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Understanding geometric problems involving circles, sectors, and angles is
crucial for mastering advanced mathematics concepts. This particular problem
provides specific information about a circle with center F, an angle
measurement, and the area of a sector, all of which are interconnected
through geometric principles. In this comprehensive guide, we'll explore how
to approach such problems, understand the relevant formulas, and
systematically find the length of segment FG.

---

Understanding the Problem Components

Before diving into calculations, it’s essential to analyze and interpret each
part of the problem.

Key Details Provided

Circle Center: F

Angle M/GFH: 140°

Area of Shaded Sector: 14 (assumed square units)

Goal: Find the length of segment FG

Assumptions and Clarifications
Given the problem, some assumptions are necessary:
- The notation M/GFH indicates an angle at point G, possibly formed by points
M, G, and H, with G being the vertex.
- The sector with an area of 14 units is part of the circle centered at F.
- Segment FG is likely a radius or a chord related to the circle.

---

Fundamental Concepts and Formulas

To solve this problem, understanding fundamental circle geometry concepts and
formulas is vital.



1. Sector Area Formula
The area \(A\) of a sector with a central angle \(\theta\) (in degrees) and
radius \(r\) is given by:

\[
A = \frac{\theta}{360} \times \pi r^2
\]

Where:
- \(A\) = area of the sector
- \(\theta\) = central angle in degrees
- \(r\) = radius of the circle

2. Relationship Between Angle and Sector Area
Using the sector area formula, if the area and the angle are known, the
radius can be calculated:

\[
r = \sqrt{\frac{360 \times A}{\theta \times \pi}}
\]

3. Chord Length Formula
If FG is a chord that subtends a certain angle at the circle's center (or at
a point inside the circle), the length of the chord \(c\) can be calculated
as:

\[
c = 2r \sin \left(\frac{\alpha}{2}\right)
\]

where \(\alpha\) is the measure of the central angle subtending the chord.

---

Step-by-Step Solution Approach

The problem involves multiple interconnected steps:

1. Identify the circle's radius based on the sector area and angle.
2. Determine the relevant angle that FG subtends.
3. Calculate the length of FG (likely a chord or a segment from the circle’s
center).

Let’s proceed systematically.

Step 1: Calculate the Radius of the Circle

Given:
- Sector area \(A = 14\)
- Sector angle \(\theta = 140^\circ\)



Applying the sector area formula:

\[
r = \sqrt{\frac{360 \times 14}{140 \times \pi}}
\]

Simplify numerator and denominator:

\[
r = \sqrt{\frac{5040}{140 \pi}}
\]

Calculate:

\[
r = \sqrt{\frac{36}{\pi}}
\]

Therefore,

\[
r = \sqrt{\frac{36}{\pi}} = \frac{6}{\sqrt{\pi}}
\]

Numerically, using \(\pi \approx 3.1416\):

\[
r \approx \frac{6}{\sqrt{3.1416}} \approx \frac{6}{1.772} \approx 3.386
\]

Thus, the radius of the circle \(F\) is approximately 3.386 units.

Step 2: Understanding the Geometry of Segment FG

To find the length of FG, we need to understand its position:
- If FG is a chord subtending an angle at the circle's center, then the
length depends on that central angle.
- If FG is a radius, then its length is simply the radius.
- If FG is a segment between points on the circle's circumference, the
subtended angle is critical.

Suppose, based on the problem, FG is a chord subtending an angle \(\alpha\)
at the center \(F\). The problem's data suggests that the angle M/GFH = 140°,
which could be related to the angle at the circle’s center or an inscribed
angle.

Most likely, FG is a chord subtending an angle of 140° at the circle's
center.

Note: If the angle at G is 140°, and G lies on the circle, then the central
angle subtended by FG is 140°, or an inscribed angle is 140°. For simplicity,
assume FG subtends a central angle of 140°.

---



Calculating the Length of FG

Using the chord length formula:

\[
FG = 2r \sin \left(\frac{\alpha}{2}\right)
\]

where:
- \(r \approx 3.386\)
- \(\alpha = 140^\circ\)

Calculate:

\[
FG = 2 \times 3.386 \times \sin \left(\frac{140^\circ}{2}\right) = 6.772
\times \sin(70^\circ)
\]

Using \(\sin(70^\circ) \approx 0.9397\):

\[
FG \approx 6.772 \times 0.9397 \approx 6.362
\]

Therefore, the length of segment FG is approximately 6.36 units.

---

Summary of the Solution

| Step | Description | Result |
|--------|--------------|---------|
| 1 | Calculate radius \(r\) from sector area and angle | \(r \approx 3.386\)
units |
| 2 | Determine the central angle subtended by FG | \(\alpha = 140^\circ\) |
| 3 | Calculate length of FG | \(FG \approx 6.36\) units |

---

Additional Insights and Related Topics

To deepen understanding, here are some related concepts and tips:

1. Inscribed vs. Central Angles
- An inscribed angle is formed at a point on the circle, subtending an arc.
- A central angle is formed at the circle's center, directly subtending an
arc.



2. Sector Area and Radius Relationship
- Always verify the units and the given data to ensure consistency.
- Remember that sector area is proportional to the angle: larger angles
produce larger sectors.

3. Chord Length Calculation
- The chord length formula is useful for finding distances between points on
the circle's circumference.
- The sine of half the subtended angle plays a critical role.

4. Practical Applications
- These calculations are essential in fields like engineering, architecture,
and physics, where precise measurements of circular components are needed.

---

Conclusion

Solving geometric problems involving circles requires a clear understanding
of the relationships between angles, radii, sectors, and chords. In this
specific case, starting with the given sector area and angle allowed us to
determine the radius, which in turn facilitated calculating the length of
segment FG. The key takeaways include mastering the sector area formula,
recognizing the importance of the central angle, and applying the chord
length formula accurately.

By following a systematic approach, you can confidently solve similar
problems involving circles, sectors, and chords, enhancing your mathematical
problem-solving skills and geometric understanding.

---

Meta Description: Learn how to solve for the length of FG in a circle with
given sector area and angle. Step-by-step guide to applying circle geometry
formulas for accurate results.

Frequently Asked Questions

In circle F, given that M/GFH = 140 and the area of
the shaded sector is 14, how can we find the length
of segment FG?

First, identify the radius and the central angle from the given information,
then use sector area formulas to find the radius or length FG. Since the
sector area is 14 and the angle is 140°, the radius can be found by
rearranging the sector area formula: area = (θ/360) × π r².



What is the formula for the area of a sector in a
circle, and how does it relate to finding segment
lengths like FG?

The area of a sector is given by (θ/360) × π r², where θ is the central angle
in degrees. Knowing the sector area and angle allows you to find the radius,
which can then be used to determine lengths like FG if they are related to
the radius or chord lengths.

Given that the central angle M/GFH is 140°, and the
shaded sector area is 14, how do you calculate the
radius of circle F?

Use the sector area formula: 14 = (140/360) × π r². Simplify to r² = (14 ×
360) / (140 × π), then take the square root to find r.

Once the radius of the circle is known, how can we
find the length of FG in the circle?

If FG is a chord related to the central angle, use the chord length formula:
FG = 2 r sin(θ/2). With r known and θ = 140°, substitute to find FG.

What is the significance of the ratio M/GFH = 140 in
determining the length of FG?

The ratio indicates the measure of a certain angle or segment related to the
sector or chord. If M/GFH corresponds to the central angle (140°), it helps
determine the chord length by applying the appropriate trigonometric
formulas.

How does the area of the shaded sector relate to the
length of the chord FG in circle F?

The sector area helps determine the radius, and knowing the radius and the
central angle allows calculation of the chord length FG using the formula: FG
= 2 r sin(θ/2).

Can you outline the steps to find FG given the sector
area and the central angle in circle F?

Yes. First, find the radius using the sector area formula. Next, convert the
central angle to radians if needed. Then, apply the chord length formula: FG
= 2 r sin(θ/2) to find the length of FG.

Additional Resources
Circle Geometry Analysis: Determining the Length of FG in Circle F

---

Introduction



Geometry problems involving circles often combine multiple concepts such as
arcs, sectors, chords, and angles, providing a rich ground for analytical
thinking and problem-solving. Today, we delve into a specific and intriguing
problem involving circle F, where the ratio of certain segments and the area
of a sector are given, and the goal is to find the length of a particular
chord, FG. This problem not only tests understanding of fundamental circle
properties but also demonstrates how to synthesize different geometric
principles into a cohesive solution.

---

Understanding the Problem Setup

Let's restate the problem in detail:

> In Circle F, the ratio M/GFH = 140 (which is somewhat ambiguous in the
statement, but we'll interpret it carefully). The area of the shaded sector
is 14, and the task is to find the length of FG.

Note: The statement appears to contain some notation or transcription
ambiguity. For clarity, we will interpret the problem as follows:

- Circle F is our primary circle.
- There is a sector of the circle, shaded, with an area of 14.
- The ratio M/GFH = 140 is likely referring to a ratio involving segments or
angles related to points M, G, F, and H on the circle, or perhaps a ratio
involving segments GM and FH. Given the context, and typical geometric
problems, it might refer to the ratio of the lengths of segments or the
measure of an angle.

For the purpose of a comprehensive analysis, let’s assume the following
plausible interpretation:

- The ratio M/GFH = 140 indicates that segment MG is 140 times the length of
segment FH, or perhaps the ratio of some relevant segments or angles is 140.
- The shaded sector has an area of 14 units (square units).

The key challenge is to interpret these clues correctly to find the length of
FG, which is presumably a chord or a segment connecting points on the circle.

---

Detailed Dissection of the Problem Components

1. The Sector with Area 14

The area of a sector of a circle is given by the formula:

\[
\text{Sector Area} = \frac{\theta}{360^\circ} \times \pi r^2
\]

where:

- \(\theta\) is the central angle in degrees,
- \(r\) is the radius of the circle.

Given the sector’s area is 14, we have:



\[
\frac{\theta}{360^\circ} \times \pi r^2 = 14
\]

which simplifies to:

\[
\theta \times \pi r^2 = 14 \times 360^\circ
\]

or

\[
\theta \times \pi r^2 = 5040
\]

This relation links \(\theta\) and \(r\). To proceed, we need either
\(\theta\) or \(r\). Typically, in such problems, the sector is associated
with a particular central angle, so assuming \(\theta\) is known or can be
deduced.

---

2. The Ratio M/GFH = 140

Assuming this ratio refers to segments or angles, let's explore possible
interpretations:

- If it is a segment ratio: Suppose MG and FH are segments or chords related
to points on the circle. The ratio MG / FH = 140 implies that MG is 140 times
longer than FH.

- If it is an angle ratio: Perhaps the measure of angle M over angle GFH is
140, but this is less likely because angle measures are generally less than
180°, unless expressed differently.

Given the magnitude, it seems more plausible that the ratio pertains to
segments rather than angles.

---

Step-by-Step Approach to Find FG

Given the ambiguity, the most logical approach is to assume:

- The circle has radius \(r\),
- The sector's area is 14,
- The segment FG is a chord whose length we are to find.

This approach aligns with standard circle problems involving sector areas and
chord lengths.

---

Step 1: Determine the Radius \(r\)

From the sector area formula:

\[



\frac{\theta}{360^\circ} \times \pi r^2 = 14
\]

Assuming the sector's angle \(\theta\) is known or can be deduced, say
\(\theta\), then:

\[
r^2 = \frac{14 \times 360^\circ}{\pi \times \theta}
\]

If the problem states that the sector corresponds to a specific angle, such
as \(\theta = 90^\circ\), then:

\[
r^2 = \frac{14 \times 360^\circ}{\pi \times 90^\circ} = \frac{14 \times
4}{\pi} = \frac{56}{\pi}
\]

which yields:

\[
r = \sqrt{\frac{56}{\pi}} \approx \sqrt{\frac{56}{3.1416}} \approx
\sqrt{17.83} \approx 4.22
\]

Alternatively, if \(\theta\) is not provided, the problem may be designed
such that the ratio of the sector angle to the radius is the key.

---

Step 2: Use the Segment Ratio to Find the Chord Length FG

Suppose FG is a chord subtending an angle \(\alpha\) at the center of circle
F. The length of a chord is given by:

\[
FG = 2r \sin \left(\frac{\alpha}{2}\right)
\]

To determine \(\alpha\), we need additional information, such as the position
of points G and F, or the measure of the angles involved.

---

3. Connecting the Sector and the Chord

If the shaded sector corresponds to the arc GF, then:

\[
\text{Arc } GF = \theta
\]

and the length of FG (chord subtending arc \( \theta \)) is:

\[
FG = 2 r \sin \left(\frac{\theta}{2}\right)
\]

Thus, once \(\theta\) and \(r\) are known, FG can be computed directly.



---

4. Hypothetical Numerical Example

Let’s assume:

- The sector's angle \(\theta = 60^\circ\),
- Sector area = 14 (per given).

Calculate \(r\):

\[
\frac{60}{360} \times \pi r^2 = 14 \Rightarrow \frac{1}{6} \pi r^2 = 14
\]

\[
\pi r^2 = 84 \Rightarrow r^2 = \frac{84}{\pi} \approx \frac{84}{3.1416}
\approx 26.75
\]

\[
r \approx \sqrt{26.75} \approx 5.17
\]

Now, the chord length:

\[
FG = 2 \times 5.17 \times \sin(30^\circ) = 2 \times 5.17 \times 0.5 = 5.17
\]

Thus, FG ≈ 5.17 units.

---

Conclusion: Final Expression & Key Takeaways

- The length of FG depends on the radius \(r\) and the central angle
\(\theta\) subtending the chord.
- The sector area provides a relation between \(r\) and \(\theta\):

\[
\text{Sector Area} = \frac{\theta}{360^\circ} \times \pi r^2
\]

- Chords are calculable via:

\[
FG = 2 r \sin \left(\frac{\theta}{2}\right)
\]

- The ratio provided (M/GFH = 140) likely influences the configuration or the
specific points G and H on the circle, but without additional diagrammatic
context, the best we can do is demonstrate the method.

---

Final Remarks

This problem exemplifies the interconnectedness of circle properties—sector



areas, chord lengths, and ratios—and highlights the importance of
understanding the relationships between angles and segments. To solve similar
problems:

- Always interpret given ratios carefully.
- Use the sector area formula to find the radius.
- Relate the radius and angles to find the desired segment length.
- Be attentive to the context and assumptions, especially if the problem
statement appears ambiguous.

In summary, by leveraging circle geometry fundamentals, especially the
formulas for sector area and chord length, we can systematically approach and
solve for the length FG once the key parameters are identified or assumed.

---

Note: For precise results, the exact values of the angles or additional
diagrammatic details would be necessary. The above approach demonstrates the
general methodology and provides a framework applicable to similar problems
in circle geometry.
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