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1

A
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Particles A and B are attached to the ends of a light inextensible string which passes over a smooth
pulley. The system is held at rest with the string taut and its straight parts vertical. Both particles
are at a height of 0.36 m above the floor (see diagram). The system is released and A begins to fall,
reaching the floor after 0.6 s.
(i) Find the acceleration of A as it falls.

[2]

The mass of A is 0.45 kg. Find
(ii) the tension in the string while A is falling,

[2]

(iii) the mass of B,

[3]

(iv) the maximum height above the floor reached by B.

[3]
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C

A
A block B of mass 0.6 kg and a particle A of mass 0.4 kg are attached to opposite ends of a light
inextensible string. The block is held at rest on a rough horizontal table, and the coefficient of friction
between the block and the table is 0.5. The string passes over a small smooth pulley C at the edge of
the table and A hangs in equilibrium vertically below C. The part of the string between B and C is
horizontal and the distance BC is 3 m (see diagram). B is released and the system starts to move.
(i) Find the acceleration of B and the tension in the string.

[6]

(ii) Find the time taken for B to reach the pulley.

[2]

3

Particles P and Q, of masses 0.6 kg and 0.2 kg respectively, are attached to the ends of a light
inextensible string which passes over a smooth fixed peg. The particles are held at rest with the string
taut. Both particles are at a height of 0.9 m above the ground (see diagram). The system is released
and each of the particles moves vertically. Find
(i) the acceleration of P and the tension in the string before P reaches the ground,

[5]

(ii) the time taken for P to reach the ground.

[2]
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Particles P and Q are attached to opposite ends of a light inextensible string. P is at rest on a rough
horizontal table. The string passes over a small smooth pulley which is fixed at the edge of the table.
ically below the pulley (see diagram). The force exerted on the string by the pulley has
Q hangs vert√
magnitude 4 2 N. The coefficient of friction between P and the table is 0.8.
(i) Show that the tension in the string is 4 N and state the mass of Q.

[2]

(ii) Given that P is on the point of slipping, find its mass.

[2]

A particle of mass 0.1 kg is now attached to Q and the system starts to move.
(iii) Find the tension in the string while the particles are in motion.

[4]
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The diagram shows a vertical cross-section ABCD of a surface. The parts AB and CD are straight
and have lengths 2.5 m and 5.2 m respectively. AD is horizontal, and AB is inclined at 60◦ to the
horizontal. The points B and C are at the same height above AD. The parts of the surface containing
AB and BC are smooth. A particle P is given a velocity of 8 m s−1 at A, in the direction AB, and it
subsequently reaches D. The particle does not lose contact with the surface during this motion.
(i) Find the speed of P at B.

[4]

(ii) Show that the maximum height of the cross-section, above AD, is less than 3.2 m.

[2]

(iii) State brieﬂy why P’s speed at C is the same as its speed at B.

[1]

(iv) The frictional force acting on the particle as it travels from C to D is 1.4 N. Given that the mass
of P is 0.4 kg, ﬁnd the speed with which P reaches D.
[4]

