Image Characteristics

Activity modified from Teaching about Geometric Optics, PTRA Manual by Jim and Jane Nelson  .  Activity 10, p. 35-38.

Modification by Nancy Easterly, University of Houston-Downtown

For Optics Workshop, January 26, 2008

The goal of this laboratory activity is to determine the properties of an image formed by the light that reflects from the surface of a flat (plane) mirror.

Procedure:

1. Tape two sheets of 8.5 x 11 inch paper to the top of your lab table.  See Diagram #1
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2. Draw a horizontal line with a ruler in the middle of the paper.  Place the red Mira so that it is standing over the middle of the papers as shown in diagram #1.  Notice that one edge is beveled and this side should be place in contact with the line.  The Mira will serve as a mirror, but will also permit you to look through the “mirror”.  Be sure that the Mira is perpendicular to the table.

3. Place a ruler centered with the zero end touching the Mira.  Place an inverted golf tee (or you may use a chess piece) directly in front of the Mira on the ruler at a distance of between 10-20 cm from the Mira.  

4. To look at the image formed due to the reflection of light from the Mira you must be at eye level, this may mean kneeling on the floor.  Notice that there appears to be another object behind the Mira that is similar to the one you placed in front of the Mira.  This apparent object behind the Mira is called the image formed due to the reflection of light from the surface of the Mira.  Carefully position a second golf tee (we will call this the “test object”) so that it seems to be in the same position as the image regardless of your viewing angle.  

5. Move your viewing position (your head) and, if necessary, adjust the position of the test object so that it is in the position of the image regardless of your point of view.  When the test object seems to be in the same position as the image regardless of your viewing angle, we say that there is no parallax between the image and the test object.

6. If working in groups have each member confirm that the position of the test object is accurate.

Question #1   How does the position of an image formed by the reflection of light from a Mira compare to the position of the test object when you placed it behind the Mira so that the two coincide from every viewing position.

Question #2   How does the size of an image formed by the reflection of light from Mira compare to the size of the test object when you placed it behind the Mira so that the two coincide from every viewing position.

7. Tape a piece of reflective material to one half of the Mira.  Secure the reflective material so that it is flat against the Mira.  See Diagram #2.  Place the golf tee object on the ruler so that it is centered between the reflecting material and the Mira.  Now move your head to the left until you can look into the mirror and see the image of the object is exactly on top of the golf tee that you put behind the Mira.
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Question #3   How does the size of an image formed by the reflection of light from a flat mirror compare to the size of the object when you place it behind the mirror so that the two coincide from every viewing position?

Question #4   How does the position of an image formed by the reflection of light from a flat mirror compare to the position of the object in front of the mirror?  Make a diagram to illustrate your answer.  What evidence is there to support your answer?

Question #5   Are there any differences between the way the Mira and a mirror form an image?

Question #6    How do the size and orientation (upright or inverted) of an image formed by the reflection of light from the Mira compare to the size and orientation of the object?

Question #7   How does the position of an image formed by the reflection of light from the Mira compare to the position of the object in front of the mirror?  What evidence is there to support your answer?

8. Conclusions:  Based on your observations above, answer the following questions about the properties of an image formed by the reflection of light from a flat (plane) mirror.

A. How does the position of an image formed by the reflection of light from a flat (plane) mirror compare to the position of the object in front of the mirror.  What evidence supports your answer?

B. How does the size of an image formed by the reflection of light from a flat mirror compare to the size of the object in front of the mirror?  What evidence supports your answer?

C. How does the orientation in space of an image formed by the reflection of light from a flat mirror compare to the orientation in space of the object place behind the mirror. (When the image is compared to the object, is the image upright or inverted?)

Extension

9. Add a paper or tape flag to the object golf tee.  Place the flag so that it is on the right side of the tee parallel to the Mira.  Look into the Mira.

Question #8   From the point of view of the image on which side does the flag appear?  Is this the same or the opposite side from where the flag was on the object?

10. Move the paper flag so that it is now on the left side of the tee parallel to the Mira.  Look into the Mira.

Question #9   From the point of view of the image on which side does the flag appear?  Is this the same or the opposite from where the flag was on the object?

11. Extension Conclusions:  

A. Where does the right side of the object appear when viewed from the point of view of the image?

B. Where does the left side of the object appear when viewed from the point of view of the image?

C. Make a general statement about the left and right sides of the image compared to the object?
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