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Capturing the hidden circle: An effective solution to middle school moving point maximum/minimum

problems

Jinfang Wang
School of Mathematics, Yangzhou University, Yangzhou, Jiangsu

[ Abstract] Dynamic-point maximum/minimum problems constitute a frequent and difficult topic in junior
high school mathematics. The core obstacle lies in students’ difficulty in identifying invariant geometric relationships
from dynamic figures. This paper systematically sorts out three basic models of the “invisible circle”: the fixed-point-
and-fixed-length model (the moving point maintains a constant distance from a fixed point, with a circle as its locus),
the fixed-chord-and-fixed-angle model (the moving point subtends a constant angle to a fixed line segment, with a
circular arc as its locus), and the concyclic-four-point model (characterized by supplementary opposite angles or
equal angles on the same side of a common base). Combined with three typical examples, this paper reveals the key
construction methods for each model. In Example 1, rotation is adopted to construct congruent triangles to locate the
center of the moving-point locus. In Example 2, the perpendicular-chord theorem and trigonometric functions are
applied to determine the center position and radius. In Example 3, congruent triangles are used to prove a fixed angle,
and concyclicity of four points is then employed to confirm the locus. On this basis, a general problem-solving
procedure of “identifying invariants from motion—locating the hidden circle from invariants—solving
maximum/minimum values via point-circle distance” is summarized, with operational guidelines provided for each
step. The study shows that this procedure transforms complex maximum/minimum problems into the distance model
between a fixed point and a moving point on a circle, which greatly reduces cognitive load. From a teaching
perspective, dynamic demonstration of trajectory generation using tools such as Geometer’s Sketchpad is
recommended to help students achieve the cognitive leap from “no explicit circle” to “recognizing the hidden circle”.

[ Keywords] Hidden circle; Dynamic-point maximum/minimum value problems; Fixed-point-and-fixed-

length; Fixed chord and fixed angle; Concyclic-four-point
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