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4  One end of a light elastic string of natural length ¢ and modulus of elasticity Smg is attached to a fixed
point O. Two particles, P and Q, of masses m and 4m respectively are attached to the other end of
the string and they hang vertically in equilibrium. Particle Q is then detached from the string, hence

releasing particle P from rest.

Find, in terms of a, the length of the string when the speed of particle P is first equal to +/ %ag. [6]
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2 One end of a light elastic string of natural length @ and modulus of elasticity 2mg is attached to a fixed
point 4 on a rough horizontal surface. The other end of the string is attached to a particle P of mass m.
The particle and string rest on the surface. The coefficient of friction between P and the surface is x. The

particle P is initially held in equilibrium at a distance %a from A4. The particle is then released from rest.

(a) Given that the string never becomes slack, find the minimum value of x. [3]
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It is now given that u = 3.

(b) Find the extension of the string when the particle comes to rest. [3]
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A and B are two fixed points at a distance 22a apart, with B vertically below 4. A light elastic string of
natural length 4a and modulus of elasticity Smg has one end attached to 4 and the other end attached to
a particle P of mass km. Another light elastic string of natural length 8a and modulus of elasticity 6mg
has one end attached to B and the other end attached to P. Particle P is vertically above B.

(a) Show that, when the system is in equilibrium, BP = 576’;—26%. [5]
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The particle P is pulled vertically upwards so that BP = 18a, and is then released from rest. In its
subsequent motion, P first comes to instantaneous rest at the point where BP = 8a.

(b) Find the value of . [4]
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One end of a light elastic string of natural length 0.5m and modulus of elasticity 14N is attached to
a fixed point 4 on a smooth plane. The plane makes an angle « to the horizontal, where tana = %.
A particle P of mass 2 kg is attached to the other end of the string. The string lies along a line of greatest
slope of the plane. The particle P is initially held on the plane above the level of 4, where AP = 0.8 m.
The particle P is then released from rest.

Find the maximum velocity of P during the subsequent motion. [6]
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A particle P of mass m is attached to one end of a light elastic string of natural length ¢ and modulus
of elasticity mg. The other end of the string is attached to a fixed point O on a rough plane inclined at
an angle of 30° to the horizontal. The particle P is held at rest at point O before being released. The
frictional force acting on P as it slides down the plane is %mg.

(a) Find, in terms of a, the distance that P moves down the plane before coming to rest. [5]
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(b) Itis given that P remains at rest in this new position.

Find, in terms of m and g, the magnitude of the frictional force in this position. [3]



