Circle Transversals

The Problem:

A line segment PE cuts a circle first at A and then again at B, where PA = 9 and AB = 7

When rotated about P, the line segment cuts the circle first at D and then again at C. 

PD = 8
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Find the length DC.

Can you find the size of the circle?

Hint:

Investigate the angles formed by the various chords within the circle.

Solution:
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CAD
=
CBD
=

say
(Angles on the same arc)

DCA
=
DBA
=

say

(ditto)

Then,
PDA
=


(External angle of   ADC =  opposite angles)

And
PBC
=

also

Hence,    PDA ~  PBC
(Shared angle at P and other equal angle - as above)

Therefore,
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Interestingly, the size of the circle is not determined by the information given although, clearly, its diameter must be at least 10 units!

Making the construction, however approximately, is fun, and the choice of different sizes for the circle is surprising. 
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