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23AOptics

In optics, objects are real physical things that give off or reflect light rays. Images are “pictures” of objects
that are formed where light rays meet. Images are created by mirrors, lenses, prisms, and other optical
devices. This Investigation will look at images produced by lenses.

A Making an image with a lens
A single lens makes an image of a distant light source. The image
forms one focal length away from a lens.

1. Find a wall at least 5 meters away from a lamp or sunlit 
window. Tape a piece of white paper to the wall to create 
a screen for seeing the image.

2. Get one of the round convex glass lenses in the metal 
holders. Hold the lens at different distances from your 
screen. Try distances between 10 and 20 centimeters. 

3. You will see a sharp image of the lamp or window on the 
screen when your lens is about one focal length away 
from the wall. 

4. Use this technique to determine the focal lengths for 
both lenses (Table 1).

Images can be smaller or larger than the object that created them. Images can also be right side up or inverted.

  a. Was the image created by a single lens smaller or larger than the object?

  b. Was the image right side up or was it inverted?

Questions for this Investigation:
How are images created by lenses and mirrors?

Materials
• Light and optics kit • Room that may be 

darkened.
• Metric ruler
• Lamp or sunlit window

Table 1: Focal lengths of lenses
Focal length (mm)

White Lens
Black lens
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B Projecting an image with a lens
You can think about a lens as collecting a cone of light from each point on an object. 
For a perfect lens all the light in the cone is bent so it comes together at a point again to make the image. This
is how movie projectors take an image on film and project it on a screen.

1. The red and blue LED lamps each have a letter F engraved on the front face. Take either color and 
place it near one edge of the optics table.

2. Take the white or black lens and set it on the optics table about 35 cm away from the LED lamp.
3. Take the screen and move it around until you can see a sharp image of the “F” on the screen.
4. Take a paper card and use it to block some of the light from the lens. The card should be 2-3 cm 

from the lens and on the same side as the LED lamp.

C Thinking about what you observed
  a. Describe the characteristics of the image formed by the lens. Characteristics include whether the image 

right-side-up, inverted, larger, or smaller.

  b. Discuss with your class why blocking part of the lens makes the image dimmer, even though you still 
see the entire image.
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23AD Finding the magnification of a lens

1. Take one of the lenses and set it on a piece of graph paper. Count the number of unmagnified 
squares that cross the diameter of the lens. In the example, the lens is 10 squares wide. 

2. Look at the graph paper through the lens held above the paper at different distances. Move the lens 
until you have the biggest squares you can see clearly in the lens.

3. Count the number of magnified squares that cross the diameter of the lens. For example, the picture 
shows 4 1/2 squares across the lens.

4. The magnification is the number of unmagnified squares divided by the number of magnified 
squares. In the example, there are 10 unmagnified squares and 4.5 magnified squares. The 
magnification is 10 ÷ 4.5, or 2.22.

5. Try the experiment again using a ruler to measure the distance between the lens and the paper. 
Notice that the magnification changes with different distances. 

Table 2: Magnification data for a single lens

E Thinking about what you observed
  a. Is the image in a magnifying glass inverted or upright?

  b. At what distances will the lens act like a magnifying glass? What happens when the object is more than 
a focal length away?

  c. Describe something that looks completely different under a magnifying glass than when seen with the 
un-aided eye.

Distance to paper
(cm)

 # of squares on 
the graph paper 

(unmagnified squares)

# of squares
in the lens

(magnified squares)

Magnification
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