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Introduction to Focal L ength
{/\

| |
Light kﬁannuex Focal
lens point

Focal

Focal length point =

Light

The distance along theprincipal axis of amirror from the focus to the vertex is called the focal length of the mirror, and is denoted
by f. The point that lies between the centre of the curvature and the vertex is called the focal point, or focus, of the mirror. The
longer the focal length of a telescope, generally the more power it has, and the larger the image and the smaller the field of view.
For example, atelescope with afocal length of 2000mm has twice the power and half the field of view of a 1000mm telescope.
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Focal length of a concave mirror

In a concave mirror, the rays appear to converge at a point F.
The distance PF is called the focal length and F is called the focal point.

The focusisin front of the mirror.
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In the case of convex mirrors, reflected parallel rays appear to diverge from a point F.

Thispoint is again calledconvex mirrors focal point and the distance PF is called the focal length.

Thefocus, in this case is behind the mirror.

Relation Between Focal L ength and the Radius of Curvature

Asshownin thisfigure, a paraxial ray isincident at point Q on a concave mirror.
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? =angle of incidence = angle of reflection = ?72CQF = ? QCF

(by geometry)

So, for ? CFQ,
exterior?? QFP = ? CQF + ? QCF = 22.

For a paraxial incident ray and small aperture,

CP »CP=RandFP »FP=Hf.

For asmall aperture, 2?isvery small.

Therefore, from the figure: 2? ? QP/IFP = QP/f (N}
And ?=QP/ICP=QP/R (2

Fromequations(1)and (2),R=2f ?f=R/2
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Thus, the focal length of a concave mirror is half itsradius of curvature.
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Want to know more about the focal length of mirrors?Click here to schedule alive session with an eAge eTutor!
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Contact ustoday to learn more about our guaranteed results and discuss how we can help make the dreams of the student in your
life come true!
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