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Lesson 9: Light waves V

·  Objectives
· Draw ray diagrams to show how a single lens is used:
(a) as a magnifying glass

(b) in simple lens camera
(c) in a projector.
· Describe how the eye forms images.
Applications of lenses 
(1) Magnifying glass

A magnifying glass (called a hand lens in laboratory contexts) is a convex lens which are used to produce a magnified image of an object. The lens is usually mounted in a frame with a handle (see image). Roger Bacon is the original inventor of the magnifying glass.

A magnifying glass works by creating a magnified virtual image of an object behind the lens. The distance between the lens and the object must be shorter than the focal length of the lens for this to occur. Otherwise, the image appears smaller and inverted, and can be used to project images onto surfaces.





(2) Simple lens camera
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The aperture, which lets light into the inside of the camera, The system of lenses in a camera performs the same function as the lens of the eye. The lens system can be slid along its optical axis in order to focus on the film. Of course, the film plays the role of the retina. In addition, cameras have a shutter, which opens and closes quickly so that the film does not get inundated with light. This produces a more or less clear image of the instant that the photographer shoots.
(3) A projector
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The Human Eye and Corrective Lenses

A greatly simplified view of the human eye is shown below. The pupil is a little hole which allows light to pass into the eye. Behind the pupil lies the eye's lens. Muscles in the eye control the size of the pupil and the shape of the lens, thereby adjusting the amount of light that enters they eye and the focus of the lens. The retina is a sensitive layer of nerves at the back of the eyeball; incident light upon the retina is translated into a coherent image by the brain.
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Many people do not have perfect vision; that is, a lot of people have eyes whose lenses do not focus light properly on the retina. Two well-known vision problems correctible via eyeglasses are nearsightedness (picture (a) above) and farsightedness (picture (c)). Nearsightedness focusses rays of light in front of the retina, while farsightedness focusses rays behind the retina

Correcting Eyesight
Short sight is usually caused by the converging lens in the eye being too strong, which means it brings the rays together in front of the retina, so that the image on the retina is not focused properly, and is blurred.
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Diverging lenses are used in glasses that correct short sight.  
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Converging lenses are used to correct long sight, where people cannot make the lens fat enough to see close-up objects clearly.
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The converging lens brings the rays in so that the image is focused correctly on the retina.
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