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5.

P 
(3 kg)

Q 
(5 kg)

10 m

Diagram not to scale

Figure 3

	 Two particles, P and Q, have masses 3 kg and 5 kg respectively. The particles are 
connected by a light inextensible string which passes over a small smooth fixed pulley.

	 The particles are released from rest with the string taut and the hanging parts of the 
string vertical, as shown in Figure 3.

	 Immediately after the particles are released from rest, P moves upwards with 
acceleration a m s–2 and the tension in the string is T newtons.

	 (a)	 Write down an equation of motion for P.
(2)

	 (b)	 Find the value of T.
(4)

	 The total force acting on the pulley due to the string has magnitude F newtons.

	 (c)	 Find the value of F.
(2)

	 Initially, Q is 10 m above horizontal ground and P is more than 2 m below the pulley.

	 At the instant when Q has descended a distance of 2 m, the string breaks and Q falls to 
the ground.

	 (d)	 Find the speed of Q at the instant it hits the ground.
(5)
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1.	 A particle of mass 2.5 kg moves on a smooth horizontal plane under the action of three 
horizontal forces, F1, F2 and F3, where

F1 = (6i + 8j) N

F2 = (–16i + 2j) N

F3 = (–2i + 8j) N

	 (a)	 Find the magnitude of the acceleration of the particle.
(4)

	 A fourth force,  F4 = ( pi + pj) N, where p is a constant, is added.

	 The resultant of the four forces acts in the direction of the vector (7i + 2j).

	 (b)	 Find the value of p.
(4)
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7.		

A (2m) B (3m)

0.5 m

Figure 4

	 One end of a light inextensible string is attached to a particle A of mass 2m. 
The other end is attached to a particle B of mass 3m. 
The string passes over a small smooth fixed pulley. 
The string is taut and both straight parts of the string are vertical. 
Both particles are held at a distance 0.5 m above a horizontal surface, as shown 
in Figure 4.

	 The system is released from rest and B moves downwards.

	 (a)	 Find the tension in the string in terms of m and g.
(5)

	 (b)	 Find the speed of B at the instant it strikes the surface.
(4)

	 In the subsequent motion, A does not reach the pulley and B does not rebound after it 
strikes the surface.

	 (c)	 Find the time from the instant when the system is released from rest to the instant 
when A first reaches a height of 1.06 m above the surface.

(6)
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