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1.3 
Forces
1.2.1 Fundamental Forces

There are four fundamental forces:

1 Gravity

2 Electromagnetism

3 Strong Nuclear Force

4 Weak Nuclear Force

Forces 2 and 4 have been unified.

Forces 3 and 4 only act on the subatomic level.

Forces 1 and 2 are responsible for everyday phenomena.

1.3.2
Gravity

1.3.2.1
Newton’s Law Of Universal Gravity:
There is an attractive force between any 2 particles (with masses m1, m2, separated by distance r); the magnitude of this force is given by:
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Where G=6.67 x 10-11 Nm2kg-2         This is an inverse square force as is the following
The force on m1 depends on its mass (an intrinsic property).

1.3.3 Electricity

1.3.3.1 Coloumb’s Law:

There is an attractive / repulsive force (dependant on charges) between 2 stationary charged particles (with charges q1, q2, separated by distance r); the magnitude of this force is given by:
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Where 
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e

= 8.85 x 10-12 Fm-1   (Reference Electricity And Magnetism Course)
1.3.4 Gravitational vs. Inertia Mass
1.3.2.1
FGrav on p1 depends on m1

1.3.3.1
Felec on p1 depends on q1
Therefore m is like “gravitational charge”
Whilst by N2 F=ma where m is a measure of inertia (Ref: 1.2.4.1)
Even though gravitation and inertial mass are totally different concepts they have the same value.

Combining 1.3.2.1 and N2, one can find the acceleration of an object due to the Earths gravitational pull.

Acceleration = 
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Therefore acceleration is independent of properties of the object.
Where 
ME is the Earths mass 


   = 5.98 x 1024 kg

And
r is the distance from the Earths centre = 6.37 x 106 m        (Justification 5.1.4)

If close to the Earths surface 
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= 9.83 ms-2
We perform a 0.2% correction to take g = 9.81 ms-2 as we made the following incorrect assumptions;
· The Earth is spherical

· The Earth is stationary etc.

1.3.5 Weight
1.3.5.1 Weight is the gravitational force of an object from everything else in the Universe
As force is a vector, weight is.

Close to the Earths surface, the Earths gravitational force is the only significant force.

Weight of mass m has a magnitude mg N

1.3.6 Macroscopic Forces 
Macroscopic forces involve macroscopic objects (objects contain very large number of atoms). Ultimately all macroscopic actions are due to inter-atomic forces. 
· Atoms attract at some distance apart.

· Atoms squashed to close together repel.

e.g.

Tension:
Slight increase in atomic separation, causing an attractive force.
Compression:
Slight decrease in atomic separation, causing a repulsive force.

Gravity and the electromagnetism force act over a large range, occurring between objects separated by empty space.

Macroscopic forces act of large distances (of greater then 10 x 10-10 m).

An impulsive forces, is one that is large but experienced over a short time frame.

A dissipative force, is one like friction (Ref: 2.6)
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