MECHANICS M1                                               SLBS

MOMENTS

The MOMENT of a force is a measure of its capability to rotate the body on which it is acting.

The moment of a force (about an axis through A)   =   F × d
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Sometimes, the distance d may need to be calculated
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d = x sin θ

Moments are measured in Newton-metres (Nm)

Sense of rotation (clockwise or anticlockwise) must be stated in words or symbols

Examples
1)
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Moment  =  7 × 4  =  28 Nm (
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Alternatively:
“Split into two perpendicular components”
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Ex 5A p 118

SUM OF MOMENTS AFFECTING A BODY
Example
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Example
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Ex 5B p 121

PLANKS and SEE-SAWS

Example
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Example
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Read pp 139-140 including Examples 7 & 8 on Non-Uniform Rods

TILTING
When a rod/plank is on the point of tilting about an axis, it loses contact with any other supports and the reaction at those other supports becomes zero.

Example

A uniform plank of length 3 metres and mass 8 kg rests on two supports A and B.  A is 1 metre from one end of the plank and B is 1 metre from the other end of the plank.  Find the maximum mass that be placed on one end of the plank without the plank tilting.
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Ex 5C p 125
NON-UNIFORM BODIES
If a rigid body is non-uniform, you will be told where its centre of mass is or that is what you have to find out.

Example

A non-uniform plank AB of mass 10kg and length 6 metres rest on 2 supports C and D where AC = 2 m and AD = 4 m.  The magnitude of the reaction at C is twice the magnitude of the reaction at D.  Find the distance of the centre of mass from A.
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Ex 5D p 128

Mixed Ex 5E p 128
Moment = Force × Distance of line of action of the force


                               from the turning point





Notation:





O (  “Taking clockwise moments about [an axis through] O”











Sum of moments
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