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Reflection – Plane and Curved Mirrors
	Equipment Needed
	Qty
	Equipment Needed
	Qty

	Light Box (single and multiple white rays) 
	1
	Plane and curved mirrors
	1

	Protractor
	1
	Drawing compass
	1

	Metric rule
	1
	White paper
	


Purpose

To study how rays are reflected and to determine the focal length and radius of curvature of different types of mirrors.

Part I: Plane Mirror

Procedure

1. Place the ray box, round side up, on a white sheet of paper on the table. Adjust the box so one white ray is showing.

2. Place the mirror on the table and position the plane surface of the mirror at an angle to the ray so that the both the incident and reflected rays are clearly seen.

3. Mark the position of the surface of the plane mirror and trace the incident and reflected rays.  Indicate the incoming and the outgoing rays with arrows in the appropriate directions.

4. [image: image1.wmf] 

On the paper, draw the normal to the surface.   See Figure 3.1.

5. Measure the angle of incidence (θi) and the angle of reflection. Both these angles should be measured from the normal. Record the angles in Table 3.1.

6. Change the angle of incidence and measure the incident and reflected angles again. Repeat this procedure for a total of three different incident angles.

7. Adjust the ray box so it produces the three primary color rays. Shine the colored rays at an angle to the plane mirror. Mark the position of the surface of the plane mirror and trace the incident and reflected rays. Indicate the colors of the incoming and the outgoing rays and mark them with arrows in the appropriate directions.

Questions

Answer the questions on the student response sheet.
Part II: Cylindrical Mirrors

Background
[image: image2.wmf] 

A concave cylindrical mirror will focus parallel rays of light at the focal point. The focal length is the distance from the focal point to the center of the mirror surface. The radius of curvature of the mirror is twice the focal length. See Figure 3.2.

Procedure

1. Using five white rays from the ray box, shine the rays straight into the concave mirror so the light is reflected back toward the ray box. See Figure 3.3.  Draw the surface of the mirror and trace the incident and reflected rays. Indicate the incoming and the outgoing rays with arrows in the appropriate directions.

2. [image: image3.wmf] 

The place where the five reflected rays cross each other is the focal point of the mirror. Measure the focal length from the center of the concave mirror surface to the focal point. Record the result in Table 3.2.

3. Use the compass to draw a circle that matches the curvature of the mirror. Measure the radius of curvature using a rule and record it in Table 3.2.

4. Repeat Steps 1 through 3 for the convex mirror. Note that in Step 2, the reflected rays are diverging for a convex mirror and they will not cross. Use a rule to extend the reflected rays back behind the mirror’s surface. The focal point is where these extended rays cross.
Questions

Answer the questions on the student response sheet.
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Reflection – Plane and Curved Mirrors

Part I: Plane Mirror

Table 3.1 Plane Mirror Results

	Angle of Incidence
	Angle of Reflection

	
	

	
	

	
	


Questions

1. What is the relationship between the angle of incidence and the angle of reflection?

2. Are the three colored rays reversed left-to-right by the plane mirror?

Part II: Cylindrical Mirrors

Table 3.2 Cylindrical Mirror Results

	
	Concave Mirror
	Convex Mirror

	Focal Length
	
	

	Radius of Curvature using compass
	
	


Questions

Answer the following questions on the student response sheet.
1. What is the relationship between the focal length of a cylindrical mirror and its radius of curvature?  Do your results confirm your answer?

2. What is the radius of curvature of a plane mirror?
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