1. Attime 7= 0, a small ball is projected vertically upwards with speed Ums™ from a
point 4 that is 16.8 m above horizontal ground.

The speed of the ball at the instant immediately before it hits the ground for the first time
is 19ms™

The ball hits the ground for the first time at time 7 = 7" seconds.

The motion of the ball, from the instant it is projected until the instant just before it hits
the ground for the first time, 1s modelled as that of a particle moving freely under gravity.

The acceleration due to gravity is modelled as having magnitude 10 ms

Using the model,
(a) show that U= 5
(2)
(b) find the value of 7,
()
(c) find the time from the instant the ball is projected until the instant when the ball is
1.2m below 4.
“)
(d) Sketch a velocity-time graph for the motion of the ball for 0 < 7 < T, stating the
coordinates of the start point and the end point of your graph.
()

In a refinement of the model of the motion of the ball, the effect of air resistance on the
ball 1s included and this refined model is now used to find the value of U.

(e) State, with a reason, how this new value of U would compare with the value found in
part (a), using the initial unrefined model.

M

(f) Suggest one further refinement that could be made to the model, apart from including
air resistance, that would make the model more realistic.
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