6G 2010 Motion 4th May

1. The displacement = metres of a particle moving in simple harmonic motion is given
by :

T = 3cosnt
(a) What is the period of the oscillation.
==b) What is the speed v of the particle as it moves through the equilibrium position.
(¢) Show that the acceleration is proportional to the displacement from the equilib-
rium position.

2. A pebble is projected from the top of a vertical cliff with velocity 20 m/s at an angle
of elevation of 30°. The cliff is 40 m high and overlooks a lake. Take the origin O to be

the base of the cliff immediately below the point of projection and assume acceleration
due to gravity is 10m/s2.

 (a) Derive the expressions for for the horizontal and vertical components of the peb-
bles displacement from O after ¢ seconds.

(b) Calculate the time which elapses until the pebble hits the lake and She distance
of the point of impact from the foot of the cliff.
3. A ball on a spring moves according to & = —9z, 7 is in metres and ¢ is in seconds. Its
initial velocity is v27m/s at z = 1.
(a) Find v? as a function of z.
(b) What is the period and amplitude of the motion?
==A¢) At what point is the acceleration zero?

4. A steady wind is blowing at 36km/h. Clouds that are moving horizontally with the

"wind release raindrops which fall to ground 200 m below. Air resistance may be
neglected and let g = 10ms™2.

(a) Find the time taken for a raindrop to reach the ground.
(b) Find the speed and angle at which a raindrop hits the {(horizontal) ground.
{c) At what angle does a raindrop hit the ground if the windspeed doubles?

5. A The acceleration of a particle P moving in a straight line is given by
d’z

where x metres is the displacement from the origin O and ¢ is the time in seconds.
Initially the particle is at O and its velocity is 4v/2 m/s.

(a) Show that v* = 2(z® — 62% + 16) where v is the velocity of P.
(b) Calculate the velocity and acceleration of P at 7 = 2.
{¢) In which direction does P move from z == 2. give a reason for your answer.

(d) Briefly describe the motion of P after it moves from z = 2.
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