Bending light to help
us see better

ACTIVITY: Make your own lens

1
you will need:

Place the
empty jar
on the
table and
stand the
picture of
the arrow
about
15cm
behind it.

2

Look through the jar at the
arrow. Which way is it pointing?

Water

A glass jar
with a lid

solid
arrow
drawn on
a piece of
paper

3

Fill the jar
with water and
screw the lid
on tightly.
Stand it in
front of the
arrow. Look
through the
jar at the
arrow. What
do you notice?

4

Twist the jar around while
looking through it at the arrow.
What do you notice?

what’s happening here?

When you look at something
through an empty glass, the light
doesn’t bend much, because the
glass is filled with air. But when
you fill the glass with water, it
bends the light rays so that they
enter your eye at a different
angle. This makes the thing
you are looking at appear very
different.

When light passes from one
substance into a different one,
its speed changes. This causes
the light to bend. This bending is
called refraction. If light passes
from a less optically dense
substance (like air) to a more
optically dense substance (like
water), it slows down.

How does a magnifying glass work?
A magnifying glass is an
example of a lens. Light
rays from the object
are bent by the lens and
enter your eye. Your
eye follows the light
rays back to where they
appear to be coming
from. That is why the
image looks much larger
than the object.

Lenses in your eyes

Your eyes have lenses in
them to focus light onto
your retina, which is at the
back of your eye.
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How do glasses help you to see better?
Some peoples’ eyes do not focus light
in the correct place for them to see
clearly. If they wear glasses made with
the correct shape of lens, this helps to
focus the light correctly so that they
can see a clear image.

Lenses bend light
in different ways,
depending on the
shape of the lens.

Far-Sighted

near-Sighted

Lenses are also
used in scientific
instruments such
as microscopes and
telescopes.

Microscopes focus light to
allow us to see things that are
too small to see with our eyes.
Photo: commons.wikimedia.org - GcG(jawp)

Telescopes
enable us to see
objects that are
very far away.
Photo: commons.wikimedia.org - Ericd

Lenses in science

careers:
Dr Patience Mthunzi holds a PhD in
Physics in the area of Biophotonics.
She is currently a senior scientist
researcher at the National Laser Centre
(NLC). She has won many prestigious
awards for her research, where she
explores biological cells using an
optical tweezer. This instrument uses
the principle of refraction of laser light
to trap a tiny biological particle so that
it can be studied.

 Optometrist
 Microscope
engineer

 Optometric
Technician

curriculum
links
Grade 8: Energy
& Change (Visible
light)
Grade 11: Waves,
Sound & Light
(Geometrical optic
s)

puzzle your mind!!!
If a substance causes
the light to speed up
or slow down more,
it will refract (bend)
more. The refractive
index tells us how
much the light will
bend for different
substances. This table
shows the speed of
light in different
substances.

Substance

Refractive
index

Speed of light in
substance

Angle of refraction if
angle of incidence is 20º

Air

1.00

300 000 000 m/s

20º

Water

226 000 000 m/s

Glass

200 000 000 m/s

Diamond

125 000 000 m/s

13.2º

Complete the table by placing each piece of information below in the
correct space:
Refractive index: 2.4 1.33 1.5 Angle of refraction: 8.20 14.90
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