There are three states of matter: solid, liquid and gas - all of these contain atoms and/or molecules that make up the mass of the object.
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Mass is the quantity of matter which a body contains. This is the same wherever the body is. It is measured in kg.
Mass Always Stays the Same!!
Masses get pulled or tugged at by a force called gravity. That tug is called the weight.

Weight: Experienced In Gravity's Hold or Tug
The Earth pulls at each kilogram of mass in an object on its surface with a force of 10N. 

We say that the gravitational field strength of Earth is 10N/kg - a pull of 10N on each kilogram of mass.

The force that acts on the mass of an object because of gravity is called its weight. Therefore weight is a force and is measured in newtons.

Weight is the force of gravity acting on a mass that is positioned in a gravitational field. This changes with the strength of the gravitational field.
There is an equation that links mass to weight in a gravitational field: w = mg
w = the weight (in newton); m = the mass of the object (in kilogram); g = the gravitational field strength at the position where the mass is placed (N/kg)
On Earth g = 10N/kg. Therefore my weight is 650 Newtons.

This is only true whilst I stay on Earth. On the moon, I would be very light and jumping would be very easy. This is because g (Moon) is only 1.67 N/kg. I would weigh a sixth of what I did on Earth, but it wouldn't mean I was any thinner... I'd still have all those atoms and molecules that make up my mass!
Activity: Travelling around the solar system!
	Gravitational field strength/(N/kg)

	Earth:
	10

	Jupiter:
	25

	Mars:
	3.8

	Moon:
	1.7

	Venus:
	9.1


There are 5 stations in this circus of activities, labelled A to E. Each one is set up to be at a different point in the solar system. You have to decide where each station is!
At each station there is a package representing a 1kg mass for you to weigh using the newton meter. You have to suppose the mass at each station is the same... but the weight will be different because you are on different planets!
Use the information on the right to work out locations A to E. 
	Station
	Weight of the mass/N
	Mass represented by the weight/kg
	Solar system location

	A
	
	1.0
	

	B
	
	1.0
	

	C
	
	1.0
	

	D
	
	1.0
	

	E
	
	1.0
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