PH203 Lesson 6: Geometric Optics II: Mirrors
Learning Objectives
6.1: Calculate the location, magnification, and size of the image of a specified object formed by a plane, concave, or convex mirror.
· i = -p (plane mirror) ( location of image
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· Size of an image or object, as measured perpendicular to the mirror’s central axis, is called the object or image height. The ratio of h, height of the object, to h’, height of the image, is the lateral magnification.
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6.2: Describe the nature of the image formed by a concave or convex mirror, to include the relative size of the image as compared to the object, whether the image is real or virtual, and the orientation of the image (upright or inverted).
· Concave:

· Image is larger
· If object is outside focal point, the image is real. If it is inside the focal point, it is virtual
· Real images are inverted, virtual ones upright
· Convex:

· Image is smaller
· Image is virtual
· Image is upright
6.3: Construct three-ray diagrams to determine the location, orientation, nature, and relative size of the image (as compared to the object) for both concave and convex mirrors. Use the first three rays described on page 932 of the text. Draw real rays as solid lines and virtual rays as dashed lines.
· Remember the acronym PFC – Parallel, Focus, Center of Curvature (start at the object for every step):

1. Parallel 

( through Focus

2. (through) Focus
( parallel

3. Center of curvature (to mirror then reflected back on itself) 
Definitions
1. real image: an image that can be formed on a surface. It is present even if you are not (925)
2. virtual image: an image that truly exists only within the brain but nevertheless is said to exist at the perceived location (925)
3. plane mirror: a flat reflecting surface that reflects a beam of light in one direction instead of either scattering it widely in many directions or absorbing it. Technically a spherical mirror with an infinitely large radius of curvature and thus an approximately flat surface. (926)
4. convex mirror: a mirror that is “flexed out” away from the image, which does the following things:
· moves the center of curvature to behind the mirror

· increases the field of view

· moves the image of the object closer to the mirror

· shrinks the image (929)

5. concave mirror: a mirror that is “caved in” towards the object, which does the following things:
· moves the center of curvature closer to the mirror (instead of infinitely far for plane mirrors) but still in front

· decreases the field of view

· moves the image of the object further away from the mirror

· increases the height of the image

6. radius of curvature, r: The distance from the center of curvature C (the center of the sphere of which the mirror’s surface is part) to the mirror
7. focal point: also known as the focus of a mirror, is a point along the central axis where a point image occurs because different rays traveling parallel to the central axis all reflect through it (929)
8. focal length, f: the distance of the focal point from the center of the mirror (929)
9. lateral magnification, m: The size of an image or object, as measured perpendicular to the mirror’s central axis, is called the object or image height. The ratio of h, height of the object, to h’, height of the image, is the lateral magnification. (931)

