A ball is dropped from rest from a height h above the ground. Another ball is thrown vertically upwards from the ground at the instant the first ball is released. Determine the speed of the second ball if the two balls are to meet at a height h/2 above the ground.

SOLUTION 
At any time t, the position of the ball released from rest is given by
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At time t, 
The position of the ball thrown vertically upward is described by
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The time at which the first ball has a position of
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Is found from the first equation as
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Which yields 
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To require that the second ball have a position of
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At this time, use the second equation to obtain
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This gives the required initial upward velocity of the second ball as.
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