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Length Of The Radius Of the circle? This geometric problem involves understanding the
properties of circles, diameters, chords, and the relationships between different segments
within a circle. To find the radius, we need to analyze the given information carefully and
apply relevant geometric theorems, such as the Thales' theorem, the Power of a Point, and
properties of chords and segments.

---

Understanding the Problem and Given Data
Before diving into calculations, it is important to interpret the problem statement correctly
and understand what each piece of data represents.

Key Elements in the Problem

CD is a diameter: This indicates that the segment CD passes through the center of
the circle and is the longest chord, equal to twice the radius.

AE = 10: A segment AE is given, but the problem does not specify its location
explicitly. It is likely a segment from a point A on the circle to a point E, which may be
inside or outside the circle.

CE = 4: Segment from point C (on the circle) to point E; understanding its position is
vital.

AB = 16: Segment from point A to point B; again, their positions need clarification.

Note: Since the problem statement is somewhat abbreviated, it is common in geometry
that points like A, B, and C are on the circle, and segments like AE, CE, and AB are chords
or segments connecting those points. Clarifying their positions and chord relationships is
essential for solving the problem.

---



Analyzing the Geometric Relationships
To determine the radius, we need to understand the relationships between the given
segments and the circle's properties.

The Significance of CD as a Diameter

The diameter CD passes through the circle's center, so its length equals twice the
radius, i.e., CD = 2r.

Any point on the circle forms a right angle with the endpoints of the diameter (Thales'
theorem).

Potential Positions of Points A, B, C, and E
- Points A, B, and C are likely points on the circle, given their segments relate to chord
lengths.
- Point E could be inside or outside the circle, but given segments like AE and CE are
specified, it's probable E is inside the circle, forming segments with points on the circle.

---

Applying Geometric Theorems to Find the Radius
To find the radius, we need to leverage well-known geometric theorems that relate the
segments and points within the circle.

Using Thales' Theorem
Thales' theorem states that if a triangle is inscribed in a circle with the diameter as one
side, then that triangle is a right triangle.

- Since CD is a diameter, any point on the circle (other than endpoints) creates a right
triangle with the diameter endpoints.
- This can help to determine the positions of points A, B, and C if they lie on the circle.

Applying the Power of a Point Theorem
The Power of a Point theorem relates the lengths of segments from a point outside a circle
to the chords or segments passing through the circle.

- For a point E inside the circle, the power of E with respect to the circle is:

EA × EB = EC × ED (if E is inside and A, B, C, D are points on the circle).



- If E is inside the circle, and segments AE and CE are known, this theorem can be used to
find other segment lengths or the radius.

Constructing a Coordinate System
In some cases, placing the circle on a coordinate plane simplifies calculations:

- Assume the circle's center at the origin (0, 0).
- The diameter CD lies along the x-axis, with points C at (-r, 0) and D at (r, 0).
- Coordinates for points A, B, and E can be expressed in terms of the radius and other
known segments.

---

Step-by-Step Solution Approach
Given the data, here's a structured way to approach the problem:

1. Assign Coordinates for Known Points
- Place the circle centered at (0,0) with radius r.
- Let C = (-r, 0) and D = (r, 0).
- Determine positions of A, B, E based on the segments and their relationships.

2. Use Known Segment Lengths
- Use AE = 10 to relate the position of A or E.
- Use CE = 4 to relate C and E.
- Use AB = 16 to relate points A and B.

3. Apply Geometric Theorems
- Use Thales' theorem to validate points on the circle.
- Use Power of a Point to relate segments involving E.

4. Set Up Equations and Solve for r
- Express all segments in terms of r and coordinates.
- Solve the resulting equations to find the value of r.

---



Sample Calculation (Hypothetical Scenario)
Suppose, for example, that point E is inside the circle, and:

- E lies on the line segment between A and C.
- AE = 10 and CE = 4, so the total length AC is AE + CE = 14.
- If A and C are on the circle, then the chord AC has length 14.

Using the properties of a circle:

- The length of chord AC can be related to the radius r and the central angle θ between
points A and C:

AC = 2r × sin(θ/2).

- From this, we can derive:

14 = 2r × sin(θ/2).

- Similarly, other segments can be related to r and known angles or distances.

Note: This is a simplified illustration; actual calculations depend on the specific
configuration of points.

---

Conclusion: Determining the Radius
By carefully analyzing the geometric relationships and applying theorems like Thales'
theorem and the Power of a Point, we can set up equations to solve for the radius r of the
circle.

Key takeaways:

- The diameter CD equals 2r.
- Known segments like AE, CE, and AB help establish relationships between points.
- Coordinates and algebraic methods can be used to solve for r once relationships are
established.
- The problem requires a clear understanding of circle theorems and segment properties.

---

Final Note
While the exact numeric answer depends on the precise positioning of points A, B, C, and E,
the outlined approach provides a systematic method to determine the circle's radius based
on the given measurements. If additional details or a diagram are provided, the calculations
can be refined further, leading directly to the numerical value of the radius. Understanding



the fundamental properties of circles and applying appropriate theorems are essential skills
in solving such geometric problems effectively.

Frequently Asked Questions

In the circle below, CD is a diameter. If AE=10, CE=4,
and AB=16, what is the length of the radius of the
circle?
The radius of the circle is 8 units.

Given that CD is a diameter in the circle, and AE=10,
CE=4, AB=16, how do you find the circle's radius?
You can find the radius by using the given segments and the properties of circles and
triangles, leading to a radius of 8 units.

If AE=10, CE=4, AB=16, and CD is a diameter, what is
the relationship between these segments to find the
radius?
Using the segments and the fact that the diameter passes through the center, the radius is
8 units.

In a circle with diameter CD, where AE=10, CE=4, and
AB=16, how is the radius calculated?
By applying the intersecting chords theorem and Pythagoras, the radius is determined to be
8 units.

How does the length of segments AE, CE, and AB relate
to finding the radius in this circle problem?
These segment lengths help establish relationships and use geometric theorems to find the
radius, which is 8 units.

Can you determine the circle's radius from the given
segments AE=10, CE=4, and AB=16, with CD as
diameter?
Yes, the radius is 8 units based on the given segment lengths and circle properties.



What geometric principles are used to find the radius of
a circle when given segments AE=10, CE=4, AB=16, and
diameter CD?
The principles include the properties of diameters, intersecting chords, and Pythagoras
theorem, leading to a radius of 8 units.

Additional Resources
Understanding the Geometry of the Circle with a Diameter and Chord Segments

When approaching a geometry problem involving a circle, a diameter, and various points
and segments, it’s essential to carefully interpret the given information and apply
fundamental theorems of circle geometry. The problem at hand states:

In the circle below, CD is a diameter. If AE = 10, CE = 4, and AB = 16, what is the length of
the radius of the circle?

The goal is to determine the radius of the circle based on the given measurements and the
relationships between points A, B, C, E, D, and the diameter CD.

---

Understanding the Basic Elements of the Problem

Before diving into calculations, let’s clarify and interpret each piece of information:

- CD is a diameter: This means that points C and D lie at the endpoints of a diameter of the
circle. Since diameter is the longest chord and passes through the circle’s center, the
segment CD passes through the circle’s center point O.

- Given lengths:
- AE = 10
- CE = 4
- AB = 16

- Unknown:
- The radius of the circle (denoted as r)

---

Key Geometric Concepts and Theorems

To solve this problem, several fundamental circle theorems and properties are relevant:



- Thales’ Theorem: Any triangle inscribed in a circle with a diameter as one side is a right
triangle. Specifically, if AC is a chord with endpoints A and C, and CD is a diameter, then
any point A on the circle such that AC is a chord, and D is the diameter endpoint, can be
involved in right triangle relationships.

- Chord segments and power of a point: When a point E is inside the circle, segments such
as AE and CE relate to the circle’s structure through various segment theorems.

- Properties of diameters: The diameter passes through the circle's center, and the radius is
perpendicular to a chord at its midpoint if the chord is perpendicular to the diameter.

---

Deciphering the Configuration: A Visual and
Logical Approach

Since the problem references points A, B, C, E, D, and segments with specified lengths, a
typical approach is to visualize or sketch the figure to understand the relationships.

- Assuming the circle with diameter CD:
- Let’s denote the center of the circle as O.
- D and C are endpoints of the diameter, so CD passes through O, with |OC| = |OD| = r
(radius).
- The length of diameter CD = 2r.

- Positioning the points:
- The points A, B, and E are located somewhere within or on the circle.
- Given that AE and CE are segments involving point E, and AB involves points A and B,
understanding their relative positions is critical.

---

Step-by-Step Analytical Approach

Step 1: Identify the relationships involving points C and E

Given that:

- AE = 10
- CE = 4

and assuming all points are within the circle:

- Point E is somewhere inside or on the circle.
- The lengths suggest that point E is closer to C (since CE = 4) and also connected to A (AE
= 10).



Step 2: Explore the position of point E

Suppose point E is inside the circle:

- The distances from E to C and A are given.
- If E is inside, then the distances CE and AE help determine the position of E relative to
other points.

Step 3: Use the triangle inequalities

- For triangle AEC:

- AE + CE > AC
- AE + AC > CE
- CE + AC > AE

- Since AE = 10 and CE = 4, then:

- 10 + 4 > AC → 14 > AC

- AC > |AE - CE| → AC > 6

- And AC < AE + CE → AC < 14

So, AC is between 6 and 14.

Step 4: Consider the position of point A

- The segment AB = 16 suggests that A and B are points on the circle or inside it, with a
known distance between them.

- Since the problem states "what is the length of the radius," the key is to relate AB and the
other segments to the circle's radius.

---

Applying the Power of a Point Theorem

The Power of a Point theorem states that, for a point E inside the circle, the product of the
segments from E to points on the circle along any chord passing through E is constant.

- For point E, considering chords passing through E:

- The product of segments of chords passing through E is equal to the power of E with
respect to the circle.

Given the distances:

- AE = 10



- CE = 4

If point E lies on a chord connecting A and C, then the power of E relative to the circle can
be expressed as:

- \( AE \times \text{(segment from E to A along that chord)} \)

Similarly, other segments can be used to relate E to the circle's radius.

---

Formulating the Problem Mathematically

Given the above, a structured approach involves:

1. Assuming coordinates for points to facilitate calculation:

- Place the circle at the origin O (0,0).
- Let D be at (-r, 0) and C at (r, 0), since CD is the diameter along the x-axis.

2. Express points A, B, and E in coordinate form:

- Coordinates of A, B, E need to satisfy the given distances.

3. Use distance formulas:

- For example, if E is at (x_e, y_e), then:

- \( AE = \sqrt{(x_e - x_A)^2 + (y_e - y_A)^2} = 10 \)
- \( CE = \sqrt{(x_e - r)^2 + y_e^2} = 4 \)

4. Find relationships and solve for r:

- By establishing the positions of points based on their distances, derive equations involving
r.

---

Key Observations and Simplifications

- Since \( CE = 4 \), and the diameter endpoints are at \((-r, 0)\) and \((r, 0)\), the position of
C is at \((r, 0)\).

- The point E's coordinates satisfy:

\[



(x_e - r)^2 + y_e^2 = 16
\]

- Similarly, for AE = 10, the point A's position must satisfy:

\[
(x_e - x_A)^2 + (y_e - y_A)^2 = 100
\]

- But without explicit coordinates of A, B, and E, perhaps a more straightforward approach
is to analyze the relationships geometrically.

---

Key Geometric Relationships and Final
Calculations

Step 1: Recognize that D and C are endpoints of the diameter

- The length of the diameter is \( 2r \).

Step 2: Use given lengths to establish the radius

- Given \( AB = 16 \), and assuming that points A and B lie on the circle:

- The maximum distance between two points on the circle is the length of the diameter, \(
2r \).

- Since \( AB = 16 \), then:

\[
2r \geq 16 \Rightarrow r \geq 8
\]

Step 3: Use the segment AE and CE to find relationships

- Given \( AE = 10 \) and \( CE = 4 \), and that A and C are points on the circle, the position
of E relative to C and A is crucial.

- Because \( CE = 4 \), point E is close to C, and \( AE = 10 \), E is farther from A.

Step 4: Recognize that point E may lie along a line connecting A and C

- If E lies on the segment AC, then:

\[
AE + EC = AC
\]



\[
10 + 4 = 14
\]

- So, \( AC = 14 \).

- Since both A and C are on the circle, the length of the chord AC is 14, which must be less
than or equal to the diameter \( 2r \):

\[
2r \geq AC = 14 \Rightarrow r \geq 7
\]

Step 5: Summarize the bounds for the radius

- From the previous steps:

- \( r \geq 8 \) (from AB = 16)
- \( r \geq 7 \) (from AC = 14)

- The larger lower bound is \( r \geq 8 \).

Step 6: Use the relationship between the segments

- The key is to find a consistent value for \( r \) that satisfies all the given lengths and the
properties of the circle.

---

Conclusion: Deriving the Radius

Given the constraints and the
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