
Length Contraction
• Another consequence of special relativity is that the 

perception of length is changed. A moving observer 
will actually see a shorter (contracted) length.

• We can determine the contracted length (Lv) using 
the actual length (L0) and the velocity of the 
observer (v) relative to the object:

Lv = L0
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Length contraction cont...
Note that this length contraction only occurs in the 
direction parallel to motion eg. a fast train will appear 
shorter in the horizontal direction but unchanged in 
the vertical direction

1. How long will a 20m train carriage appear to a 
stationary observer if it was moving at 0.8c?

2. At what velocity does a moving object appear to 
be half it’s actual length?
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The metre
• Interestingly, the definition of one metre is closely tied 

to French history, and was first proposed following the 
French Revolution in order to be different. 

• It was changed many times and defined in many ways; 
initially using pendulums and later as a fraction of the 
distance from the North Pole to the equator. The first 
platinum bar was adopted in 1799.

• As more countries adopted the metre, a more precise 
definition was necessary. In 1889, over thirty countries 
participated in developing new platinum-iridium bars. 
The metre was marked using two lines on each bar.

3



The modern definition
Physical standards of the metre are imprecise, and it has 
since been defined as the distance travelled by 
light in a certain fraction of a second. Since the speed 
of light in a vacuum is constant, this is an ideal definition.

(Note that the second was defined in 1967 using the 
periodic radiation released by caesium-133.)

The platinum-iridium standards
http://upload.wikimedia.org/wikipedia/commons/b/bb/Platinum-Iridium_meter_bar.jpg
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Mass Dilation
Einstein also considered that momentum must be 
conserved throughout relativistic interactions. This 
can only be achieved if observations of mass change 
for moving observers. The change is given by:

mv =
m0q
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An electron has a mass of 9.109x10-31kg. How much 
would it appear to weigh if moving at 0.8c? How 
many times heavier is this than the rest mass?
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