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Figure 3 - Finding the focal length (75 cm lens) with a yardstick and the Sun –
make the light circle as small as possible

If the Sun is overcast by clouds, use a light bright light source -

Figure 4 - Finding the focal length (20cm lens) with a ruler and light source –
make the light circle as small as possible

Use the ruler or yardstick to measure the distance from the middle of the
lens to the flat surface. Just estimate – you do not have to be accurate.

A third method to find the focal length of a lens is to sight along a
yardstick. Slowly move the lens away from your eye. As the lens
approaches one focal length, the image will magnify to infinity and invert.

Figure 5 - Finding the focal length (17cm lens) with a ruler and positioning the
lens at the point where a distant image first inverts
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Figure 7 - A common object magnified

Here, we’ll use a newspaper puzzle as an example. With the lens held
next to the newspaper there is no magnification.

Figure 8 - Lens held 0 focal lengths in distance from the nearby object

Moving the lens between 0 focal lengths in distance from the object to 1 focal length in
distance from the object – magnification occurs.

Figure 9 - Lens held about 1 focal length in distance from the nearby object
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Figure 12 - The lens is close to the eye looking at a picture across the room – the
erect virtual image but it will be slighty out-of-focus

As you move the lens away from your eye. The image magnifies.

Figure 13 - As the lens moves towards one-focal length, the image of the picture
on the wall remains erect and virtual but magnifies

Just past one focal length, the image of the object at the other side of the
room will invert – or become upside – and be magnified:
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Figure 14 - Lens held about 1 focal length from your eye and looking at two
distant chairs next to each other – one magnified and upside down – the other not

magnified

Here we see two chairs – one unmagnified – and a second magnified
through a single hand lens. Notice that the magnified chair seat appears
upside down! The same thing occurs with the picture on the other side of
the room – or a planet on the other side of the solar system:

Figure 15 - Just past one focal length, the image of the picture on the wall
becomes upside down – it inverts - and becomes real



10

The magnified image of the chair is a real image – when you move your
eye towards and away from the lens, the image of the chair gets bigger
and smaller – just like nearby objects in the real world. This differs from
Case 2 magnification that you explored above – magnification of a nearby
object. In Case 2 magnification, the image is virtual – it stays the same
size when you move your head backwards and forwards.

In Case 1 magnification of a distant object, as you move the lens between
one and two focal lengths, it remains in-focus, upside down (inverted) and
will reduce in apparent size until you reach 2 focal lengths. At two focal
lengths, the image has the same apparent size as the object.

What happens when you hold the lens various distances away from your
eye while looking at a distant object of interest – like a tree across the
street?

Big lens
distance
from your
eye to the
lens in focal
lengths

Distance in
inches or
centimeters

How big
does the
object
appear?

Is your
object in
focus?

Does it look
upside
down?

0 times the
focal length

0

1 times the
focal length

2 times the
focal length

3 times the
focal length
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Light from a distant source comes into the lens in parallel lines. It is called
a beam source.

When you move the lens to one focal length from your eye, the image
inverts and is upside down. Initially the image is out of focus. As you
move the single lens a little further, its focal length will overlap the focal
length of your eye and the inverted image snaps in focus.

Figure 18 - Light rays moving from a distant beam source through a single lens
and into your eye – focused and upside-down image

The image is magnified but real. It is at its greatest magnification. The
image is inverted because the light rays have crossed at the focal point of
the big lens.

As you move the lens between one and two focal lengths, the magnified
image shrinks in apparent size. This occurs because the light rays are
reaching your eye’s lens at a shallower angle and are converging as they
reach your retina. When you reach 2 focal lengths from the big lens, it will
have the same apparent size as the actual object.

Figure 19 - Light rays moving from a distant beam source through a single lens
and into your eye – at 2 focal lengths – image is same size as object


