Reflection from a Plane Mirror

Purpose:  To Verify the Law of Reflection.  To show where images are formed in plane mirrors.

Procedure:

1. Examine the mirror.  

A. Where is the reflecting surface on the mirror?  

B. What is in front of the reflecting surface?

C. What do you think the purpose of the material in front of the reflecting surface is?

2. Place a piece of unlined paper vertically in front of you.  Draw a line labeled MN across the middle of the paper so that it divides the paper into halves.  You can “eyeball” this and not have to measure perfect halves.

3. Place the paper on top of a piece of cardboard.  Place the mirror on the line MN, so that the edge of its reflecting surface coincides with MN.  Stand the mirror perpendicular to the cardboard.  Center a pin 4 to 6 cm from the front of the mirror.  Label this point P.

4. Draw at least one sight line from each side of the pin using either the pin direct aim method or the ruler direct aim method.  All lines in front of the mirror should be solid and all lines behind the mirror should be dashed.  Label your lines as illustrated in the diagram below.
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5. Extend lines AO and BC so that they are solid and touch the mirror on the front of the mirror.  Extend AO and BC as dashed lines behind the mirror and find the point where these lines intersect.  Label this point R.  Point R is the location of the image.  Try confirming this location using the Mira.  Use pins or golf tees at P and R to help you determine if the image is in the correct location.

6. Draw a line from P to O and another line from P to C.  These lines indicate light leaving the pin and going toward the mirror.  Label these lines incident rays with arrowheads pointing toward the mirror.

7. Place arrowheads on AO and BC going away from the mirror.  Label these lines reflecting rays.  These are reflected light rays that came from the pin, hit the mirror and are reflected back out into space. 

8. Draw a line that is perpendicular to MN at each of the vertices of angles AOP (label it OD) and BCP (label it CE).  Use a protractor to ensure that the angle is truly 90 degrees.  Also label these lines “Normal”.  Normal means perpendicular.

9. Draw two more perpendiculars using the protractor, from MN to P and from MN to R.  Where these lines touch the MN line, label that point H.

Your diagram should look similar to the one below.
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10. Angles are always measure to the normal, never to the surface in optics diagrams.  Label POD and PCE angles of incidence.  Measure these angles on your diagram and record the value on the data table.  Label AOD and BCE angles of reflection.  Measure these angles on your diagram and record the value on the data table.

11. Measure HP and HR on your diagram and record the value on the data table.

	Angle POD  (o) Angle of incidence
	Angle PCE  (o) Angle of incidence

	Length of HP (cm)



	Angle AOD  (o) Angle of reflection
	Angle BCE  (o)  Angle of reflection

	Length of HR (cm)


Questions:

1. How do the distances HP and HR compare?

2. How do the angles PCE and BCE compare?

3. How do the angles POD and AOD compare?

4. Considering this is an experiment and there is a little room for error, can we say that the angle of incidence is equal to the angle of reflection?

5. Considering this is an experiment and there is a little room for error, can we say HP, the distance the object is from the mirror, is equal to HR?
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What Are They Looking A1?

Each child below sees a different object in the mirror. Mirrors reflect light. The angle at which
light strikes a mirror is called the angle of incidence. The angle at which light reflects from the
mirror is called the angle of reflection. Follow the directions below to match each child to the
object he or she sees. If you match them correctly, you'll learn another name for a flat mirror!
Steps: incgming ref!ected

1. Place the protractor on the dotted line below. Align light 90° light
the center of the protractor with the vertex, the point :
where all the angles hit the mirror. Measure the angle angle of | angle of
between the cat and the dotted line. Record the incidence | reflection
measurement in degrees in the blank next to the cat.

2. Keep the protractor in place and measure and record
the angles of the cake, apple, banana, and dog. mirror

3. Using the straight edge of the protractor, draw line vertex
segments connecting the vertex on the mirror with
the nose of each child.

4. Repeat Step 1, measuring the angle between the dotted line and each child. Record each
measurement in degrees in the top blank next to each child.

5. ldentify the object each child is looking at by matching the number of degrees. Then wrlte the
name of the object in the second blank.

cat Patti
9 [s]

___.._________.__..__.________o

mirror vertex
Now learn another name for a flat mirror by writing the first letter of each child’s name in the
following blanks in order from least to greatest number of degrees.

Bonus Box: Add another child and an object he or she is looking at to the diagram above. Position the drawings
so their angles of incidence and reflection are equal to 80°.
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