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Introduction to Quadrilaterals Inscribed in
Circles

Understanding the properties of quadrilaterals inscribed in circles is
fundamental in geometry. Such quadrilaterals are known as cyclic
quadrilaterals. One of the key properties of cyclic quadrilaterals is related
to their angles: the sum of each pair of opposite angles equals 180 degrees.
Rahim's task is to construct a rigorous proof demonstrating this property,
which is essential for a deeper understanding of circle geometry.

In this article, we will explore Rahim’s approach, elaborate on the geometric
principles involved, and provide a comprehensive proof that highlights the
beauty and logic of circle theorems.

Background and Key Concepts

Before diving into the proof, it is essential to review the fundamental
concepts involved:

Definitions

- Circle: A set of all points in a plane equidistant from a fixed point
called the center.

- Chord: A line segment with both endpoints on the circle.

- Inscribed Quadrilateral: A quadrilateral all of whose vertices lie on the
circle.

- Opposite Angles: Pairs of angles that are non-adjacent in a quadrilateral.

Key Theorems in Circle Geometry

- Inscribed Angle Theorem: The measure of an inscribed angle is half the
measure of the intercepted arc.

- Opposite Angles in Cyclic Quadrilaterals: The sum of the measures of
opposite angles in a cyclic quadrilateral is 180°.



Understanding these theorems lays the foundation for Rahim’s proof.

Rahim's Approach to the Proof

Rahim’s strategy involves leveraging the inscribed angle theorem and
properties of arcs in a circle. The core idea is to relate the angles of the
quadrilateral to the arcs they intercept and then demonstrate their
supplementary relationship.

The steps Rahim considers are as follows:

1. Identify the cyclic quadrilateral and label its vertices:

Let quadrilateral ABCD be inscribed in circle 0, with vertices A, B, C, and
D.

2. Express angles in terms of intercepted arcs:

Use the inscribed angle theorem to relate angles at vertices to arcs on the
circle.

3. Establish relationships between the arcs:

Show that the sum of certain arcs equals the entire circle (360°), which
helps relate the angles.

4. Conclude that the sum of opposite angles is 180°:
Using these relationships, derive the key property.

Let’s now explore each step in detail.

Step-by-Step Construction of the Proof

Step 1: Labeling the Quadrilateral

Consider quadrilateral ABCD inscribed in circle O:

- Vertices: A, B, C, D on circle 0.
- Edges: AB, BC, CD, DA.

The goal is to prove:



