Physics – Lenses
A lens is used to refract light. Its focal length depends on:
1. The shape of the lens 

2. The index of refraction of the material of which it is made.

Convex lens (also called a converging lens) are curved outward. They are thicker in the center. They form a focal point and are capable of forming a real image.

[image: image25.png]Nearsightedness or Myopia

Abulgingcomen ot an elmgpted eyeball oftenincrases the refacting.
povee of the eye, leading o the formation of images in frontof the sefina.




Concave lens (also called a diverging lens) are curved inward. They are thinner in the center. They do not form a focal point.
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Steps in drawing ray diagrams to locate image distance:

1. Draw a straight vertical line for lens, marking its vertex. 
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2. Draw a long principal axis from the vertex of the lens, extending it to the other side of the lens. Mark off the focal point to scale on the principal axis on both sides of the lens.
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3. Make a point for the object, by measuring the object distance to scale from the lens. 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 lens. After it touches the lens, it bends as it passes through the lens and crosses the principal axis at the focal point on the other side of the lens.
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5. Draw ray 2 by drawing a line from the object through the principal axis at the focal point to the lens. After it touches the lens, it passes through 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                   di             do
f = focal length

di = image distance

do = object distance

Equation used to find image height:

                         Hi        =       di

                         Ho                do
Hi = height of image

Ho = height of object

di = image distance

do = object distance

Facts about convex lenses

An object placed before F forms a virtual image, larger in size and upright.
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No image is formed when an object is placed at F. 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 2F forms a real image, larger in size and inverted.
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An object placed at 2F forms a real image, is the same size as the object and inverted.
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An object placed beyond 2F forms a real image, smaller in size and inverted.
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Lenses used to correct vision:

Hyperopia is a far-sighted person. The image forms behind the retina so a converging lens is used to correct the problem.

[image: image12]
Myopia is a near-sighted person. The image forms in front of the retina so a diverging lens is used to correct the problem.
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