MECHANICS M1                                                   SLBS

STATICS OF A PARTICLE
RESULTANT FORCES
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Triangle Law


Example

Two forces of 3N and 4N act an angle of 90° to each other.

Find the magnitude of their resultant and the angle that it makes with the 4N force.
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RESULTANT FORCES USING COMPONENTS
Example

Find the magnitude of the resultant force.
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To find the total effect of a force in a particular direction, we resolve forces in that direction.

To indicate resolving forces horizontally, write  R(→)

To indicate resolving forces vertically, write R(↑)
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McEx4A & 4B 
EQUILIBRIUM OF COPLANAR FORCES
Forces are in equilibrium if there is no resultant force in any direction.  Forces must balance each other out.

Example
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Example

A particle is in equilibrium at O under the action of forces X, Y and R as shown in the diagram.  Find the magnitude of R and the angle θ when X = 8N and Y = 6N
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R = Resultant Force

Parallelogram Rule
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Ex 4A p 95

SPECIAL CASE – LAMI’S THEOREM
For 3 forces in equilibrium:
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Proof

The 3 forces can be represented by a vector triangle:
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Example
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McEx4C

PROBLEMS INVOLVING SPECIFIC FORCES

Example

A particle of mass 3kg rests on a rough plane inclined at 30° to the horizontal.  It is held in equilibrium by a force of 12N acting up the plane at 10° to the plane.  If it is on the point of slipping down the plane, find the friction force.
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Ex 4B p 101

EQUILIBRIUM INVOLVING FRICTION
Example
A body of mass 8kg is on an inclined plane of 45°.  It is held I place by a horizontal force of 20N and is about to slip down the plane. Calculate μ.
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Ex 4C p 109
Mixed Ex 4D p 111
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Square and add to find R.  Divide to find θ
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