[image: image1.png](@ A particle is thrown vertically upwards with initial speed 20 ms™. Assuming that
the only force acting on it is the gravitational force, find the maxinmumm beight it
attains, and ts speed when it enums {0 i starting point

‘The semsinder of the question is concemed wih the effects of improving this model of
vertical motion, in a particular case, by teking airesitance into account

A spherical object of mass 0.002 kg and diameter 1 em is moving in 2 vertial line under
‘ravity and sir esistance. Assume that the quadratic model of i resitance spplies ie.
Ri=aDy

(i) The object s thrown upwards with mital speed v;. Derive its equation of
‘motion while it contimues to move upwards, taking the origin O atthe point fom
which the object is thrown, and the x-&xis pointing vertically upwards. By using
the formmla a = dy/ fr the acceleration a, show that the position x of the object
25 a function of it velocity v, is given by

w{Eee

where k= ;DY

() Given the inital speed v i 20 ms™, ind the height sbove O of the highest point to
which the object ise.

() Discuss the valdity of the quadsatic model at the stat o the motion when the
object i thrown uprwards.

In the next part of the question,the downward mofion of the object, atr it as reached
its highest point, is investigated.

() Derive the equation of motion of the object while it is moving downwards. Take a
new origin at the highest point he objectreaches, and a new x-axis pointing
vertically dowmvards.




