

 

b) (i)  Calculate the pressure exerted by piston A,  when a force of 60 N is  

applied on it. 

__________________________________________________________ [3] 

(ii)  What is the value of the pressure at piston B?  Explain. 

__________________________________________________________ [2] 

(iii) Calculate the force used to compress the polystyrene. 

__________________________________________________________  

__________________________________________________________ [3] 

(iv) What is the advantage of using a hydraulic machine? 

__________________________________________________________ [2] 

(v)  If bubbles of air are trapped inside the oil, the system does not work. Why? 

__________________________________________________________ [2] 

END OF PAPER 

polystyrene 
(jablo) 

Piston A  
(0.01 m2) Piston B 

(0.4 m2) 

Oil  

Figure 5         


