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The upper edge of a smooth plane inclined at 70◦ to the horizontal is joined to an edge of a rough
horizontal table. Particles A and B, of masses 0.3 kg and 0.2 kg respectively, are attached to the ends
of a light inextensible string. The string passes over a smooth pulley which is fixed at the top of the
smooth inclined plane. Particle A is held in contact with the rough horizontal table and particle B is in
contact with the smooth inclined plane with the string taut (see diagram). The coefficient of friction
between A and the horizontal table is 0.4. Particle A is released from rest and the system starts to
move.

[8](i) Find the acceleration of A and the tension in the string.

The string breaks when the speed of the particles is 1.5 m s−1.

(ii) Assuming A does not reach the pulley, find the distance travelled by A after the string breaks.
[3]

(iii) Assuming B does not reach the ground before A stops, find the distance travelled by B from the
time the string breaks to the time that A stops. [6]
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Particles P and Q, of masses 0.3 kg and 0.4 kg respectively, are attached to the ends of a light
inextensible string. The string passes over a smooth fixed pulley. The system is in motion with the
string taut and with each of the particles moving vertically. The downward acceleration of P is a m s−2

(see diagram).

(i) Show that a = −1.4. [4]

Initially P and Q are at the same horizontal level. P’s initial velocity is vertically downwards and has
magnitude 2.8 m s−1.

(ii) Assuming that P does not reach the floor and that Q does not reach the pulley, find the time taken
for P to return to its initial position. [3]
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Particles A and B are attached to the ends of a light inextensible string. The string passes over a
smooth fixed pulley. The particles are released from rest, with the string taut, and A and B at the same
height above a horizontal floor (see diagram). In the subsequent motion, A descends with acceleration
1.4 m s−2 and strikes the floor 0.8 s after being released. It is given that B never reaches the pulley.

(i) Calculate the distance A moves before it reaches the floor and the speed of A immediately before
it strikes the floor. [4]

(ii) Show that B rises a further 0.064 m after A strikes the floor, and calculate the total length of time
during which B is rising. [4]

(iii) Sketch the (t, v) graph for the motion of B from the instant it is released from rest until it reaches
a position of instantaneous rest. [2]

(iv) Before A strikes the floor the tension in the string is 5.88 N. Calculate the mass of A and the mass
of B. [4]

(v) The pulley has mass 0.5 kg, and is held in a fixed position by a light vertical chain. Calculate the
tension in the chain

[2](a) immediately before A strikes the floor,

(b) immediately after A strikes the floor. [1]
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Particles P and Q, of masses 0.4 kg and 0.3 kg respectively, are attached to the ends of a light

inextensible string. The string passes over a smooth fixed pulley and the sections of the string not in

contact with the pulley are vertical. P rests in limiting equilibrium on a plane inclined at 60◦ to the

horizontal (see diagram).

(i) (a) Calculate the components, parallel and perpendicular to the plane, of the contact force

exerted by the plane on P. [4]

(b) Find the coefficient of friction between P and the plane. [2]

P is held stationary and a particle of mass 0.2 kg is attached to Q. With the string taut, P is released

from rest.

(ii) Calculate the tension in the string and the acceleration of the particles. [4]
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