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1

Fig. 1 shows four forces acting at a point. The forces are in equilibrium.
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Fig. 1
Show that P = 14.
Find Q, giving your answer correct to 3 significant figures.
(Total for question 1 is 5 marks)

2

Fig. 4 shows forces of magnitudes 20 N and 16 N inclined at 60°.
60∞

16N

20N
Fig. 4
(a) Calculate the component of the resultant of these two forces in the direction of the 20 N force.
(1)
(b) Calculate the magnitude of the resultant of these two forces.

(3)

These are the only forces acting on a particle of mass 2 kg.
(c) Find the magnitude of the acceleration of the particle and the angle the acceleration makes
(3)
with the 20 N force.
2

7

3

In each of the following situations, use the equation of motion for each
object to decide whether the block moves. If so, find the magnitude of the acceleration and if
not, write down the magnitude of the frictional force.
(a)

1

µ=2

(b)

µ=1
4

5 kg

3 kg

2 kg

(c)

2 kg

µ = 0.3

(d)

µ=

1 k
10

4 kg

1
4
3 kg

6 kg

2 kg

5 kg

(Total for question 3 is 12 marks)

4

A boy slides a piece of ice of mass 100 g across the surface of a frozen lake. Its
initial speed is 10 ms−1 and it takes 49 m to come to rest.
(a) Find the deceleration of the piece of ice.

(2)

(b) Find the frictional force acting on the piece of ice.

(3)

(c) Find the coefficient of friction between the piece of ice and the surface of the lake.

(3)

(d) How far will a 200 g piece of ice travel if it, too, is given an initial speed of 10 ms-1.

(3)

(Total for question 4 is 11 marks)

5

In each of the following situations a brick is about to slide down a rough
inclined plane. Find the unknown quantity.
(a) The plane is inclined at 30° to the horizontal and the brick has mass 2 kg: find µ.
(b) The brick has mass 4 kg and the coefficient of friction is 0.7.
Find the angle of the slope.

(2)

(3)

(c) The plane is at 65° to the horizontal and the brick has mass 5 kg: find µ.

(2)

(d) The brick has mass 6 kg and µ is 1.2: find the angle of slope.

(3)

(Total for question 5 is 10 marks)

6

One winter day, Veronica is pulling a sledge up a hill with slope 30° to the
horizontal at a steady speed. The weight of the sledge is 40 N. Veronica pulls the sledge with a
rope inclined at 15° to the slope of the hill. The tension in the rope is 24 N.
rope
15°
sledge

30°
(a) Draw a force diagram showing the forces on the sledge and find the values of the
normal reaction of the ground and the frictional force on the sledge.
(b) Show that the coefficient of friction is slightly more than 0.1.

(3)
(3)

Veronica stops and when she pulls the rope to start again it breaks and the
sledge begins to slide down the hill. The coefficient of friction is now 0.1.
(c)

Find the new value of the frictional force and the acceleration down
the slope.

(4)
(Total for question 6 is 10 marks)

7

A block of mass 8 kg is at rest on a plane inclined at 20° to the horizontal. The
block is connected to a vertical wall at the top of the plane by a string. The string is taut and
parallel to a line of greatest slope of the plane (see diagram).

20°
(a) Given that the tension in the string is 13 N, find the frictional and normal

(5)

components of the force exerted on the block by the plane.
The string is cut; the block remains at rest, but is on the point of slipping down the
plane.
(b) Find the coefficient of friction between the block and the plane.

(4)

(Total for question 7 is 9 marks)

8

A rough inclined plane of length 65 cm is fixed with one end at a height of
16 cm above the other end. Particles P and Q, of masses 0.13 kg and 0.11 kg respectively,
are attached to the ends of a light inextensible string which passes over a small smooth
pulley at the top of the plane. Particle P is held at rest on the plane and particle Q hangs
vertically below the pulley (see diagram). The system is released from rest and P starts to
move up the plane.

(a) Draw a diagram showing the forces acting on P during its motion up the plane.

(3)

(b) Show that T – F > 0.32, where T N is the tension in the string and F N is the
magnitude of the frictional force on P.

(3)

The coefficient of friction between P and the plane is 0.6.
(c) Find the acceleration of P.

(2)
(Total for question 8 is 8 marks)

9

A block of mass 20 kg is at rest on a plane inclined at 10° to the horizonal.
A force acts on the block parallel to a line of greatest slope of the plane. The coefficient of
friction between the block and the plane is 0.32. Find the least magnitude of the force
necessary to move the block,
(a) Given that the force acts up the plane.

(3)

(b) Given instead that the force acts down the plane.

(3)

(Total for question 9 is 6 marks)

10 A particle P of mass 0.6 kg moves upwards along a line of greatest slope of a
plane inclined at 18° to the horizontal. The deceleration of P is 4 m s−2.
(a) Find the frictional and normal components of the force exerted on P by
the plane. Hence find the coefficient of friction between P and the plane, correct
to 2 significant figures.

(3)

After P comes to instantaneous rest it starts to move down the plane with
acceleration a ms−2.
(3)

(b) Find the value of a.

(Total for question 10 is 6 marks)

11 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).
7N
45°

(a) Show that the normal component of the contact force acting on the ring has magnitude
(2)
3.05 N, correct to 3 significant figures.
(b) The ring is in limiting equilibrium. Find the coefficient of friction between the ring
and the rod.

(3)

(Total for question 11 is 5 marks)

