
Gravity and weight
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Define weight and centre of mass.

Learn and use the equation to calculate the weight 
of an object.



Gravity and weight

Gravity is as force of attraction between all objects.

Gravity is a non-contact force as the two objects do not need to touch.

Like all forces, gravity is a vector quantity as it has mass and direction

Review

Mass

The mass of an object tells us how much matter (stuff) an object has in it.  
The unit of mass is a kilogram (kg).  Mass is a scalar quantity as it has no 
direction.

the mass of the elephant 
is 5000kg on earth...

...and it is also 5000kg 
on the moon...

...and it is also 5000kg 
in space.

Weight

The weight of an object is the force acting on it due to gravity.  
The weight of an object does depend on where it is.

If an object is placed on the surface of the Earth, it will be 
attracted by a gravitational force towards the centre of the 
Earth.  
At the surface of the Earth the gravitational field strength is 
9.8N/kg.  This value is the gravitational field strength (g).  The 
gravitational field strength is a measure of the force of gravity 
at a particular point.

Objects on the surface of the Earth experience a force of 9.8N for 
every kg of mass.

The weight of an object is directly proportional to the mass of the object.

weight     mass
directly proportional 

If the mass is doubled then the weight is also doubled.
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Gravity and weight...

Calculation of weight

weight (N) = mass (kg) x gravitational field strength (N/kg)

W = m x g

W = m x g

W = 1 kg x 9.8 N/kg

W = 9.8 N

 The weight of an object can be measured using a calibrated spring 
balance or newtonmeter. 

A newtonmeter

mars (g = 3.8) earth (g = 9.8) moon (g = 1.6)

Calculations of weight on different planets

Calculate the weight of the elephant on the different planets. 
The mass of the elephant is 5000kg.

 Centre of mass

The weight of an object can be considered 
to act at a single point. This point is called 
the centre of mass.

centre of mass

W = m  x  g
W = 5000 x 3.8
W = 19000 N

W = m  x  g
W = 5000 x 9.8
W = 49000 N

W = m  x  g
W = 5000 x 1.6
W = 8000 N
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