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A small smooth ring R, of mass 0.6 kg, is threaded on a light inextensible string of length 100 cm.

One end of the string is attached to a fixed point A. A small bead B of mass 0.4 kg is attached to the

other end of the string, and is threaded on a fixed rough horizontal rod which passes through A. The

system is in equilibrium with B at a distance of 80 cm from A (see diagram).

[3](i) Find the tension in the string.

(ii) Find the frictional and normal components of the contact force acting on B. [4]

(iii) Given that the equilibrium is limiting, find the coefficient of friction between the bead and the

rod. [2]
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A small block of mass 1.25 kg is on a horizontal surface. Three horizontal forces, with magnitudes

and directions as shown in the diagram, are applied to the block. The angle θ is such that cos θ = 0.28

and sin θ = 0.96. A horizontal frictional force also acts on the block, and the block is in equilibrium.

(i) Show that the magnitude of the frictional force is 7.5 N and state the direction of this force. [4]

(ii) Given that the block is in limiting equilibrium, find the coefficient of friction between the block

and the surface. [2]

The force of magnitude 6.1 N is now replaced by a force of magnitude 8.6 N acting in the same

direction, and the block begins to move.

(iii) Find the magnitude and direction of the acceleration of the block. [3]

4
7 N

45°

A small ring of mass 0.8 kg is threaded on a rough rod which is fixed horizontally. The ring is

in equilibrium, acted on by a force of magnitude 7 N pulling upwards at 45◦ to the horizontal (see

diagram).

(i) Show that the normal component of the contact force acting on the ring has magnitude 3.05 N,

correct to 3 significant figures. [2]

(ii) The ring is in limiting equilibrium. Find the coefficient of friction between the ring and the rod.

[3]
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The diagram shows a vertical cross-section of a triangular prism which is fixed so that two of its faces

are inclined at 60◦ to the horizontal. One of these faces is smooth and one is rough. Particles A and

B, of masses 0.36 kg and 0.24 kg respectively, are attached to the ends of a light inextensible string

which passes over a small smooth pulley fixed at the highest point of the cross-section. B is held at

rest at a point of the cross-section on the rough face and A hangs freely in contact with the smooth

face (see diagram). B is released and starts to move up the face with acceleration 0.25 m s−2.

(i) By considering the motion of A, show that the tension in the string is 3.03 N, correct to 3 significant

figures. [2]

(ii) Find the coefficient of friction between B and the rough face, correct to 2 significant figures.

[6]
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Two rectangular boxes A and B are of identical size. The boxes are at rest on a rough horizontal

floor with A on top of B. Box A has mass 200 kg and box B has mass 250 kg. A horizontal force of

magnitude P N is applied to B (see diagram). The boxes remain at rest if P ≤ 3150 and start to move

if P > 3150.

(i) Find the coefficient of friction between B and the floor. [3]

The coefficient of friction between the two boxes is 0.2. Given that P > 3150 and that no sliding takes

place between the boxes,

[3](ii) show that the acceleration of the boxes is not greater than 2 m s−2,

(iii) find the maximum possible value of P. [3]
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