
Lenses

Refraction



Lenses

Lenses are curved prisms made of glass or 
plastic.  Because light travels more slowly in 
the lens than air, the light refracts as it enters 
and leaves the lens.



Types of Lenses:

i)  Converging :  (thicker in the middle) convex

- light converges at focal point



Types of lenses:

ii)  Diverging:  (thinner in the middle) concave

- light diverges from the focal point



Activity I

1. On a sheet of paper trace the ray box, lens 
(converging and diverging) light rays and  
label the focal point and the type of lens.

e.g.

2. Combine the lenses and trace the ray paths.
a) converging then diverging
b) diverging then converging



Activity II
Obtain a small diverging and converging lens and a candle.

1. Diverging Lens:  Hold the lens at different 
distances from the candle and look through 
the lens. Describe the image characteristics 
(LOST

2. Converging Lens:
a) Hold the lens close to the candle and look 

through the lens.  Describe the image (LOST)
b) Hold the lens far from the candle and 

focus the image on a screen (paper/wall).  
Describe the image characteristics (LOST)



Activity II (cont'd)

3. Try combining converging and diverging 
lenses together and see what kinds of 
images you get.



Let’s Compare Lenses
Converging Lenses

•Have 1 or 2 convex 
surfaces

•Thicker in centre than 
on edges

•Have a focal point on 
both sides of the lens

•Bring parallel light rays 
toward a common point 
(converge!)

Diverging Lenses
•Have 1 or 2 concave 
surfaces

•Thinner in centre than 
on edges

•Have a focal point on 
both sides of the lens

•Cause parallel light rays 
to spread away from a 
common point



Let’s Compare Lenses

Converging Lens: Diverging Lens: 



Converging versus Diverging lens
The converging lens (top) produces a real image whereas the 
diverging lens (bottom) produces a virtual image.
**converging lens can produce a virtual image too, but only when the 
object is between F and the lens**



Ray 
Diagrams

How to Draw Ray Diagrams 
for Lenses



Rules for rays in Curved Lenses

1.A ray that is parallel to the principal axis is 
refracted so that it passes through (or appears to 
pass through) the focus (F)

2.A ray that passes through (or appears to pass 
through) the focus (F’) is refracted parallel to the 
principal axis

3.A ray that passes through the optical centre goes 
straight through, without bending



Converging Lens Ray Diagrams

Ray 1 – leaves object parallel 
to PA is refracted through the 
focus (F)

 ‘



Converging Lens Ray Diagrams

Ray 1 – leaves object parallel 
to PA is refracted through the 
focus (F)

Ray 2 – leaves the object  
and passes through focus (F’) 
is refracted parallel to PA

 ‘



Converging Lens Ray Diagrams

Ray 1 – leaves object parallel 
to PA is refracted through the 
focus (F)

Ray 2 – leaves the object  
and passes through focus (F’) 
is refracted parallel to PA

 ‘

Ray 3 – leaves the object 
through the OC is not 
deviated (refracted)



Converging Lens Ray Diagrams

 ‘

Draw image where refracted 
rays converge/ intersect

**Note: only need 2 
intersecting rays to locate 
image



Your Turn:
•Complete the ray diagrams for converging 
lenses on your worksheet

•Complete the review worksheets for lenses 
and refraction


