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A particle of weight W newtons is attached at C to the ends of two light inextensible
strings AC and BC. The other ends of the strings are attached to two fixed points 4 and
B on a horizontal ceiling. The particle hangs in equilibrium with AC and BC inclined to
the horizontal at 30° and 60° respectively, as shown in Fig, 1. Given that the tension in
AC is 50N, calculate

(a) the tension in BC, to 3 significant figures,
3)

(b) the value of W.
3)

2. A particle P is moving with constant acceleration along a straight horizontal line ABC,
where AC=24 m. Initially P is at 4 and is moving with speed 5 m s~ in the direction 4B.
After 1.5's, the direction of motion of P is unchanged and P is at B with speed 9.5 ms™'.

(a) Show that the speed of P at Cis 13 ms™,
“)

The mass of P is 2kg. When P reaches C, an impulse of magnitude 30 Ns is applied to
P in the direction CB.

(b) Find the velocity of P immediately after the impulse has been applied, stating clearly
the direction of motion of P at this instant.

©))

3. A particle P of mass 2kg is moving with speed u ms~! in a straight line on a smooth
horizontal plane. The particle P collides directly with a particle Q of mass 4 kg which is
at rest on the same horizontal plane. Immediately after the collision, P and Q are moving
in opposite directions and the speed of P is one-third the speed of Q.

(a) Show that the speed of P immediately after the collision is tum s,

C)

After the collision P continues to move in the same straight line and is brought to rest by
a constant resistive force of magnitude 10 N. The distance between the point of collision
and the point where P comes to rest is 1.6 m.

(b) Calculate the value of u.
)
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A plank AF, of length 6 m and mass 10 kg, rests in a horizontal position on supports at B
and D, where 4B=1m and DE=2m. A child of mass 20 kg stands at C, the mid-point
of BD, as shown in Fig. 2. The child is modelled as a particle and the plank as a uniform
rod. The child and the plank are in equilibrium. Calculate

(a) the magnitude of the force exerted by the support on the plank at B,
)

(b) the magnitude of the force exerted by the support on the plank at D.
3)

The child now stands at a point F on the plank. The plank is in equilibrium and on the
point of tilting about D.

(c) Calculate the distance DF.
“)

Figure 3 shows a boat B of mass 400 kg held at rest on a slipway by a rope. The boat is
modelled as a particle and the slipway as a rough plane inclined at 15° to the horizontal.
The coefficient of friction between B and the slipway is 0.2. The rope is modelled as a
light, inextensible string, parallel to a line of greatest slope of the plane. The boat is in
equilibrium and on the point of sliding down the slipway.

(a) Calculate the tension in the rope.

6

The boat is 50 m from the bottom of the slipway. The rope is detached from the boat and
the boat slides down the slipway.

(b) Calculate the time taken for the boat to slide to the bottom of the slipway.
(6)



6. A small boat S, drifting in the sea, is modelled as a particle moving in a straight line at
constant speed. When first sighted at 0900, S is at a point with position vector (4i— 6j) km
relatlvq to a fixed origin O, where i and Jj are unit vectors due east and due ‘:10rth
respectively. At 0945, S is at the point with position vector (7i—7.5j) km. At time ¢h
after 0900, S is at the point with position vector s km. . o

(a) Calculate the bearing on which § is drifting.
C)
&)

At 1000 a motor boat M leaves O and travels with i
. ta i : -1
Given that M intercepts S at 1015, f:ons at velocity (pi+gj) km b,

(b) Find an expression for s in terms of 7.

(c) calculate the value of P and the value of g.

(6)

7. Figure 4
P(4kg) 0 (6 kg) 40N
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Two particles P and Q, of mass 4kg and 6kg respectively, are joined by a light
inextensible string. Initially the particles are at rest on a rough horizontal plane with the
string taut. The coefficient of friction between each particle and the plane is 2. A
constant force of magnitude 40 N is then applied to Q in the direction PQ, as shown in

Fig. 4.

(a) Show that the acceleration of Q is 1.2 ms~2,

Q)
(b) Calculate the tension in the string when the system is moving.

3
(c) State how you have used the information that the string is inextensible.

0y

After the particles have been moving for 7 s, the string breaks. The particle O remains
under the action of the force of magnitude 40 N.

(d) Show that P continues to move for a further 3 seconds.

&)

(e) Calculate the speed of Q at the instant when P comes to rest.

@)




