Review-Projectiles and Moments
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Figure 2
A small ball is projected with speed 14 m s™! from a point 4 on horizontal ground. The
angle of projection is a above the horizontal. A horizontal platform is at height 7 metres
above the ground. The ball moves freely under gravity until it hits the platform at the point
B, as shown in Figure 2. The speed of the ball immediately before it hits the platform at
Bis10ms.

(a) Find the value of 4.
)

Given that sin a = 0.85,

(b) find the horizontal distance from 4 to B.
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Figure 3

At time 7 = 0, a particle is projected from a fixed point O on horizontal ground with speed
u ms™! at an angle 0° to the horizontal. The particle moves freely under gravity and passes
through the point 4 when 7 = 4. As it passes through 4, the particle is moving upwards
at 20° to the horizontal with speed 15 ms!, as shown in Figure 3.

(a) Find the value of « and the value of 6.

()

At the point B on its path the particle is moving downwards at 20° to the horizontal with
speed 15 ms™.

(b) Find the time taken for the particle to move from 4 to B.
2)

The particle reaches the ground at the point C.

(¢) Find the distance OC.
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A ladder 4B, of weight W and length 2/, has one end 4 resting on rough horizontal ground.
The other end B rests against a rough vertical wall. The coefficient of friction between the

ladder and the wall is % The coefficient of friction between the ladder and the ground
is u. Friction is limiting at both 4 and B. The ladder is at an angle 6 to the ground,
where tanf = % The ladder is modelled as a uniform rod which lies in a vertical plane

perpendicular to the wall.

vl
Find the value of u.
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