Cuestion 4 { Lnif I5)
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A girl throws a ball vertically upwards with a speed of 20ms~"'. A boy standing
10 metres away subsequently throws n stone at the ball, The spesd of projection
of the stone is 104G ms 1, and e ball and the stone are thrown from the same
level, Thronghoul the guestion, you should peglect ar resistance and model the
ball and stone as particles which experience only the foree of gravity during their
Rights. You should asswme that the acceleration due to gravity 15 constant ad of
magnitude g = 10ms *

(1) Find the maximom height of the badl in its fight, and how long it takes to
reach this height,

{ii] From Newton's second laow of metien, show that the horizontal and upersrd
vertheal dizplacements = and g of the stone from 1ts point of projection satizfy
b equation
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where o is the angle of projection of the sbone,

(iii} Find the angle of projection of the stoue, and the time at which the boy should
throw i, in order that the ball will be hit by the stane when o Ball i oak the
highest poiot of (15 brajectory.

[ Yo meay find the following identity wseful:

goct o = 1 + tan® o]
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