Chapter 13 Investigation     Image Location of a Converging Lens

It has been suggested that a lens can gather light from an object, bend this light according to the laws of refraction in such a manner that either a real or a virtual image is formed. The location of the image can be found using the mirror formula: 

.

In this investigation you will first find the focal length of a lens. Then you will make some predictions as to image location based on the position of the object. Finally you will check the predictions.

Finding the Focal Length of a Lens

[image: image1.png]Screen with

Convex hole and
lens crosswires
Plane
mirror} I electric
lamp

- f —

Finding focal length of a converging lens




You will need an optical bench, light bulb, mirror, and cork with a hole and cross-wires mounted in a holder that you will use to determine the focal length of a double convex lens. In two other holders will be mounted a plane mirror and your lens. This will be setup for you.

Place the light bulb at one end of the optical bench. Place the cork with hole and cross-wires near it with the white cardboard side away from the bulb. Place the mirror about 25 cm from the cross-wires. The lens is then placed between the mirror and cross-wires. Align the light, hole with cross-wires, lens, and mirror in such a manner that the light passing though the lens will be reflected back through the lens and strike the white cardboard surface on the cork.

Adjust the position of the lens until a sharp image of the cross-wires is focused on the white cardboard near the cross-wire opening. The object will now be situated in the focal plane of the lens. Under this condition, rays from any point on the object will emerge from the lens as a parallel beam. They are then reflected back through the lens and brought to focus in the same plane as the object. The distance between the lens and the screen now gives the focal length of the lens which is _____ cm. You might wish to have your partner(s) also find the focal length and then compare results.

A Prediction - Image Location

With the known focal length of your lens, predict the position of the image if the object (light bulb) is placed at the 5 cm, 15 cm, 25 cm and 35 cm mark of the meter stick. (The lens will be placed at the 50 cm mark.) Record all information in table form listing: focal length, object and image distances, and object and image location on the meter stick for the above listed object positions. Show your predicted values to your instructor before proceeding further. Using your calculator list functions can make things extremely simple. Share with your instructor your ‘lazy’ method.

Verification - Image Location

Set up a student optical bench with your lens mounted at the 50-cm mark on the meter stick. Place the light source at the 5 cm mark on the meter stick. Next, place the screen where the predicted image will be. Finally turn on the light and see if your prediction is correct. Record the actual image position and indicate how well you did. Trouble?  See your instructor. Repeat for the other object positions.

A formal write-up is expected.
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