
GCE Maths Unit 4 – 4.9 Forces and Newton’s Laws

Terminology and modelling

First law – Every particle continues in a state of rest or uniform motion, in a straight line, 
unless acted upon by an external force.

Second law – The resultant force acting on a particle is equal to its rate of change of 
momentum, F = ma.

Third law – Every force has an equal and opposite reaction.

Types of forces – Weight, normal reaction, thrust, friction.

Friction – Friction is a force that generally opposes the direction of motion.  
The coefficient of friction, μ, is a number between 0 and 1, with no unit.

Smooth – No friction.

Light rod – Weight of rod can be ignored.

Resultant force and direction
Four coplanar horizontal forces act on a particle P

• Resolve horizontally ()

• Resolve vertically ()

Forces in equilibrium
A sign of mass 10 kg is attached at the point B to a light rod AB. The rod is supported at C by a light 
inextensible cable CD that is inclined at an angle of 60° to the vertical wall.

  Using equilibrium

• Resolve horizontally ()

• Resolve vertically ()

Resolving forces Resolving forces on an inclined plane

Friction
Friction is given by F ≤ μR, where R denotes the normal reaction. If a body is moving, or on the 
point of moving (limiting friction), then F = μR.

Consider a crate of mass 10 kg on a rough horizontal floor. The coefficient of friction between 
the floor and the crate is           . 

Crate will remain stationary Crate will move and accelerate

Friction on an inclined plane
Consider a crate of mass 25 kg on a rough plane inclined at an angle θ to the horizontal

Crate on the point of 
slipping down the plane

Force T applied so crate 
accelerates up the plane


