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1 Particles P and Q, of masses 0.45 kg and m kg respectively, are attached to the ends of a light

inextensible string which passes over a small smooth pulley. The particles are released from rest

with the string taut and both particles 0.36 m above a horizontal surface. Q descends with

acceleration 0.98 m s−2. When Q strikes the surface, it remains at rest.

[2]

[3]

(i) Calculate the tension in the string while both particles are in motion.

(ii) Find the value of m.

(iii) Calculate the speed at which Q strikes the surface. [2]

(iv) Calculate the greatest height of P above the surface. (You may assume that P does not reach the

pulley.) [3]

2

P Q

Particles P and Q, of masses 0.4 kg and m kg respectively, are joined by a light inextensible string which 
passes over a smooth pulley. The particles are released from rest at the same height above a horizontal 
surface; the string is taut and the portions of the string not in contact with the pulley are vertical (see 
diagram). Q begins to descend with acceleration 2.45 m s−2 and reaches the surface 0.3 s after being released. 
Subsequently, Q remains at rest and P never reaches the pulley.

[3]

[5]

(i) Calculate the tension in the string while Q is in motion.

(ii) Calculate the momentum lost by Q when it reaches the surface.

(iii) Calculate the greatest height of P above the surface. [5]
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A particle P lies on a slope inclined at 30° to the horizontal. P is attached to one end of a taut light inextensible 
string which passes through a small smooth ring Q of mass m kg. The portion PQ of the string is horizontal 
and the other portion of the string is inclined at 40° to the vertical. A horizontal force of magnitude H  N, 
acting away from P, is applied to Q (see diagram). The tension in the string is 6.4 N, and the string is in the 
vertical plane containing the line of greatest slope on which P lies. Both P and Q are in equilibrium.

[2](i) Calculate m.

(ii) Calculate H. [2]

(iii) Given that the weight of P is 32 N, and that P is in limiting equilibrium, show that the coefficient of
friction between P and the slope is 0.879, correct to 3 significant figures. [6]

Q and the string are now removed.

(iv) Determine whether P remains in equilibrium. [3]

4 
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A block B is placed on a plane inclined at 30° to the horizontal. A particle P of mass 0.6 kg is placed on the 
upper surface of B. The particle P is attached to one end of a light inextensible string which passes over a 
smooth pulley fixed to the top of the plane. A particle Q of mass 0.5 kg is attached to the other end of the 
string. The portion of the string attached to P is parallel to a line of greatest slope of the plane, the portion 
of the string attached to Q is vertical and the string is taut. The particles are released from rest and start to 
move with acceleration 1.4 m s−2 (see diagram). It is given that B is in equilibrium while P moves on its
upper surface.

[3](i) Find the tension in the string while P and B are in contact.

(ii) Calculate the coefficient of friction between P and B. [5]

(iii) Given that the weight of B is 7 N, calculate the set of possible values of the coefficient of friction
between B and the plane. [7]
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