VI3 Projectiles Challenge

Challenge 1

A particle is projected from a horizontal surface at a speed V and at an angle o above the horizontal.

. : ... VZsin’a
(a) Prove that the maximum height of the particle is — (6 marks)
8
(b) A ball is hit from ground level. The ball initially moves at an angle of 60° above the horizontal.
The maximum height of the ball is 6 metres above the ground. Modelling the ball as a particle:

(i) find the initial speed of the ball; (3 marks)

(ii) find the range of the ball. (4 marks)




Challenge 2

A ball is thrown with velocity V' down a plane which is inclined at an angle « to the horizontal.

If B is the angle which the initial velocity of the ball makes with the inclined plane, show that
the range down the plane along the line of greatest slope is

v
——5—sin B cos (o — B). (8 marks)
gcos” o




Challenge 3

A slope is inclined at an angle of 20° below the horizontal. A ball is projected at a speed of

30 ms™' from the slope at an angle of 40° above the slope. The ball moves in a plane that contains
the line of greatest slope of the plane.

(a) Find the time of flight of the ball, given that it moves down the slope. (5 marks)
(b) Find the range of the ball. (4 marks)

(c) Find the speed of the ball when it hits the slope, giving your answer correct to 2 significant
figures. (4 marks)




Final Challenge

A large sand dune can be modelled as a triangular prism with two inclined planes, one plane, AB,
inclined at 8° to the horizontal and the other plane, AC, inclined at 70° to the horizontal.

A 1s a point on the top ridge of the sand dune, as shown in the diagram.

A
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A football is kicked up a line of greatest slope on that part of the sand dune which is inclined at
8° to the horizontal. When it reaches the top ridge the football is travelling with velocity u, and
it then moves freely under gravity until it strikes the inclined plane AC.

Find, in terms of u:

(a) the time for which the football is not in contact with the sand; (6 marks)

(b) the distance down the slope from A at which the football strikes the sand dune AC.
(6 marks)




