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A particle P of mass 0.25 kg moves upwards with constant speed u m s−1 along a line of greatest slope on a 
smooth plane inclined at 30° to the horizontal. The pulling force acting on P has magnitude T  N and acts at 
an angle of 20° to the line of greatest slope (see diagram). Calculate

[3](i) the value of T,

(ii) the magnitude of the contact force exerted on P by the plane. [3]

The pulling force T  N acting on P is suddenly removed, and P comes to instantaneous rest 0.4 s later.

(iii) Calculate u. [4]

2 A and B are two points on a line of greatest slope of a plane inclined at 45° to the horizontal and AB = 2 m. 
A particle P of mass 0.4 kg is projected from A towards B with speed 5 m s−1. The coefficient of friction 
between the plane and P is 0.2.

(i) Given that the level of A is above the level of B, calculate the speed of P when it passes through the
point B, and the time taken to travel from A to B. [7]

(ii) Given instead that the level of A is below the level of B,

[3](a) show that P does not reach B,

(b) calculate the difference in the momentum of P for the two occasions when it is at A. [4]
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3 A sledge of mass 25 kg is on a plane inclined at 30° to the horizontal.  The coefficient of friction between 
the sledge and the plane is 0.2. 

(i) 

The sledge is pulled up the plane, with constant acceleration, by means of a light cable which is 
parallel to a line of greatest slope (see Fig. 1).  The sledge starts from rest and acquires a speed of 

0.8 m s−1  after being pulled for 10 s.  Ignoring air resistance, find the tension in the cable. [6] 

(ii) 

On a subsequent occasion the cable is not in use and two people of total mass 150 kg are seated in the 
sledge.  The sledge is held at rest by a horizontal force of magnitude P newtons, as shown in Fig. 2. 
Find the least value of P which will prevent the sledge from sliding down the plane. [7] 
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Two small rings A and B are attached to opposite ends of a light inextensible string. The rings are
threaded on a rough wire which is fixed vertically. A is above B. A horizontal force is applied to a
point P of the string. Both parts AP and BP of the string are taut. The system is in equilibrium with
angle BAP = α and angle ABP = β (see diagram). The weight of A is 2 N and the tensions in the parts
AP and BP of the string are 7 N and T N respectively. It is given that cos α = 0.28 and sin α = 0.96,
and that A is in limiting equilibrium.

[7]

[2]

(i) Find the coefficient of friction between the wire and the ring A.

(ii) By considering the forces acting at P, show that T cos β = 1.96.

(iii) Given that there is no frictional force acting on B, find the mass of B. [3]
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