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8FM0 Unit Test – Further Mechanics 2 – 1 Motion in a Circle

1. One end of a string of length 3a is attached to a point A and the other end is attached to a point

B on a smooth horizontal table.

A

P
B

a 3

The point B is vertically below A with AB = a
√
3. A small smooth bead, P , of mass m is

threaded on to the string. The bead P moves on the table in a horizontal circle, with centre B,

with constant speed U . Both portions, AP and BP , of the string are taut, as shown in Figure.

The string is modelled as being light and inextensible and the bead is modelled as a particle.

(a) [2]Show that AP = 2a

(b) [4]Find, in terms of m,U and a, the tension in the string.

(c) [5]Show that U2 < ag
√
3

(d) [1]Describe what would happen if U2 > ag
√
3

(e) [1]State briefly how the tension in the string would be affected if the string were not modelled

as being light.
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8FM0 Unit Test – Further Mechanics 2 – 1 Motion in a Circle

(Q1 continued . . . )
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8FM0 Unit Test – Further Mechanics 2 – 1 Motion in a Circle

2. A car moves round a bend which is banked at a constant angle of θ◦ to the horizontal. When

the car is travelling at a constant speed of 80 km/h there is no sideways frictional force on the

car. The car is modelled as a particle moving in a horizontal circle of radius 500 m.

(a) [7]Find the value of θ.

(b) [1]Identify one limitation of this model.

The speed of the car is increased so that it is now travelling at a constant speed of 90 km/h. The

car is still modelled as a particle moving in a horizontal circle of radius 500 m.

(c) [1]Describe the extra force that will now be acting on the car, stating the direction of this

force.

Total: 9
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(Q2 continued . . . )
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8FM0 Unit Test – Further Mechanics 2 – 1 Motion in a Circle

3. A light inextensible string has length 8a. One end of the string is attached to a fixed point A

and the other end of the string is attached to a fixed point B, with A vertically above B and

AB = 4a. A small ball of mass m is attached to a point P on the string, where AP = 5a.

The ball moves in a horizontal circle with constant speed v, with both AP and BP taut. The

string will break if the tension in it exceeds 3mg
2
. By modelling the ball as a particle and assuming

the string does not break,

(a) [7]show that 9ag
4

< v2 � 27ag
4
.

(b) [2]find the least possible time needed for the ball to make one complete revolution.

Total: 9
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(Q3 continued . . . )
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8FM0 Unit Test – Further Mechanics 2 – 1 Motion in a Circle

4. A circular race track is banked at an angle α to the horizontal, where tanα = 3
4
. A car moves

round the track at constant speed in a horizontal circle of radius 40 m . The car is modelled as

a particle.

In an initial model of the motion of the car it is assumed that there is no sideways friction

between the car and the track.

(a) [6]Using this model, find the speed of the car.

The initial model of the motion of the car is now refined to make it more realistic. It is now

assumed that there is sideways friction between the car and the track, with coefficient of friction

μ. Under this refined model, the maximum speed at which the car can travel round the track in

a horizontal circle of radius 40 m, is 39 m/s.

(b) [10]Using this refined model, find the value of μ.

Total: 16

www.CasperYC.club/8FM0 Last updated: February 3, 2026 Page 7 of 8



8FM0 Unit Test – Further Mechanics 2 – 1 Motion in a Circle

(Q4 continued . . . )
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