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3 : 2D Kinematics: Projectile motion:

A boy shoots a football from the top of a hill with velocity (Vo). The ball flies off the hill and lands

onto a plain surface at a distance (Do) from the base of the hill as shown below. The height of the
hill from its base is (H). Air friction is neglected.

[10]
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(a) The ball flies off the hill at an angle of 45° and keeps moving up in the air against the gravity

for one-third of the total time of flight (t) before it begins to drop. What was the total time of flight

of the ball (t) just before it hits the ground? [2]

(b) Determine the initial velocity (vg) of the ball soon after jt leaves the hill-top. fi.e. find an
expression for the velocity in terms of H, Dy and g.]

(2]



(c) What are the components of the final velocity of the ball before it hits the ground? Determine
the speed of the ball when it hits the ground if H=D,/2? [4]

(d) What was the direction of the ball’s velocity just before it hits the ground? [2]



