Images in a Plane Mirror


Directions:  Open the website listed above, The Optics Bench.  If this is your first time using the applet, be sure to familiarize yourself with the General Applet Procedures on the Optics Bench webpage.

1. Once the Optics Bench Applet is loaded, select mirror from the lower menu button.

2. Place your cursor in the middle of the Optic Bench and click the mouse button to activate the mirror. You will see a concave mirror on the screen

3. Change the focal length of the mirror to 0.0 (plane mirror).  To do this click on the white colored focal points of the mirror and drag them until the focal length value (fl) near the bottom of the mirror reads 0.0.

4. You should now see a yellow line (the principal axis) and a blue line (the vertical axis) of the plane mirror.  Move the blue line until its horizontal position (x) is 3.6 as shown near the bottom of the mirror.

5. From the top menu select "object".  Place your cursor to the left of the blue line and click the mouse button.  You should now see a vertical pointing arrow on the optics bench with two light rays reflecting from the plane mirror surface.

6. From the top of the object (vertical arrow) a ray of light travels parallel to the principal axis.  How is this ray reflected from the mirror? ___________________________________________________________________

7. Also from the top of the object a ray of light travels downward toward the center of the plane mirror.  It reflects from the point where the principal axis touches the mirror.  The principal axis (yellow line) forms what angle with the mirror surface? ________________  Is the principal axis a normal line to the mirror surface? _____________  Describe how this downward ray is reflected from the mirror surface. ___________________________________________

8. Do the two reflected rays obey the law of reflection? ________________

9. Notice on the right side of the mirror is the image of the object.  The location of the image is determined using dotted lines that are extensions of the __________ (incident, or reflected) rays.

10. Compare the image to the object:   

11.                             Size (height) : _________________________________

12.                             Distance (from mirror surface) ________________

13.                             Vertical Position (upright, inverted) __________________

14. Is the image produced by the plane mirror real or virtual? ______________________

15. Place the object (arrow) tip at the coordinates of 2.6, 0.6 on the optics bench.

16. Using the cursor determine the location coordinates of the image tip.   _______ , ________

17. Determine the horizontal position of the mirror on the principal axis.    __________

18. How far (horizontally) in front of the mirror was the object? ___________

19. How far (horizontally) behind the mirror was the image? ______________

20. How do these two horizontal positions compare? ______________________________

21. How tall is the object? ________________ How tall is the image? __________________

22. How do the heights of the image and object compare? ____________________________

23. Click on the object near the arrow tip-dot and Drag the object to position it at several locations without changing its height.  Observe the object distance to the image distance from the mirror surface as the object is moved.  How do these two distances compare? ______________________________________________________

24. Click on the object near the arrow tip-dot and drag the object vertically to change its height.  Observe the changes in the image height.  How do they compare? ___________________________________________

25. Would you agree that the image made by a plane mirror is similar to the image made by a flat bath room mirror? _____________

Summarize all the image characteristic produced by a plane mirror by comparing it to the object. 

________________________________________________________________________________ 

________________________________________________________________________________ 

Challenge:  How large must the vertical height of a plane mirror be for the full image to be seen?
(Hint:  Click on the bottom of the image made by a plane mirror and drag a line to the top of the object.  Where does this line cross the surface of the mirror?  How could a ray be reflected from this mirror point to reflect to the top of the arrow?) 

