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4.3 Radiation 
Light is radiated. 
Light can travel through empty space. 

Quick facts  
The speed of light is 300 000 
kilometres per second. 

4.4 Spectrum of visible light 



Definition 

Visible light 

Dispersion is the refraction of white light into 
the different colours of the spectrum. 

Quick facts  
White light consists of a  
spectrum (range) of different 
frequencies and wavelengths that 
are mixed. 
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4.5 Transparent, translucent and opaque 
substances 
• Transparent substances: 
 - allow most of the light through and you can see  

  through it. 
 - reflect some of the light. 
 - absorb some of the light. 
 - e.g. clear glass and plastic, cellophane, clean water. 
• Translucent substances allow light through, but you 

cannot see through it, e.g. matt glass. 
• Opaque substances do not allow light through 
 - absorb or reflect light. 
 - cause shadows on the side away from the light source. 
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4.6 Absorption 
4.6.1 Transparent coloured objects 

Quick facts  
A coloured filter absorbs all other 
colours and allows only the colour 
of the filter through. 
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4.6.2 Opaque objects 
Opaque objects absorb all other colours and only 
reflect the colour of the object. 
When white light falls on a matt black paper, no light 
is reflected. 
A black object will absorb all the other colours 
(frequencies) and therefore it looks black. 
A white object reflects all the colours of white light 
(all the frequencies of white light), so it appears 
white. 
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4.7 Reflection 
4.7.1 Smooth surface 

The normal is the line perpendicular to the 
level between the glass and air. 
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4.7.2 Rough surface 
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4.8 Observations 
 
How we see light 
Representing a cross section of the eye: 
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4.9 Refraction of light 

Quick facts  
A light ray is represented by a 
straight line with an arrow 
indicating the direction of motion. 
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Definition 

Visible light 
Take note of the following important terms. 

Incident ray (AB): The light ray entering the glass 
from air. 
Refracted ray (BC): The light ray moving in the 
glass prism. 
Emergent ray (CD): The ray emerging from the 
glass into the air. 
Angle of incidence (a): The angle between the 
incident ray and the normal 
Angle of refraction (b): The angle between the 
refracted ray and the normal 
Emergent angle (d): The angle between the 
emergent ray and the normal 
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Examples 

Fill a glass three quarters full with water and 
place a pencil in the water. 
It appears as if the pencil is bent at the 
surface between the water and air. 
This is because of the refraction of  
light. 
Refraction is a property of light. 
The light moves through air and then  
through water, which is more dense. 
The direction of the light rays changes. 
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  Onthou  
      1. Substances such as glass, Perspex or water  

      are optically more dense than air. 
2. When the light ray moves from air to glass, it 

refracts towards the normal. 
3. The angle of incidence is larger than the angle of 
 refraction. 
4. When the light ray moves from glass to air, it 

refracts away from the normal. 
5. The emergent angle has exactly the same 

magnitude as the angle of incidence. 
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4.10 Career possibilities 
4.10.1 Optometry 
4.10.2 Photography 
 
 
 
 
 
 
4.10.3 Astrophysics 
4.10.4 Careers with optic fibres 


