Lab:  Reflecting Light in Concave Mirrors
In this investigation, you will study a concave mirror and the images it forms.  Then you will use a ray box to help you draw ray diagrams to explain the images you see.

Materials:  
concave mirror
plain paper

pencil



ruler


concave mirror
ray box with single and 






for ray box

multiple slits

Procedure:

PART A (class)

Have a volunteer hold the concave mirror 10 -15 cm in front of them.

Note the attitude of the image and compare its size with the size of the person.

Repeat step 1, but have the mirror at least 2m away from the person.


Note any observations.

PART B (Lab partners)

Finding the Principal Focus, Focal Length and Focal Point.
1. Put the 3-slit window in the ray box.  With the room dark, turn on the ray box and make sure the rays are coming from the box parallel.  You can do this by holding a piece of paper in the path of the rays about 20 cm from the ray box.

2. Place the concave mirror edge down on a piece of paper.  Use a pencil to trace the reflecting surface of the mirror.  Label the mirror on the tracing.

3. Aim the parallel rays from the ray box toward the mirror.  Move the ray box until the middle ray reflects onto itself.  (Once the mirror is in place, try not to move it.  If the rays are not bright enough to see clearly, move the ray box closer to the mirror.)  Label the point on the paper where the middle ray strikes the mirror.  This is the vertex (V).

4. Draw small dots along each of the incident and reflected rays.  Remove the mirror and ray box, and draw straight lines through your dots.  Show the direction of all rays.

What do you notice about the reflective rays?  ____________________________________________________

5. The point where all the reflected rays come together is the principal focus (F).  Label F, and use your ruler to measure the distance from the principal focus (F) to the vertex (V).

6. Record you measurements.

7. What is the distance called?  Label this distance on your diagram.

8. Draw a  simple 2 cm object more than two times the focal length, on a piece of paper.  Draw a ray diagram for your object.  Draw the image.  Measure the image and state SALT.

9. Draw a simple 2 cm object between one and two times the focal length, below the previous diagram.  Draw a ray diagram for this object.  Draw the image.  Measure the image and state SALT.

PART C
Finding Rules for Drawing Ray Diagrams

1. Place the concave mirror edge down on another piece of paper and trace its reflecting surface.  Put the single slit window in the ray box. Aim a single ray toward the mirror so the ray reflects onto itself.  Draw a line along this ray.  Label the mirror, the vertex (V), and the principal axis on your diagram.

2. Use your measurement from the principal focus from part B to draw and label the principal focus here (F).

3. Position the ray box so you can aim a single parallel to the principal axis and about 10 mm from it toward the mirror.  Draw the incident and reflected rays.

4. Does the reflected ray travel as you predicted it would?

5. Aim a single ray through the principal focus at a small angle to the principal axis.  Draw the incident and reflected rays.

6. Does the reflected ray travel as you predicted it would?

Questions:  (answer on a separate sheet of paper and hand in)

1. 1.  State the attitude and approximate size of the image in a concave mirror when :
a. the object is close to the mirror
b. the object is far from the mirror
2. How does the focal length you measured compare with that found by other members of you group?

3. Write a definition of the principal focus of a concave mirror.

4. Copy the following rules for concave mirrors and complete them.

a. An incident ray parallel to the principal axis reflects ….

b. An incident ray through thee principal focus reflects ……

5. In observing objects at different focal lengths from the concave mirror, what differences or similarities did you notice about your images (Part B, steps 8 and 9)? 

6. Do you think the focal length of a concave mirror would increase, decrease, or stay the same if the mirror were made flatter?  Explain your answer using ray diagrams.
