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   Law of Reflection
OBJECTIVE:
To apply the Law of Reflection to locate the image of an object in a plane mirror, and to explore the characteristics of images formed by plane mirrors.
THEORY:
The rays of light which originate from the same point on an object diverge after reflection from a plane mirror. However, if extrapolated backward along a straight line, they appear to come from a single point behind the mirror. This is the corre​sponding point on the virtual image produced.  For plane mirrors, the object distance (do) is the same as the image distance (di) from the mirror.  Additionally, the size of the image will be the same as the size of the object. Lastly, the Law of Reflection states that the angle of incidence ((I) equals the angle of reflection ((r).
APPARATUS:
Plane mirror, straight pins, metric ruler, rubber band, blank sheet of paper about 22 cm x 28 cm, cardboard rectangle[image: image2.png] of comparable size, block of wood, protractor.
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Procedure A:
1. Place a 22 cm x 28 cm (8-½” x 11”) sheet of paper on the piece of cardboard. Draw a line across the middle of the paper (short way). Place a mirror with the silvered edge (back surface) along the center of the line you drew across the paper.

2. About 5 - 10 cm (~2.0 – 5.0 in) in front of the center of the mirror make a dot on the paper with a pencil and label it point P. Place a pin upright in point P. Place a second pin at a random position S between the mirror and point P such that it is not directly between the two of them. See the drawing above. Make a line that connects these points and extend it to the line along which the mirror is placed. Replace the mirror on the line.
3. Place your ruler on the paper to the left of the pins (as seen in the figure above). Sight along the edge of the ruler at the image of the pins at points P and S in the mirror. When the edge of the ruler is lined up so that the pins at points P and S coincide (one in front of the other), draw the line*. 

4. Move the pin at S to a new position S1 to the right or left. Move the ruler accordingly and sight it at the image of the pins once more. Draw a line along the edge of the ruler as done previously.

5. Remove the pin and mirror from the paper. Extend each reflected line to the line along which the mirror was placed. Using dotted lines extend each of these (reflected) lines beyond the mirror position until they intersect. This is the position of the image P' in the mirror. 

6. To show the law of reflection, draw a line from P to the point where the first line you drew with the ruler meets the mirror. Using your protractor construct a normal (perpendicular) at this point and measure angle i and r. The line from P to the mirror and back is the path followed by a ray of light as it was reflected from the mirror.

7. To show that the image formed is the same distance from the mirror, measure the distances of P and P’ perpendicular from the mirror and label on the drawing.

* Instead of a ruler to line up the reflected ray, you may use two pins that line up with P and S.  If you do this, make sure the pins are spaced more than 5 cm apart if possible so that an accurate line may be drawn to connect the two points.

PROCEDURE B:

1. Using a fresh piece of paper, set up the mirror once more on a line drawn across its center (short way). Draw a triangle in front of the mirror as in Figure 2 and label the vertices A, B, C​
2. Place a pin in vertex A. Using a second pin and the technique developed above in Procedure A, sight two lines and label them A1 and A2.

3. Remove the pin from vertex A and place it in vertex B. Sight two lines and label them BI and B2.

4. Repeat step 3 for vertex C.

5. Remove the mirror and pin. Using dotted lines extend all lines beyond the mirror and locate points A', B', and C'. Construct the image of the triangle. If your constructed image of the triangle did not resemble the original triangle closely, try Part B again.

6. Measure and label all sides and angles of your triangles when finished.
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ANALYSIS:

1. Compare the distances between point P located  in front of the mirror to point P’ located behind the mirror with respect to the mirrored surface. Calculate the % difference.
2. Does your data from Procedure A support the Law of Reflection? Explain.

3. Compare the size of your original object triangle with the size of your constructed image of the triangle.  Make sure you measure the sides of each triangle, and then determine the area for this comparison.
4. What type of image is produced in  procedures A and B? See the theory if you are not sure.
5. A ray of light is incident upon a mirror at an angle of 30°. What is the angle between the incident ray and the reflected ray?

6. In Figure 2, A is the left vertex of the original triangle. Is the vertex A' of the image of the triangle the left or right vertex? Hint: wave to yourself in the mirror.
ERROR ANALYSIS & CONCLUSION:
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