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1.1 Newton’s Laws
1.2.1 Force
Definition:

Force:

A force is an interaction between 2 objects.

Principle Of Superposition

1.2.1.1 If several forces act at once the net / resultant force is a the vector sum of the all the forces: 
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1.2.2
Newton’s Laws

N1
A body with no net force it (
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) move at a constant velocity.

N2
A body with a net force accelerates: 
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N3
If a body A exerts a force on body B then B exerts an equal and opposite force on A.
1.2.3 N1

The “natural” state of motion for a body is for it to move constantly (at a constant speed and in a line). Therefore a force is needed to change the natural state of motion: e.g. A rolling ball slows down because of the force friction.

1.2.4 N2

Mass is a measure of inertia.

(Justification 1.3.4.1)
Definition:

1.2.4.1 Inertia:
The tendency of an object to resist a change in motion, i.e. an object with a larger mass will require a larger force to produce acceleration in comparison to a less massive body.
1.2.4.2
Momentum
= p
 = mv
         

N.B. (This is a generalised version of N2)
1.2.4.3
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In problems if m is constant then this reduces to:
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If m varies see (Lecture 2.6.4)


1.2.5 N3
Every action has an equal and opposite reaction

    Force of A on B 
      Force of B on A

1.2.5.1 Forces in an action-reaction pair NEVER act on the same object
e.g. Book resting on the ground:
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1.2.6 Momentum Conservation
If no other forces exist on the two colliding balls shown below then the following is true.


[image: image7]

[image: image8.wmf]
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Summing:
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Definition:

System:

The name of given objects.

Internal Forces:
Force between object in the system.

External Forces:
Forces from anything outside the system.

e.g. Consider Callisto and Io orbiting Jupiter, then:
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1          2          3      4

1 + 3 
= 0

2 
= Gravitational forces on C due to the Sun, other planets, etc (everything else in the Universe).
4 
= Gravitational forces on I due to the Sun, other planets, etc (everything else in the Universe).
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1.2.6.1              In general 
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1.2.6.2              If 
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Total momentum if a system is constant with no external forces, this the principle of conversation of momentum.

Book


Weight the force due to the Earths gravity.





Earth


The book exerts an equal and opposite force on the Earth.





F2 on 1				F1on 2


Force on 1 due to 2		Force on 2 due to 1





F1on 2 = -F2 on 1		N3
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