PROJECTILES 2

(Take g = 9.8 ms-2 and ignore frictional effects in all problems)

1. A man stands on a 20 m high cliff and throws a stone horizontally at 15 ms-1. 

Calculate:

(a) how long it will take the stone to hit the ground

(b) how far out from the case of the cliff the stone will land

(c) its velocity (magnitude and direction) when it lands

(d) the height when its motion is at 10o to the horizontal

(e) its position and velocity (magnitude and direction) 1.5 s after launch

2. A stone is projected upwards at 25 ms1 at an angle of 30o to the vertical. 

Calculate:

(a) the maximum height to which it rises

(b) its horizontal range

(c) the velocity (magnitude and direction when it hits the ground

(d) the time of flight

3. A ball is thrown upwards at 15 ms-1 at 40o to the vertical. 

Calculate:
(a) the maximum height to which it rises

(b) its horizontal range

(c) the time of flight

4. Show that the maximum range for a given projectile occurs when the angle of projection is 45o if the effects of air are ignored.
5. A projectile with an initial velocity of 30 ms-1 at an angle of 30o to the horizontal hits a vertical cliff in its path at right angles. How far away from the base of the cliff was the projectile launched?

6. An aeroplane flies at a height h at a constant speed u in a straight horizontal line so as to pass vertically over a certain gun. At the instant when the aeroplane is a height h, vertically  above it the gun fires a shell which just strikes the plane. 

Find:

(a) the minimum muzzle velocity (v) and 

(b) the correct angle of elevation (A) of the gun barrel.

