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Introduction 

• What is Fermat’s Principle? 

• What is Snell’s Law? 

• How can these be used? 

• How do geometry, distance, and 

derivations apply to these concepts? 

 



Fermat’s Principle 

• Discovered by Pierre de Fermat in1658 

• Describes light and the path it takes 

– A beam of light will always follow the path 

which makes its travelling time shortest 

 



Fermat’s Principle 



Suppose that the x-axis runs along the surface of a pool of water 

and that a beam of light is shone from the point A at (1, 1) to the 

point B at (−1, −1). Draw a picture of the path the beam takes. If the 

beam of light is to obey Fermat’s Principle, find the coordinates of 

the point C where it must cross from the air into the water. 

 



Distance Formula 





Derivations 





More General Form 



Geometry 

• Using the information we have from the two triangles that were 

formed by the path of the light, we can find out the angles of that 

certain path of light and make some general statements about 

the angle and the speeds of the light. 

 



Generalizations 

Triangle 1 Triangle 2 

• Using the two triangle above, we can make some generalized 

statements that must be true. 

If C1>C2, then Θ1<Θ2 

If C1<C2, then Θ1>Θ2 

If C1=C2, then Θ1=Θ2 



Snell’s Law 



Snell’s Law 



Practicality of Snell’s Law 



Errors in Snell’s Law 



Conclusion 

• Snell’s Law along with Fermat’s Principle are 

used to determine certain characteristics of 

light. When light is going from medium to 

medium, the path with always go the path of 

least time traveled. However, because of the 

density and other factors of the medium 

change, the light’s velocity will slow down. 
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