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Reflection Lab
Introduction
In the following experiment, we will determine the location of an object and its image by a technique called   ray tracing.  This technique is based on our model for the behavior of light in which we envision the source of the light waves as coming to our eyes in one of two ways.  One is that the light is emitted by an object such as a light bulb, star, candle or other source and travels to us in waves.  The second is that the light is reflected off an object and the reflected light travels to our eyes.  A line drawn perpendicular to a series of wave fronts and pointing in the direction of propagation (or motion) is called a ray.  Therefore, light originating from and reflected by objects can be represented by rays.

Note:  Please make your drawings neat and accurate (and fully labeled).


Label all terms which are bold faced in the text on your diagram. 
Part A

1. Secure a mirror on edge between two pieces of putty in approximately the center of a piece of graph paper that is placed on cardboard.  Stick a pin into the graph paper about 5 cm from the mirror.  This will be the object pin.

a. Draw a line on the paper at the base of the mirror (this is the reflecting surface) and mark where the object pin is on the paper.  Draw a straight line connecting the object location and any point on the mirror (make it a minimum of 3 cm from a perpendicular line to the mirror).  Draw an arrowhead in the middle of this line pointing to the mirror.  Label this the incident ray.

b. Draw a dashed line perpendicular to the mirror at the point where the incident ray meets the mirror.  This is also called a normal line (label on your drawing) to the mirror or reflecting surface.

c. Place your eyes near the surface of the table (to the left of the normal line) so that you can see the image of the pin and the image of the incident ray in a straight line (using only one eye).  Place a second pin along this line of sight and make a pencil mark on the graph paper where this pin is located.

d. Remove the mirror and both pins.  Now draw a straight line connecting the location of the second pin and the point where the incident ray intersects the mirror.  Draw an appropriate arrowhead on this line to indicate its direction of propagation and label it reflected ray.  What does this line represent?

2. Consider the angle formed by the incident ray and the normal to the mirror (the angle of incidence) and the angle formed by the second ray and the normal (the angle of reflection).

a. Predict how these angles will compare.

b. Now measure the angles and test your prediction.  Write the measured angles on your drawing.

3. Extend the path of the second ray (the reflected ray) back behind the mirror as a dotted line.

a. What does the dotted line that you just drew represent with respect to the object pin (i.e. the first pin)? (Hint:  What does it show with respect to what you see?)

b. Why wouldn’t it be appropriate to include an arrowhead on this line?

4. What you just completed drawing is called a ray diagram.  From your ray diagram alone, without measuring or drawing more lines, do you have enough information to determine the location of the image of the object (not the actual object)?  If not, what else do you need?

Check with your facilitator

Part B

5. Repeat the procedure in Part A for at least one more incident ray (do this in a different color) while keeping the object pin (the original pin) and the mirror in the same position as in Part A.  Put the point where the second incident ray hits the mirror on the opposite side of the normal line as you did in Part A.  Locate the point a different distance from the normal line than in Part A.  Find the reflected ray.

a. Predict how the angle of incidence and the angle of reflection will compare for Part B.

b. Measure the angles and test your predictions.  Label the diagram as in Part A.

c. Write a summary of how the angle of incidence relates to the angle of reflection for a flat reflecting surface.

6. Extend the path of the reflected rays back behind the mirror as before.

a. Do these dotted lines intersect behind the mirror?  If they do, explain why.  If they don’t, explain why not.

b. What is the least number of rays required to determine the location of an object using a ray diagram?  Explain your answer.

The dotted lines represent the path that the reflected light appears to originate from.  They converge at a point behind the mirror.  This point determines the location of the image.  This image is called a virtual image since the light rays appear to originate from this point but do not actually do so.

7. Replace the mirror with the Reflect-View lying on its side where the mirror was.  Make sure the original pin is in its original location.  Explain how your predicted position (where the dotted lines meet) compare with the image you see in the reflect-View.  

8. Now draw a perpendicular ray directly from the object to the mirror.  Extend this line back behind the mirror so that it meets the location of the image.  Consider the triangles formed by the incident ray, the normal from the object to the mirror and the mirror itself and the corresponding dotted lines and the mirror.

a. How do the corresponding angles and sides of these two triangles compare?  Can the side/angle/side or angle/side/angle rules for congruence be applied?  If so, show this on your diagram.

b. What can you conclude about these two triangles?

c. Predict how the distance of the object from the mirror compares to the distance of the image from the mirror.  Explain.

d. Test your prediction.

e. Is the image of the object seen in the mirror erect (right side up) or inverted (upside down)?  Will this always true for type of mirror (plane mirror)?  Explain.

f. How does the size of the object compare to the size of the image?

The ratio of the size of the image to the size of the object is called magnification (M).

9. In the case of reflection from a plane mirror, what is the value of this magnification?

Check with your facilitator































































































































































