IGCSE MECHANICS II
HOMEWORK 2 – Turning effect 
TIME 40min 
NAME……………………………………………………………………..			Total           /31
You should be able to:
Core
• Describe the moment of a force as a measure of its turning effect and give everyday examples
• Describe qualitatively the balancing of a beam about a pivot
• State that, when there is no resultant force and no resultant turning effect, a system is in equilibrium

Extended
• Perform and describe an experiment (involving vertical forces) to show that there is no net moment on a body in equilibrium
• Apply the idea of opposing moments to simple systems in equilibrium
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Fig. 2.1 shows apparatus for investigating moments of forces.
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Fig. 2.1

The uniform metre rule shown in Fig. 2.1 is in equilibrium.

(@)

(b)

(©)

Write down two conditions for the metre rule to be in equili

condition 1 ..

condition 2

.[2]

Show that the value of the reading on the spring balance is 8.0N. 2

The weight of the uniform metre rule is 1.5N.

Calculate the force exerted by the pivot on the metre rule.

magnitude of force =

direction of force ...

.12
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A student carried out a ‘principle of moments’ experiment using a metre rule placed on a
pivot at the 50.0 cm mark. The aim was to determine an unknown weight. The arrangement
of the apparatus is shown in Fig. 3.1.
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Fig. 3.1

The student placed the unknown weight W at a convenient distance a from the pivot. He
found b, the distance from the pivot that the 5.0N weight must be placed so that the rule
balanced horizontally. He then repeated the experiment using different values of a.

The readings are shown in the table below.

a/m b/m
0.100 0.122
0.200 0.238
0.250 0.302
0.300 0.360
0.350 0.435
0.400 0.470
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(a) (i) Plotthe graph of b/m (y-axis) against a/m (x-axis).

(ii) Draw the best-fit straight line.

(6]

Determine G, the gradient of the line.

G=

(iv) Determine W, the unknown weight, using the equation
W=XG

Wwhere X=5.0N.
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(v) Explain why the student could not choose distance a to have a value of 0.450m.

.05

(b) Another student, who was performing this experiment, found that the unloaded metre
rule balanced on the pivot at the 50.3 cm mark, instead of the 50.0 cm mark.

Suggest what the student should do to obtain the correct value for W from the
experiment.

[1
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‘Some IGCSE students were asked to write statements about mass and weight.

Their statements are printed below. Put a tick in the box alongside each of the two correct
statements.

Mass and weight are the same thing.

Mass is measured in kilograms.

Weight is a type of force.

Weight is the acceleration caused by gravity. 2
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(a) State the two factors on which the turning effect of a force depends.

1.

2.

2]

(b) Forces F, and F, are applied vertically downwards at the ends of a beam resting on a
pivot P. The beam has weight W. The beam is shown in Fig.5.1.
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Fig.5.1

(i) Complete the statements about the two requirements for the beam to be in
equilibrium.

1. There must be no resultant ..

2. There must be no resultant ...

The beam in Fig.5.1 is in equilibrium. F is the force exerted on the beam by the
pivot P.

Complete the following equation about the forces on the beam.

F=

Which one of the four forces on the beam does not exert a moment about P?

4]
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Fig.3.1 shows a simple see-saw. One child A sits near to end X and another child B sits
near to end Y. The feet of the children do not touch the ground when the see-saw is
balanced.
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Fig.3.1

(a) Child A has a mass of 18.0kg and child B has a mass of 20.0kg.

Without calculation, indicate where the children could sit so that the see-saw balances
horizontally. You may draw on Fig. 3.1 if you wish.

.2

(b) State the relationship between the moment caused by child A and that caused by
child B.

i)

(c) Child A is 2.50m from the pivot. Calculate the distance of child B from the pivot.

distance = - [2]





