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Optics and Images

This Investigation will show you how some basic optical devices work. The technique is called geometric
optics since it uses geometry to follow light rays through an optical system.

A The image in a mirror
1. Put a sheet of graph paper on the optics table and draw a line on the paper to mark where you will place a 

mirror. 
2. Draw an arrow on the paper about 3 centimeters away from your line.
3. Place the reflecting surface of the mirror along the line and move your head until you can see the 

reflection of the arrow in the mirror.
4. Setup the laser and use the edge of a card to align the laser so the beam passes over the arrow’s tip. Use 

the card to mark another spot on the beam. Use the marks to draw a line following the beam.
5. Use the card to points on the reflected laser beam then draw a line following the beam.
6. Move the laser so the beam passes over the arrow tip from a different angle but still hits the mirror. Draw 

the beam just as you did in steps 3 and 4.

Place the mirror on the paper where you drew the arrow so you can see the arrow in the mirror. The reflected
rays create an image of the arrow that appears to come from behind the mirror. How does this happen?

Question for this Investigation:
How are images formed by light?

Materials
• Light and optics kit • Room that may be 

darkened.
• Meter ruler
• Index card
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23BB Thinking about what you observed
  a. Relative to the mirror surface, where did the image of the arrow appear in the mirror? 

How deep into the mirror was the image? 

  b. Remove the mirror and use the ruler to extend the two 
reflected rays beyond where the mirror was. They should 
meet in a point on the other side of the line, like in the 
example on the right. What is the significance of the point 
where the reflected rays meet?

C Refracting light through a lens
Lenses form images because they are able to bend light rays so
they come to a point called the focus.

1. Fix a sheet of graph paper to the optics table with a 
magnetic strip.

2. Set the laser so it is tipped up on the magnetic strip. 
Align the laser so the beam follows a horizontal line 
across the paper.

3. Set the flat lens centered on the beam as shown in the 
diagram. Trace the shape of the lens on the graph paper. 

4. Draw lines following the beam on both sides of the 
lens.

5. Move the laser to different parallel grid line above and 
below the center of the lens. Trace the beam on both 
sides of the lens for each position of the laser.

D Thinking about what you observed
  a. Describe the path of the laser beam as it travels along the axis and through the lens.

  b. What is the focal point of a lens? Mark the focal point on the ray diagram you just drew.

  c. What is the focal length of a lens? Measure the focal length of the flat glass lens from the ray diagram.

  d. Look back at your results from part 1 of Investigation 23A. Where does the image of a distant object 
form relative to the lens?
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