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Mass Vs. Weight
While your weight would change, 

your mass would not. These terms are used 
interchangeably in everyday language, but 

their scientific meanings are quite 
different.

Mass: how much matter an 
object contains, measured in kilograms.

Weight: the gravitational force on an 
object, measured in newtons.

The amount of matter in an object doesn't 
change. If you had 1kg of bananas on the 
Earth and took it to the Moon, you would 

stil l  have 1 kg of bananas on the moon. 
They'd fi l l  you up just as much wherever 

you ate them!

Key words Definition

Gravity A force of attraction between all objects 
that have mass. 

Mass The amount of matter is in an object

Weight Is the force of gravity acting on an object

Centre of 
Mass

Is the point at which weight or gravity 
acts on an object

Newtons The unit force is measured in 

Gravitational field strength
There is a space surrounding every object where 
another object will experience the force of gravity. 
This is known as a gravitational field. Every object 
with mass has its own gravitational field.
The more massive an object is, the greater the 
strength of its gravitational field. For example, the 
Sun is much more massive than the Earth and 
therefore has a stronger gravitational field than 
Earth. Humans also have their own gravitational 
fields. Ours are just much smaller than those of 
Earth and other planets and stars in the Solar 
System.

Equation: 
Weight = mass × gravitational field strength (g)
o gravity force is measured in newtons (N)
o mass is measured in kilograms (kg)
o gravitational field strength (g) is measured in 

newtons per kilogram (N/kg)
o Gravitational field strength on earth is 9.8N/Kg

. The weight of an object and the gravitational 
field strength are directly proportional. For a given 
mass, the greater the gravitational field strength of 
the planet, the greater its weight

Planet Gravitational field strength 
(N/Kg)

The Sun (star) 293.0

Mercury 3.7

Venus 8.8

Earth 9.8

Moon 1.7

Mars 3.7

Jupiter 24.7

Saturn 10.5

Uranus 9.0

Neptune 11.7

Pluto 0.49

Factors that affect gravity

1.Distance- The closer two objects are 
to each other the greater  the 

gravitational attraction between 
them.

For example, there are 3 objects 
orbiting earth. Object 3 would have 

the greatest gravitational pull because 
it is closer to earth.

2. Mass- The more mass two objects 
have the greater the gravitational 

attraction between them.

Centre of Mass

The weight of an object may be 
thought of as acting at a single 
point called its centre of mass. 

Symmetrical objects:

Non-Symmetrical: 
At the point where the object is just
about to fall, a line is drawn parallel
to the table edge. The procedure is
repeated with the object rotated
90°. The intersection point of the
two lines gives the location of the
center of mass in the plane of the
table.

Factors affecting stability: 
The position of the centre of gravity of 

an object affects its stability.
1. Size of the base of support

2. Relation of the line of gravity to the 
bass of support

3. Height of the centre of gravity
4. The greater the mass, the greater the 

stability
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