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MOMENTS & STABILITY

13.1 How do forces have a turning effect?

Using skills, knowledge and understanding of how science works:

•  to describe how to find the centre of mass of a thin sheet of a material

•  to calculate the size of a force, or its distance from an axis of rotation, acting on a body that is balanced

•  to analyse the stability of bodies by considering their tendency to topple.

Skills, knowledge and understanding of how science works set in the context of:

•  The turning effect of a force is called the moment.

•  The size of the moment is given by the equation:

moment = force × perpendicular distance from the

line of action of the force to the axis of rotation

•  The centre of mass of a body is that point at which the mass of the body may be thought to be concentrated.

•  If suspended, a body will come to rest with its centre of mass directly below the point of suspension.

•  The centre of mass of a symmetrical body is along the axis of symmetry.

•  If a body is not turning, the total clockwise moment must be exactly balanced by the total anticlockwise moment about any axis.

•  Recognise the factors that affect the stability of a body.

•  If the line of action of the weight of a body lies outside the base of the body there will be a resultant moment and the body will tend to topple.


1. What is meant by:

(a) centre of mass
(b) axis of symmetry

2. Draw diagrams of the following shapes of uniform thickness cards and on each indicate the position of their centres of mass.

(a) circular card

(b) square card

(c) rectangular card

(d) isosceles triangular card
3. Outline an experiment to find the centre of mass of an irregularly shaped piece of card.
4. Draw diagrams to explain why it is important that most of the mass of a double-decker bus should be as low down as possible.

5. What is meant by:

(a) moment of a force

(b) anticlockwise turning effect

6. (a) A person opens a door by pulling a handle with a force of 200N. If the handle is 80cm away from the door hinge what turning effect is applied by the person?

(b) If the person exerts a different turning effect of 120Nm, what is now the force exerted?
7. The diagram below shows a balanced see-saw.

Complete the table below for each combination of balanced children.
	
	Child weights (N)
	Distances (m)

	
	A
	B
	A
	B

	(a)
	200
	400
	2
	

	(b)
	500
	300
	
	3

	(c)
	
	300
	3
	4

	(d)
	250
	
	4
	2


8. Why must you place your finger below the 50cm point on a metre-ruler in order to balance it on your finger? 
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