Physics – Mirrors 

Plane Mirrors are flat mirrors that reflect light in the same order as the light approaches it.
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Concave Mirrors (also called converging mirrors) are curved inward. They form a focal point outside the mirror. They are capable of forming a real image.
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Vertex (A) of a mirror is the center of the mirror.

Principal axis is an imaginary line drawn perpendicular from the vertex of a mirror.
Focal length (f) is the distance from A to F.
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A focal point (F) is the point where all reflected light meets at a point.
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Center of curvature (C) is twice the focal length, 2f. The real image will appear to be the same size as the object at 2f.

Radius is the distance from C to A.

A real image is an image outside of a mirror. It can be focused onto a screen. It is upside down. An image produced at F or beyond is a real image.
A virtual image is an image inside of a mirror. It cannot be focused onto a screen. It is right side up. An image produced before F is a virtual image.

Steps in drawing ray diagrams to locate image distance:

1. Draw a slightly concave mirror, marking its vertex. 

2. Draw a long principal axis from the vertex of the mirror. Mark off the focal point to scale on the principal axis.

3. Make a point for the object, by measuring the object distance to scale from the mirror. This point should also be placed as much above the principal axis as its size is to scale.

4. Draw ray 1 by drawing a line parallel to the principal axis from the object to the mirror. After it touches the mirror, extend this line so that it crosses through the principal axis at the focal point.

5. Draw ray 2 by drawing a line from the object through the principal axis at the focal point to the mirror. After it touches the mirror, extend this line parallel to the principal axis. Extend this line until it crosses ray 1.  The image distance is found where ray 1 and ray 2 intersect.
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Equation used to find image distance:

 1        =        1        +    1                                     f = focal length
 f                  di             do                                                        di = image distance
                                                                            do = object distance

Sample Problem: Find an image produced by a concave mirror, with a radius of 10 cm. The object is 1 cm high and is placed 10 cm from a mirror. The focal length is half the radius.
 1        =        1       -    1                   1      =        1       -    1

di                   f            do                           di               5            10
 1        =        2       -    1

10                10          10                di = 10 cm
Equation used to find image height:

                         Hi        =       di                            Hi = height of image
                         Ho                do                            Ho = height of object

                                                                   di = image distance

                                                                   do = object distance

Example: Find an image produced by a concave mirror, with a radius of 10 cm. The object is 1 cm high and is placed 10 cm from a mirror.         

 Hi        =        10 cm
1 cm                10 cm                    Hi = 1 cm
Facts about concave mirrors

An object placed before F forms a virtual image, larger in size and upright.
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An object placed at F will not form an image. But an object placed just past F, forms a real image, larger in size and inverted.
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An object placed between F and C produces an image that is real, inverted and larger in size.
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An object placed at C forms a real image, is the same size as the object and is inverted.
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An object placed beyond C forms a real image, smaller in size and inverted.
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When all rays of light do not reflect perfectly back through the focal point, the image is blurred. This is known as spherical aberration.
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Convex mirror (also called diverging mirrors) are curved outward. 
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They form a focal point inside the mirror. They are not capable of forming a real image. They form virtual images only. Image distances are negative, because the image is inside the mirror. Convex mirrors make images appear smaller, but they provide a wider view of an area.
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