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A motor in the submarine turns the gear wheels shown in the figure below.  
 

 
Gear wheel A rotates clockwise through one complete turn. 
i. Which of these is correct for gear wheel B? 

 Amount that gear wheel B 
rotates 

Direction gear wheel B 
rotates 

A 1½ turns clockwise 
B 1½ turns anticlockwise 
C ⅔ of a turn clockwise 
D ⅔ of a turn anticlockwise 

 

ii. A bubble of gas escapes from the submarine. The volume of the bubble is 23.0 cm3. 
The pressure of the gas inside the bubble is 297 kPa. The bubble rises to the surface 
without changing temperature. Calculate the volume of the bubble when it reaches the 
surface. Atmospheric pressure = 101 kPa 

V2 = (p1 × V1) ÷ p2 

 

V2 = (297 × 103 × 23.0) ÷ (101 × 103) 
 

V2 = 67.6 (cm3) 
volume = 67.6  cm3 

Look at the diagrams of a light ray as it passes from air through a glass block. 
Which diagram shows an incorrect refraction? 
 

 
 

  
A B C D 

 
 

 


