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1. Introduction

Pick three points on the different sides of a triangle. We prove that the circles
whose diameters are the cevians related to these points have the orthocenter as
their power center.

2. Results

Theorem 2.1. Let A,B, and C be the vertices of a given triangle.
Let D be a point on line AB.
Let E be a point on line AC.
Let F be a point on line BC.
Let α be the circle whose diameter is AF .
Let β be the circle whose diameter is BE.
Let γ be the circle whose diameter is CD.
Then the power center of α, β, and γ is the orthocenter of A,B, and C.

Proof. Without loss of generality, we will work in Cartesian coordinates.
A has coordinates (0, 0).
B has coordinates (1, 0).
C has coordinates (xC , yC).
D has coordinates (xD, 0).
E has coordinates (xE,

xEyC
xC

).

1This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original
author(s) and the source are credited.

2Corresponding author
271

http://www.journal-1.eu/
mailto:warrenbenjamin52@yahoo.com
https://orcid.org/0000-0002-2829-6953


272 The Orthocenter is the Power Center of Three Certain Circles

F has coordinates (xF , (xF − 1)( yC
xC−1

)).
The orthocenter of A,B, and C has coordinates (xC ,

xC(1−xC)
yC

).
α is given by the equation
(x− xF/2)

2 + (y − (xF − 1)( yC
2(xC−1)

))2 − (xF/2)
2 − ((xF − 1)( yC

2(xC−1)
))2 = 0.

β is given by the equation
(x− (xE + 1)/2)2 + (y − xEyC

2xC
)2 − (1− (xE + 1)/2)2 − (xEyC

2xC
)2 = 0.

γ is given by the equation
(x− (xC + xD)/2)

2 + (y − yC/2)
2 − (xD − (xC + xD)/2)

2 − (yC/2)
2 = 0.

The radical line between α and β is given by the equation
−(xF −xE−1)∗x−((xC ∗xF −(xC−1)∗xE−xC)∗y∗yC)/((xC−1)∗xC)−xE = 0.
The radical line between α and γ is given by the equation
−(xF − xD − xC) ∗ x− ((xF − xC) ∗ y ∗ yC)/(xC − 1)− xC ∗ xD = 0.
The radical line between β and γ is given by the equation
−(xE − xD − xC + 1) ∗ x− ((xE − xC) ∗ y ∗ yC)/xC + xE − xC ∗ xD = 0.
We then verify that the orthocenter lies on these lines since we calculate that
−(xF − xE − 1) ∗ xC − ((xC ∗ xF − (xC − 1) ∗ xE − xC) ∗ (xC(1−xC)

yC
) ∗ yC)/((xC −

1) ∗ xC)− xE = 0,

−(xF − xD − xC) ∗ xC − ((xF − xC) ∗ (xC(1−xC)
yC

) ∗ yC)/(xC − 1)− xC ∗ xD = 0,
and
−(xE − xD − xC + 1) ∗ xC − ((xE − xC) ∗ (xC(1−xC)

yC
) ∗ yC)/xC + xE − xC ∗ xD = 0

as desired. □

Figure 1. Illustration.
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