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Convex Lenses as Hand Magnifiers
Subject: Physics/Physical Science – Light Rays, Optics

Grade Level: 4-12

Behavioral Objective: 

1. Identify the properties of convex lenses.
State Standard:

12.C Know and apply concepts that describe properties of matter and energy [light rays] and the interactions between them.

Time: 1 45-minute lesson

Materials:

Convex Lenses (“Thick” and “thin” lens per student pair/group)
Small items for viewing (i.e. penny)
Convex Lenses as Hand Magnifiers Worksheet (per student)

Teacher Notes: 
Teachers may purchase simple lenses at nearly any science education supplier. Small, plastic hand-magnifying glasses for mineral studies may be purchase very cheaply. “Private Eye” jeweler’s glasses are exceptionally strong and may also be considered for purchase.

Convex Lenses as Hand Magnifiers
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A special piece of glass or plastic called a lens has the ability to change light’s path (or refract light) in such a way as to make objects appear larger, smaller, and even in a different location. Without a doubt, you are familiar with the common magnifying glass shown to the right. Look at how it magnifies some of the letters in the word “Solution.” The magnified letters aren’t really larger; they just look larger as a result of refraction produced by a “convex” lens – one that is thicker in the center and thinner at the edges.

So far, you have used convex lenses to project images onto paper. You now will see how lenses can be used as hand magnifiers to enlarge the apparent sizes of nearby items such as newsprint or the letters on this page. This activity requires you to have two convex lenses (one thicker than the other) and some tiny items to view close up such as a penny. 

Examine a tiny object from a distance of about 2.5cm (1in) and record below what you see with each of the convex lenses:
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thin, long focal




thick, short focal

length lens





length lens

Complete the following sentences by circling the correct response inside brackets. 
1. The thin, long focal length lens produces a ( smaller / larger ) increase in image size. 
2. The thick, short focal length lens produces a ( smaller / larger ) increase in image size. 
3. Both lenses produce an ( erect / inverted ) image when held close to the observed item. 

Note how this is very different from what you noted with projection using a convex lens. When a lens is used to project an image, the size of the image is directly related to the focal length. That is, a longer focal length lens produces a larger image. When used as a hand magnifier, the same lens produces a smaller increase in image size! The exact opposite is true for the short focal length lens. When used to project an image, the shorter focal length lens produces a smaller image, but when used as a hand magnifier, it produces a larger increase in size. In either case, when used as a hand magnifier, these lenses produce an image that is erect and not inverted. 

4. Move the thick lens closer to and farther away from the item. What happens to the magnification of the object as the lens is pulled away from the item?

Looking through the thick lens at the item, slowly move the lens farther away from the object. Keep moving the lens farther away until you see the image flip over and become upside down. Try this with the thin lens. 

5. Does the thick lens behave in the same way as the thin lens? Explain.

For each lens, measure the distance from the object where the object flips over. Record the flip distance for each lens, and also write down the focal length of each lens provided by your teacher.

6. Thick lens flip distance:
7. Thick lens focal length:
8. Thin lens flip distance::

9. Thin lens focal length:

10. What do you think is happening when the “flip” occurs for each lens?
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