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Reflection & 
refraction



Reflection revision

Reflection is the bouncing of light rays off a surface

Reflection from a mirror:

Incident ray

Normal

Reflected ray

Angle of 

incidence

Angle of 

reflection

Mirror



The Law of Reflection

Angle of incidence = Angle of reflection

In other words, light gets reflected from a surface at THE 

SAME ANGLE it hits it.

The 
same !!!



Refraction Revision

Refraction is the bending of light when it enters from one 

transparent medium into another.

It is caused by the different speeds of light in different 

media. 

The greater the optical density of the medium, the slower 

the speed of light. 



Refraction through a glass block

Light slows down and bends 

towards the normal due to 

entering a more dense medium

Light speeds up and bends 

away from the normal due to 

entering a less dense medium

Light slows down but is not 

bent, due to entering along 

the normal

Notice that waves 

can be transmitted 

and reflected at an 

interface



Refraction



Snell’s Law

The degree to which light is bend depends on the 
medium and the density of the medium. 

Snell’s Law states that the ratio of the sine of the angle 
of incidence to the sine of the angle of refraction is a 
constant. 

n1 sin θ1 = n2 sin θ2 n =c/v

My law describes the relationship between 

the angle of incidence and the angle of 

refraction. 



Practice Questions (Snell’s Law)

2) Light travels from diamond into water with an angle of incidence 

(θi) of 14.2 °. What is the angle of refraction (θr) if the refractive 

index of diamond is 2.4 and the refractive index of water is 1.33.

3)  A ray of light travels through a vacuum and is incident upon a 

glass block (of refractive index 1.5) at an angle of 32O.  The ray 

then passes into water.  Draw an accurate diagram to show the 

path of this light as it travels from the vacuum through the glass 

and into the water.

1) Light travels from air into diamond with an angle of refraction 

(θr) of 11.3 °. What is the angle of incidence (θi) if the refractive 

index of air is 1 and the refractive index of diamond is 2.4



Critical Angle
The critical angle of an optical (transparent) medium is 
the limiting angle of incidence that results in an angle of 
refraction equal to 90o. 



Finding the Critical Angle…

1) Ray gets refracted

4) Ray gets internally reflected3) Ray still gets refracted (just!)

2) Ray still gets refracted

THE CRITICAL ANGLE



The Maths of the Critical Angle

Consider a ray of light emergent from a 

semi-circular block at 90O:

…and now recall Snell’s Law from 

earlier:

μ1 sin θ1 = μ2 sin θ2

Applying this equation to this situation, we can state the following:

μ1 = n (for the material) μ2 = 1 (n for air)

sin θ1 = sin c (critical angle) sin θ2 = sin 90O

Or, to simplify: sin c = 1

n



Example 



Example 



Practice Questions

1) What is the critical angle for light traveling from diamond 

into fiber optic cable, given that the refractive index of 

diamond is 2.4 and the refractive index of fiber optic cable is 

1.6?

2) What is the critical angle for light traveling from glass into 

water, given that the refractive index of glass is 1.5 and the 

refractive index of water is 1.33?



Measuring the Refractive Index

n =
sinθ1

sinθ2

sin i

sin r
=

Using Snell’s Law we can measure 

the refractive index of a material:

From this equation a graph of sin i against sin r will have a 

gradient of the refractive index:

Sin i

Sin r

n



Example 

n1 sin i = n2 sin r



Example 

n1 sin i = n2 sin r

Since the given angle of incidence (42o) is greater than the 
critical angle (39o), the incident ray will not emerge from 
the liquid but instead will be reflected back into the liquid



Lenses

Lenses use the idea of refraction.

When light enters a MORE DENSE 

medium it slows down.

Optical density is measured by the

refractive index, n.

The larger the difference between 

the indices at an interface, the 

larger the angle of refraction for 

light rays crossing the interface.



The colours of the rainbow:

• Red

• Orange

• Yellow

• Green

• Blue

• Indigo

• VioletRemember: Roy G. Biv !!!

A prism uses this idea to split light.  This happens 

because violet light is refracted more than red light


