
Relative motion



The Sun moved across the 
sky from east to west, so it 
must be moving around the 

Earth.

The Sun moved across 
the sky from east to 

west because the Earth 
is rotating.
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Relative motion

Under what 
circumstances could 

each observer be 
correct?

Discuss with a partner.
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Relative motion

Scientists recognise that 
what you observe 

depends on your frame 
of reference.
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A boy sitting in a train sees another train out of his window …

Describe the motion he observes.

Example 1
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… and this is what observers on the other train see.

Which train is stationary?    Which train is moving?

Example 1
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Relative motion

Can you think of a test a 
person on either train could 
perform to tell them which 

train is moving ?

Discuss with a partner.
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Relative motion

Could you tell whether your train is moving 
by observing the motion of a falling object?

The following example shows what 
different observers see when an 

object is falling.
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Relative motion

If the boat is moving relative to you, you will 
see the object fall along a parabolic path.

Example 2
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Relative motion

If the boat is moving relative to you, you will 
see the object fall along a parabolic path.

Example 2
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Relative motion

If you aren’t moving relative to the boat, you 
will see the object fall straight down.

Example 2
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Relative motion

If you aren’t moving relative to the boat, you 
will see the object fall straight down.

Example 2
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Relative motion

If the object falls along a parabolic 
path, either you are moving or the 
boat is moving relative to you.If 
the object falls straight down, 

either you and the boat are moving 
at the same speed or neither is 

moving.
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Relative motion

Dropping an object doesn’t tell you 
whether you are stationary or moving 

with a constant velocity. The principle of 
relativity tells us...

Within a frame of reference, there is no 

measurement you can make that will tell you 

whether you are stationary or moving with a 

constant velocity.
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Relative motion

We can only describe an object’s 
motion by comparing it to another 

object or frame of reference.A 
frame of reference is simply a set 
of axes against which the motion 
or position of an object can be 

described.
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Relative motion

Objects are always in motion 
relative to some other frame of 

reference. 
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You may think you are stationary relative to 
the Earth’s surface, but you are moving 

relative to other frames of reference.

The Earth’s surface is 
moving relative to the 
centre of the Earth …
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and the Earth is moving relative to 
the Sun …
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and the Earth is moving relative to 
the Sun …
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The Sun is moving relative to the 
centre of our galaxy …

… and our galaxy is moving relative to other galaxies.
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