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Two particles P and Q of masses 2.5kg and 0.5kg respectively are connected by a light inextensible
string that passes over a small smooth pulley fixed at the top of a plane inclined at an angle of 30° to the
horizontal. Particle P is on the plane and O hangs below the pulley such that the level of O is 2m below
the level of P (see diagram).

Particle P is released from rest with the string taut and slides down the plane. The plane is rough with
coefficient of friction 0.2 between the plane and P.

(a) Find the acceleration of P. [5]
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(b) Use an energy method to find the speed of the particles at the instant when they are at the same
vertical height. [5]
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7
Two particles P and Q of masses 0.5kg and m kg respectively are attached to the ends of a light
inextensible string. The string passes over a fixed smooth pulley which is attached to the top of two
inclined planes. The particles are initially at rest with P on a smooth plane inclined at 30° to the
horizontal and Q on a plane inclined at 45° to the horizontal. The string is taut and the particles can
move on lines of greatest slope of the two planes. A force of magnitude 0.8 N is applied to P acting
down the plane, causing P to move down the plane (see diagram).
(a) Itis given that m = 0.3, and that the plane on which Q rests is smooth.
Find the tension in the string. [5]
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(b) Itis given instead that the plane on which Q rests is rough, and that after each particle has moved

a distance of 1 m, their speed is 0.6ms~!. The work done against friction in this part of the

motion is 0.5 7J.

Use an energy method to find the value of m. [5]
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Fig. 6.1

Fig. 6.1 shows particles A and B, of masses 4kg and 3 kg respectively, attached to the ends of a light
inextensible string that passes over a small smooth pulley. The pulley is fixed at the top of a plane
which is inclined at an angle of 30° to the horizontal. A hangs freely below the pulley and B is on the
inclined plane. The string is taut and the section of the string between B and the pulley is parallel to
a line of greatest slope of the plane.

(a) Itis given that the plane is rough and the particles are in limiting equilibrium.

Find the coefficient of friction between B and the plane. [6]
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(b)

Fig. 6.2

It is given instead that the plane is smooth and the particles are released from rest when the
difference in the vertical heights of the particles is 1 m (see Fig. 6.2).

Use an energy method to find the speed of the particles at the instant when the particles are at the
same horizontal level. [6]
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Two particles A and B, of masses 0.3 kg and 0.5 kg respectively, are attached to the ends of a light
inextensible string. The string passes over a fixed smooth pulley which is attached to a horizontal
plane and to the top of an inclined plane. The particles are initially at rest with A on the horizontal
plane and B on the inclined plane, which makes an angle of 30° with the horizontal. The string is
taut and B can move on a line of greatest slope of the inclined plane. A force of magnitude 3.5 N is
applied to B acting down the plane (see diagram).

(a) Given that both planes are smooth, find the tension in the string and the acceleration of B.  [5]
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(b) It is given instead that the two planes are rough. When each particle has moved a distance of
0.6 m from rest, the total amount of work done against friction is 1.17J.

Use an energy method to find the speed of B when it has moved this distance down the plane.
[You should assume that the string is sufficiently long so that A does not hit the pulley when it
moves 0.6 m.] (4]
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