
Experiment OP1: Ray Optics, Reflection and Concave Mirrors
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Fig. 1.5: Finding the Virtual Image of the Filament.

Part IV - Using Ray Tracing to Locate the Virtual Image (C)

In this part you will use the method developed in part II to find the position of
the virtual image of a filament formed by a plane mirror. The basic idea is
illustrated in Figure 1.5.  The (C) means that you may use your own ideas and
be creative in doing this part. Take notes clearly describing the procedure in
your lab notebook. Analyze the data and discuss the results. [Do not write on the
ray table.]

Part V - The Focal Length of a Concave Mirror

The image formed by a plane mirror is always virtual. A concave mirror can
form either a real image or a virtual image. A real image occurs if the rays come
from a distant source. If the source is closer than one focal length from the
mirror, then a virtual image is formed. If the source is exactly at the mirror’s
focal point, the rays emerge parallel from the mirror. This is the principle used in
flashlights, headlights and spotlights to produce a parallel beam of light.

Ideally, concave mirrors have a paraboloidal shape. Spherical shapes are
cheaper to manufacture than paraboloids and most inexpensive concave mirrors
are spherical. For most applications the loss in quality is insignificant,
particularly where the mirror’s f-number (focal length/diameter) is large. In the
following exercise you will use the cylindrical ray optics mirror to visualize its
image-forming properties and find the mirror’s focal length by producing a
parallel beam of rays.
1. Mount the slit plate and ray table. Place the slit plate directly on the light

source and move the ray table so its edge touches it. Use the ray table
surface with a centimetre grid and turn it so that the grid is aligned with the
optical bench axis.


