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25.3 Drawing Ray Diagrams
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A ray diagram helps you see where the image produced by a lens appears. The components of the diagram
include the lens, the principal axis, the focal point, the object, and three lines drawn from the tip of the object and
through the lens. These light rays meet at a point and intersect on the other side of the lens. Where the light rays
meet indicates where the image of the object appears.

EXAMPLE [

A lens has a focal length of 2 centimeters. An object is placed 4 centimeters to the left of the lens. Follow the
steps to make a ray diagram using this information. Trace the rays and predict where the image will form.

Steps:

*  Draw a lens and show the principal axis.

*  Draw a line that shows the plane of the lens.

*  Make a dot at the focal point of the lens on the right and left sides of the lens.

*  Place an arrow (pointing upward and perpendicular to the principle axis) at 4 centimeters on the left side of
the lens.

* Line 1: Draw a line from the tip of the arrow that is parallel to the principal axis on the left, and that goes
through the focal point on the right of the lens.

* Line 2: Draw a line from the tip of the arrow that goes through the center of the lens (where the plane and
the principal axis cross).

* Line 3: Draw a line from the tip of the arrow that goes through the focal point on the left side of the lens,
through the lens, and parallel to the principal axis on the right side of the lens.

* Lines 1, 2, and 3 converge on the right side of the lens where the tip of the image of the arrow appears.

*  The image is upside down compared with the object.
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1. A lens has a focal length of 4 centimeters. An object is placed 8 centimeters to the left of the lens.

Trace the rays and predict where the image will form. Is the image bigger, smaller, or inverted as compared
with the object?

2. Challenge question: An arrow is placed at 3 centimeters to the left of a converging lens. The image appears
at 3 centimeters to the right of the lens. What is the focal length of this lens? (HINT: Place a dot to the right
of the lens where the image of the tip of the arrow will appear. You will only be able to draw lines 1 and 2.
Where does line 1 cross the principal axis if the image appears at 3 centimeters?)

3. What happens when an object is placed at a distance from the lens that is less than the focal length? Use the
term virtual image in your answer.





