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Two patizeP- /7 i 0 are moving in oppesite directions wlong the s
Particle 7 1s moving duc east and particle Q is moving due west.
mass 2neand parnele O has mass 3m. The particles collide directly. lmmcdiatci}_' bcf(')rc
he coliision, the speed of 2 is 4u and the speed of @ is 1. The magnitude of the unpuise
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(2) T'ind the speed and direction of motion of (2 immediately after the collision.
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Figure 1
A boy 1s pulling a sledge of mass 8 kg in a straight line at a constant speed across rough
harizontal ground by means of a rope. The rope is inclined at 30° to the ground, as
shown in Figure 1. The coefficient of friction between the sledge and the ground is 5
By modelling the sledge as a particle and the rope as a light inextensible string, find the

tension in the rope.
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Figure 2
A non-uniform rod AR has length 4 m and weight 120N, The centre ol mass of the vod
is at the point G where AG = 2.2 m. The rod is suspended in a horizontal position by two

vertical light inextensible strings, one at cach end, as shown in Figure 2. A particle of

weight 40 N is placed on the rod at the point P, where AP = x metres. The rod remains
horizontal and in equilibrium.

(a) Find. in terms of'x,
(1) the tension in the string at 4,
(i1) the tension in the string at B.

(6)

Either string will break if the tension in it exceeds 84 N.
(b) Find the range of possible values of x.
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(b) Find the position vector of P at time 7 hours after 2 pm.

i¢c) Find the position vector of Q at time ¢ hours after 2 pm.

{1}
(d) Show that Q will meet 2 and find the time at which they meet.
3
(¢) Find the position vector of the point at which they meet.
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Figure 3

A particle P of mass 2 kg is attached to one end of a light inextensible string. A particle
0 of mass 5 kg is attached to the other end of the string. The string passes over a small
smooth light pulley. The pulley is fixed at a point on the intersection of a rough horizontal
table and a fixed smooth inclined plane. The string lies along the table and also lies in a
vertical plane which contains a line of greatest slope of the inclined planc. This planc is

inclined to the horizontal at an angle a, where tana = rE Particle P is at rest on the table,

a distance d metres from the pulley. Particle Q is on the inclined plane with the string taut,
as shown in Figure 3. The coefficient of friction between P and the table is i .
The system is released from rest and P slides along the table towards the pulley.

Assuming that P has not reached the pulley and that Q remains on the inclined plane,

(a) write down an equation of motion for P,

(2)
(b) write down an equation of motion for O,
()
(¢) (i) find the acceleration of P,
(ii) find the tension in the string.
()

When P has moved a distance 0.5 m from its initial position, the string breaks. Given that
P comes to rest just as it reaches the pulley,

(d) find the value of 4.
(7
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