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 3. A ball is thrown vertically upwards.

The ball is above the ground when released.
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The graph shows how the vertical velocity of the ball varies with time from 
the instant it is released until just before it hits the ground.

vertical velocity (m s−1)

�∙6

0∙0

−�∙�

time (s)

The effects of air resistance can be ignored.

(a)  (i) Calculate the time taken for the ball to reach its maximum height.

Space for working and answer
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 3.  (a) (continued)

 (ii) Calculate the distance the ball falls from its maximum height to the 
ground.

Space for working and answer

(b) The ball is now thrown vertically upwards from the same height with a 
greater initial vertical velocity. 

Add a line to the graph below to show how the vertical velocity of the 
ball varies with time from the instant it is released until just before it 
hits the ground. 

The effects of air resistance can be ignored. 

Additional numerical values on the axes are not required.
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 (An additional graph, if required, can be found on Page 39.)
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