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Lesson 7: Light waves III

·  Objectives
· Illustrate the effect of converging and diverging lens on beam or parallel rays 

·  Recall the meaning of: 

(i) principle axis

(ii) principle focus

(iii) focal length

(iv) local plane

(v) magnification

     Lenses 

A lens is a curved transparent object which refracts light.
There are two basic types of lenses: the convex lens (or converging lens) and the concave lens (or diverging lens). Due to refraction, light rays bend as they pass into and out of the lens Convex lenses are shaped so that the rays converge together; concave lenses are shaped to spread rays apart. These can be seen in the figure below.
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The optical centre of the lens is located at its geometric centre. 

The principal axis is a construction line drawn perpendicular to the lens, through the optical centre. 

Rays parallel to the principal axis will converge when passing through a converging lens, and diverge when passing through a diverging lens. 

The principal focus (F) is a point on the principal axis where light comes to a focus (for a converging lens) or appears to be diverging from (for a diverging lens). Two foci exist, equidistant on either side of the lens, since light behaves the same way when travelling in either direction (Principle of Reversibility). The two foci, F and F' are called the primary principal focus and the secondary principal focus, respectively. F, sometimes also referred to as the primary focal point, is shown on the right side of a converging lens, and on the left side of a diverging lens, while F', the secondary focal point is shown on the opposite side of each respective lens.) 

The focal length is the distance between the principal focus and the optical centre of the lens. 

The focal plane is an imaginary plane perpendicular to the principal axis at the focal point. Parallel rays will converge through a converging lens somewhere on the focal plane
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The focal length of a lens is determined by the index of refraction of the glass used and by the curvature of its surface. Once the lens is manufactured, its focal length is fixed.
________________________________________________________________________

A. Imamshah
Page 4
2/5/2008

