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Determining whether a circle can be circumscribed around a given quadrilateral is a fundamental
question in geometry, often encountered in high school and college-level mathematics. The ability to
inscribe a circle around a quadrilateral is closely related to the properties of the shape, specifically
whether it is cyclic. This article explores the concept of circumscribed circles around quadrilaterals,
the conditions that make a quadrilateral cyclic, how to identify such quadrilaterals, and the
implications of these properties in geometric problem-solving. Whether the statement is true or false
depends on the particular characteristics of the quadrilateral in question, which we'll analyze in detail.

Understanding the Concept of a Circumscribed Circle
(Circumcircle)

What Is a Circumcircle?

A circumcircle of a quadrilateral is a circle that passes through all four vertices of the shape. When
such a circle exists, the quadrilateral is called a cyclic quadrilateral. The existence of a circumcircle
signifies that all four corners of the quadrilateral lie on the same circle, which has significant
geometric implications.

Key Properties of a Circumscribed Circle

- The center of the circumcircle is called the circumcenter.

- The radius is the distance from the circumcenter to any of the quadrilateral's vertices.

- The circumcircle is unique for a given cyclic quadrilateral unless the shape degenerates into a line or
a point.

Conditions for a Quadrilateral to Be Cyclic

Not every quadrilateral can be inscribed in a circle. There are specific criteria that determine whether
a quadrilateral is cyclic:



1. Opposite Angles Sum to 180 Degrees

One of the most well-known conditions is that in a cyclic quadrilateral, the opposite angles are
supplementary:

- Property: If quadrilateral ABCD is cyclic, then

- LA+ LC=180°

- LB+ LD =180°

- Conversely, if the sum of opposite angles in a quadrilateral equals 180°, the quadrilateral is cyclic.

2. Equal Opposite Sides or Other Specific Conditions

While the sum of opposite angles is the primary test, other properties can imply cyclicity:

- Rhombus or square: All vertices lie on a circle.

- Rectangle: All rectangles are cyclic because all angles are right angles.

- Isosceles trapezoid: Usually cyclic, as the non-parallel sides are equal, and the angles satisfy the
cyclic condition.

3. Ptolemy’s Theorem (for cyclic quadrilaterals)

Ptolemy’s theorem states that in a cyclic quadrilateral, the product of the diagonals equals the sum of
the products of the pairs of opposite sides:

- Equation: AC x BD = AB x CD + BC x DA

- If this relation holds, the quadrilateral is cyclic.

Determining if the Given Quadrilateral Is Cyclic

To assess whether a specific quadrilateral can be circumscribed about a circle, follow these steps:

Step 1: Analyze the Angles

- Measure or identify the four interior angles.
- Check if the sum of each pair of opposite angles equals 180°.
- If yes, the quadrilateral is cyclic.

Step 2: Examine Side Lengths and Diagonals

- Check for properties like equal opposite sides or special ratios.
- Use Ptolemy’s theorem if side lengths are known.

Step 3: Use Geometric Constructions or Calculations

- Construct the figure with given data.
- Draw the perpendicular bisectors of sides to find the circumcenter.



- Verify if the distance from the circumcenter to all vertices is equal.

Step 4: Confirm with Known Theorems

- Use the properties of specific quadrilaterals (rectangles, rhombuses, trapezoids) to deduce cyclicity.
- For irregular shapes, rely on angle measures and Ptolemy’s theorem.

Examples of Cyclic and Non-Cyclic Quadrilaterals

Examples of Cyclic Quadrilaterals

- Rectangle: All rectangles are cyclic because all angles are 90°, and the opposite angles sum to 180°.
- Square: A special case of a rectangle, also cyclic.

- Isosceles Trapezoid: Opposite angles are supplementary, making it cyclic.

- Rhombus: Only cyclic if it is also a square.

Examples of Non-Cyclic Quadrilaterals

- General Trapezoid: Usually not cyclic unless it's an isosceles trapezoid with specific properties.
- Irregular Quadrilateral: If the angles do not satisfy the supplementary condition, it’s not cyclic.

Implications of a Quadrilateral Being Cyclic

Understanding whether a quadrilateral is cyclic has implications in various geometric problems and
proofs:

- Simplifies calculations involving angles and side lengths.

- Facilitates the use of Ptolemy’s theorem to find unknown lengths.

- Helps in solving problems related to inscribed and circumscribed figures.
- Assists in coordinate geometry for deriving equations of circumcircles.

Common Mistakes and Misconceptions

- Assuming all quadrilaterals are cyclic: Only specific shapes meet the criteria.
- Confusing inscribed angles with angles in the shape: Inscribed angles are subtended by the same
arc.



- Overlooking the importance of angle measures: The sum of opposite angles is critical.

Conclusion: Is the Statement True or False?

The statement "A circle could be circumscribed about the quadrilateral below" hinges entirely on the
properties of the specific quadrilateral in question. If the quadrilateral’s opposite angles sum to 180°,
or if it meets the criteria outlined above, then the statement is True — the quadrilateral is cyclic, and
a circumscribed circle exists.

Conversely, if the quadrilateral’s angles do not satisfy these conditions, then the statement is False —
no such circle can be circumscribed, and the shape is not cyclic.

In summary, without specific details about the quadrilateral's side lengths, angles, or other properties,
it's impossible to definitively label the statement as true or false. However, understanding the criteria
for cyclic quadrilaterals allows you to analyze any given shape critically and determine the validity of

circumscription.

Additional Resources for Geometric Analysis

- Geometric construction tools for drawing circumcircles.

- Practice problems involving cyclic quadrilaterals.

- Interactive geometry software like GeoGebra for visual verification.
- Textbooks on Euclidean geometry covering circle theorems.

Keywords: cyclic quadrilateral, circumcircle, circumscribed circle, inscribed circle, geometry,
Ptolemy’s theorem, angle properties, quadrilateral properties, geometric proofs, circle theorems,
inscribed angles, opposite angles, geometric construction.

Meta Description: Explore whether a given quadrilateral can have a circumscribed circle. Learn about
the properties and criteria of cyclic quadrilaterals to determine if the statement "A circle could be
circumscribed about the quadrilateral below" is true or false.

Frequently Asked Questions

True or False? A circle can be circumscribed about any
quadrilateral.

False. Only cyclic quadrilaterals, where all four vertices lie on a circle, can be circumscribed about a
circle.



True or False? If a quadrilateral has all four vertices on the
same circle, then it is called a cyclic quadrilateral.

True.

True or False? For a quadrilateral to be circumscribed about a
circle, the sum of the lengths of its opposite sides must be
equal.

False. That condition applies to tangential quadrilaterals, not necessarily for a quadrilateral to be
circumscribed about a circle; the key is that all vertices lie on the circle.

True or False? The property that a circle can be circumscribed
about a quadrilateral depends on the angles of the
quadrilateral.

True. For a quadrilateral to be cyclic, the sum of each pair of opposite angles must be 180 degrees.

True or False? If a quadrilateral is inscribed in a circle, then a
circle can be circumscribed about it.

True. Inscribing a quadrilateral in a circle means the same as circumscribing a circle about it; both
describe a cyclic quadrilateral.

Additional Resources

True Or False? A Circle Could Be Circumscribed About The Quadrilateral Below

In the realm of Euclidean geometry, the question of whether a given quadrilateral can be
circumscribed about a circle—meaning a circle that passes through all four vertices—is both classic
and nuanced. This inquiry not only tests our understanding of geometric principles but also urges us
to scrutinize the nature of the quadrilateral in question. The statement, “True or False? A circle could
be circumscribed about the quadrilateral below,” invites a comprehensive investigation into the
criteria, properties, and conditions that determine the existence of such a circle.

This article aims to explore this question in depth, examining the fundamental geometric concepts,
analyzing various types of quadrilaterals, and applying rigorous logical reasoning to arrive at a well-
supported conclusion. By doing so, we not only address the specific problem but also shed light on
broader principles in geometry that underpin the ability (or inability) to circumscribe a circle around a
quadrilateral.



Understanding the Fundamental Concepts

Before delving into specific quadrilaterals, it is crucial to establish a clear understanding of the basic
definitions and theorems involved in circumscribing circles around polygons, especially quadrilaterals.

Definition of a Cyclic Quadrilateral

A quadrilateral is said to be cyclic if all four vertices lie on a single circle. Such a circle is called the
circumcircle of the quadrilateral.

Key property:

A quadrilateral is cyclic if and only if the sum of each pair of opposite angles is 180° (supplementary).
Mathematically, if quadrilateral ABCD is cyclic, then:

LA+ LC=180°and 4B + 4D = 180°.

This property serves as a primary criterion for determining whether a given quadrilateral can be
inscribed in a circle.

The Converse: When does a quadrilateral have a
circumscribed circle?

The converse is straightforward:
If the sum of the measures of opposite angles of a quadrilateral equals 180°, then the quadrilateral
can be inscribed in a circle.

In practical terms, if you can measure or deduce that opposite angles sum to 180°, you can conclude
the quadrilateral is cyclic.

Conditions for a Quadrilateral to be Cyclic

Understanding the necessary and sufficient conditions for cyclicity is vital in solving the problem.
Here’'s a detailed exploration.

Necessary and Sufficient Conditions

- Opposite angles are supplementary: As previously mentioned, this is the primary condition.
- Equal sums of opposite angles: In any cyclic quadrilateral, LA+ LC = LB + LD = 180°.

Additional Geometric Properties
- Ptolemy’s Theorem: For a cyclic quadrilateral, the product of



the diagonals equals the sum of the products of opposite
sides:
AC x BD = AB x CD + BC x DA.

- Power of a Point: Various angle and segment relationships
hold, which can be used to verify cyclicity.

Analyzing the Specific Quadrilateral

Suppose the quadrilateral in question is provided with certain
measurements or properties. Since the user has not supplied
an explicit diagram or measurements, we consider general
cases and typical scenarios.

Scenario 1: The quadrilateral has known angles or side
lengths.

Scenario 2: The quadrilateral is irregular with no given
measurements, requiring a more theoretical approach.

In either case, the key is to determine whether the
quadrilateral meets the criteria for being cyclic.

Case Study: Quadrilateral with Given Angles

Suppose the quadrilateral has angles as follows:



- LA =70°

- /B =110°
-£LC =70°
- /D =110°

Check the sum of opposite angles:
- LA+ LC =70° + 70° = 140° (not 180°)
- 4B + 4D =110° + 110° = 220° (not 180°)

Since neither pair sums to 180°, this quadrilateral cannot be
cyclic. Therefore, the answer in this case is False.

Case Study: Quadrilateral with One Pair of Opposite Angles
Summing to 180°

Suppose:

- LA = 80°

- LC =100°
- LB =90°

- LD =90°
Check sums:

-/ZA + LC =80° + 100° = 180°
- LB + 4D =90° + 90° = 180°

Since opposite angles sum to 180°, the quadrilateral is cyclic.
The answer here is True.



Geometric Constructions and Verification

When explicit measurements are unavailable, geometric
constructions and logical deductions become essential tools.

Constructing the Circumcircle

- Method:

1. Draw the quadrilateral with given vertices.

2. Use a compass and straightedge to construct the
perpendicular bisectors of at least two sides.

3. The intersection point of these bisectors is the center of
the circumscribed circle (if it exists).

4. Verify whether this center is equidistant from all four
vertices.

- Implication:
If the construction is successful and the center is equidistant
from all vertices, the quadrilateral is cyclic.

Using Coordinate Geometry

- Assign coordinates to the vertices and compute distances
and angles.

- Verify if all four vertices are equidistant from a common
point.

- If yes, the quadrilateral is cyclic.



Special Types of Quadrilaterals and Their Cyclicity

Certain quadrilaterals are inherently cyclic, while others are
not. Recognizing these can streamline the analysis.

- Rectangle: All rectangles are cyclic because each angle is
90°, and opposite angles sum to 180°.

- Square: Since all angles are right angles and sides are
equal, it is cyclic.

- Rhombus: Not necessarily cyclic unless it is a square. The
opposite angles are equal; if they sum to 180°, it's cyclic.

- Trapezoid: Isosceles trapezoids are cyclic, as their angles
satisfy the supplementary condition.

- Irregular quadrilaterals: Require individual analysis of
angles or side lengths.

Implications and Practical Considerations

The question “True or False? A circle could be circumscribed
about the quadrilateral below” is context-dependent. Without



explicit measurements or properties, the most rigorous
approach involves:

- Measuring or deducing angles and side lengths.
- Applying the opposite angles’ sum criterion.
- Constructing the circumcircle geometrically or algebraically.

In practice:

- If the quadrilateral is explicitly given with angles summing
appropriately, the answer is True.

- If not, and the angles do not satisfy the supplementary
condition, the answer is False.

- For ambiguous cases, geometric construction or coordinate
verification is recommended.

Conclusion: The Verdict

Based on the fundamental properties of cyclic quadrilaterals,
the answer to whether a circle can be circumscribed about a
given quadrilateral depends primarily on the relationships
between its angles.

Summary:

- True if and only if the quadrilateral is cyclic, which is
equivalent to the sum of each pair of opposite angles being
180°.

- False otherwise.



In the absence of specific measurements or properties for the
quadrilateral in question, the most general and accurate
response is:

It depends on whether the quadrilateral satisfies the
necessary and sufficient conditions for cyclicity.

Therefore:

- If the quadrilateral’s properties confirm that opposite angles
are supplementary, the answer is True.
- If not, the answer is False.

This investigation underscores the importance of detailed
analysis in geometric problems and the necessity of verifying
conditions meticulously before drawing conclusions.

Final Note:

In geometric reasoning, assumptions must be validated with
measurements or constructions whenever possible. The
question of circumscribability is a classic test of
understanding fundamental properties, and the methodical
approach outlined here provides a robust framework to
evaluate similar problems rigorously.
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