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Understanding geometric figures and their properties is fundamental in
mathematics, especially in topics related to circles and their segments. The
figure in question involves four identical quadrants, which are essentially
quarter circles, and a shaded part that is formed within these quadrants.
This article aims to guide you through the process of calculating the
perimeter of the shaded part and understanding related geometrical concepts,
with a focus on clarity and step-by-step reasoning. We will also explore how
to handle the calculations using the approximation of π as 22/7, a common
practice in many mathematical problems.

Overview of the Geometric Figure: Four
Identical Quadrants

What Are Quadrants?
- Quadrants are quarter circles, each representing a 90-degree sector of a
circle.
- When four identical quadrants are combined, they can form various shapes,
such as a square with rounded corners or a larger circle with segments
removed.

Understanding the Arrangement
- The four quadrants are placed together in a way that their straight edges
meet, forming a square or rectangular boundary.
- The shaded part is typically a segment or a combination of segments within
these quadrants, which requires precise geometric analysis to find its
perimeter.

Calculating the Perimeter of the Shaded Part

Step 1: Identify the Radius of Each Quadrant
- Since the quadrants are identical, they share the same radius, denoted as
'r'.
- The problem often provides the length of the sides or the radius directly;
if not, it can sometimes be deduced from the figure.



Step 2: Understand the Shaded Part’s Boundaries
- The shaded part might be a sector, a segment, or a composite shape formed
within the quadrants.
- Typically, the perimeter includes:
- Arc lengths of the sectors.
- Straight line segments that form the boundary.

Step 3: Calculating Arc Lengths
- Arc length of a sector is given by:
\[
\text{Arc length} = \frac{\theta}{360^\circ} \times 2\pi r
\]
where θ is the angle of the sector.

- Since the quadrants are 90°, the arc length of a quarter circle is:
\[
\frac{90^\circ}{360^\circ} \times 2\pi r = \frac{1}{4} \times 2\pi r =
\frac{\pi r}{2}
\]

- Using the approximation \(\pi = \frac{22}{7}\), the arc length becomes:
\[
\frac{22}{7} \times \frac{r}{2} = \frac{11r}{7}
\]

Step 4: Summing Up the Perimeter Components
- Depending on the shape of the shaded region, the perimeter might be
composed of:
- One or more arc lengths.
- Straight line segments, typically the sides of the square or the connecting
chords.

- For example, if the shaded part is a segment bounded by two radii and an
arc:
- Perimeter = sum of these straight segments + arc length(s).

Applying the Calculation with Example Values
Suppose the radius of each quadrant is given as 'r = 7 cm'.

Calculating the Arc Length
- Arc length of a quarter circle:
\[
\frac{11r}{7} = \frac{11 \times 7}{7} = 11 \text{ cm}
\]
- This is the length of each arc in the quadrants.



Determining the Total Perimeter of the Shaded Part
- If the shaded part is a specific segment, for example, a quarter segment:
- The perimeter might include:
- Two radii (each of length 'r') if they form the boundary.
- Plus the arc length (11 cm).

- Total perimeter:
\[
2r + \text{arc length} = 2 \times 7 + 11 = 14 + 11 = 25 \text{ cm}
\]

Additional Tips for Solving Similar Problems

Use of Approximate Values of π
- In many practical problems, π is approximated as 22/7 for ease of
calculation.
- Always specify this approximation in your calculations for clarity and
consistency.

Understanding the Geometry
- Carefully analyze the figure to identify the boundaries of the shaded
region.
- Break complex shapes into simpler parts—arcs, straight lines, sectors—to
compute their lengths separately.

Common Mistakes to Avoid
- Forgetting to convert angles into radians when necessary.
- Confusing the lengths of radii with arc lengths.
- Overlooking the contribution of all boundary components.

Conclusion
Calculating the perimeter of a shaded part within four identical quadrants
involves understanding the fundamental properties of circles, sectors, and
segments. By identifying the radius, using the approximation of π as 22/7,
and carefully summing the lengths of arcs and straight segments, you can
accurately determine the perimeter. Remember to analyze each problem
carefully, break it into simpler parts, and apply the correct formulas.
Mastering these techniques enhances your geometric problem-solving skills and
prepares you for more complex shapes and figures in mathematics.

Summary

Quadrants are quarter circles with a common radius 'r'.

Arc length of each quadrant: \(\frac{11r}{7}\) using π ≈ 22/7.



The perimeter depends on the boundaries of the shaded region—arcs,
radii, or chords.

Always verify the shape's boundaries before summing lengths.

Use approximation consistently for accurate results.

By following these guidelines and understanding the properties of circles and
their segments, you can confidently solve problems related to perimeters of
shaded regions within quadrants or similar geometric figures.

Frequently Asked Questions

What is the significance of using 22/7 as the value
of π in calculating the perimeter of the shaded part?

Using 22/7 as an approximation for π simplifies calculations, especially when
dealing with circles in geometry problems. It provides a close estimate for π
(which is approximately 3.1416) and makes calculations more manageable.

How do you identify the shaded part in the figure
with four identical quadrants?

The shaded part typically refers to a specific segment or portion within the
figure, such as a sector, an overlapping region, or a particular quarter.
Carefully observe the diagram to determine which part is shaded and its
relation to the quadrants.

What is the general approach to finding the perimeter
of a shaded region that includes parts of circles?

The general approach involves calculating the lengths of the straight
segments and the curved parts (like arcs) separately, then summing them up.
For curved parts, use the formula for arc length (arc length = radius × angle
in radians), substituting the given value of π as needed.

If each quadrant is a quarter of a circle with radius
r, how do you find the perimeter of the shaded part?

To find the perimeter, add the lengths of the straight sides (if any) and the
arc lengths of the relevant sectors. For each arc, use the formula: arc
length = (π/2) × r (since each quadrant's arc is a quarter of a circle). Sum
these lengths accordingly.

Why is it important to take the value of π as 22/7 in
these calculations?

Taking π as 22/7 ensures consistency and simplicity in the calculations,
especially in exams or quick estimations. It helps avoid complex decimal
approximations and makes the arithmetic straightforward.



How would the perimeter change if the radius of the
quadrants increases?

If the radius increases, the arc lengths (which depend on radius) increase
proportionally. Consequently, the total perimeter of the shaded part, which
includes these arcs, will also increase.

What additional information is needed to fully solve
the problem of finding the perimeter of the shaded
part?

You need the specific dimensions of the figure, such as the radius of the
quadrants, the arrangement of the shaded area, and whether any straight
segments are included in the perimeter calculation. Without these details,
only a general approach can be outlined.

Additional Resources
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Introduction

In the realm of geometry, understanding the properties and measurements of
shapes is fundamental, especially when dealing with composite figures. Today,
we explore a fascinating problem involving four identical quadrants—a common
shape in mathematics that offers insightful challenges in calculating
perimeters and areas. The figure in question presents four congruent
quadrants arranged in a specific manner, with a shaded region that prompts us
to determine its perimeter. Additionally, we will delve into further related
calculations, providing clarity on the concepts and methods involved. This
article aims to unravel these geometric puzzles with comprehensive
explanations, ensuring both technical accuracy and reader-friendly clarity.

---

Understanding the Figure: Four Identical Quadrants

Before jumping into calculations, it is essential to visualize and understand
the figure described:

- The figure comprises four identical quadrants—each a quarter of a circle.
- These quadrants are arranged such that they form a larger shape, often
resembling a square with curved edges or a combined figure with symmetrical
properties.
- A shaded part within this configuration is highlighted, and our task is to
find its perimeter.
- The problem specifies the use of the approximation 22/7 for π (pi), a
common fractional approximation used in many mathematical contexts.

What is a Quadrant?

A quadrant is a quarter of a circle, created by dividing a full circle into
four equal parts. If the radius of the circle is r, then:



- The length of the arc of each quadrant is (1/4) of the circumference.
- The perimeter of a quadrant includes both the arc length and the two radii
connecting to the center.

---

Key Concepts and Formulas

To effectively approach the problem, let's review some fundamental formulas:

1. Circumference of a Circle

\[ C = 2 \pi r \]

2. Arc Length of a Quadrant

Since a quadrant is a quarter of a circle:

\[ \text{Arc length} = \frac{1}{4} \times 2 \pi r = \frac{\pi r}{2} \]

3. Perimeter of a Quadrant

The perimeter of a quadrant (the curved edge plus the two radii) is:

\[ P_{quadrant} = \text{Arc length} + 2r = \frac{\pi r}{2} + 2r \]

4. Approximation of π

Given the problem's instruction:

\[ \pi \approx \frac{22}{7} \]

This approximation simplifies calculations while maintaining reasonable
accuracy.

---

Step-by-Step Solution to Part (a): Finding the Perimeter of the Shaded Part

Step 1: Understanding the Shaded Area

In typical configurations involving four quadrants, the shaded part is often
the central square or the area enclosed by the arcs. For the purpose of this
problem, assume the shaded part is the curved boundary formed by the arcs of
the four quadrants, excluding the straight radii.

Step 2: Determining the Relevant Lengths

- The radius (r) of each quadrant is a crucial measurement.
- The problem does not specify the radius explicitly; usually, in such
problems, the radius may be given or can be deduced.

Suppose, for this problem, the radius r is given or can be inferred from the
figure. If not explicitly provided, we proceed with r as a variable.

Step 3: Calculating the Arc Length of the Shaded Part

The perimeter of the shaded part is essentially the sum of the arcs forming
the boundary.



- Since the figure consists of four quadrants, their arcs may form a larger
curved boundary.
- The total arc length for the shaded boundary is:

\[ \text{Total arc length} = 4 \times \left( \frac{\pi r}{2} \right) = 2 \pi
r \]

But, because the quadrants are arranged in a specific manner, parts of these
arcs might overlap or combine.

Step 4: Adjusting for Overlaps and Straight Edges

In many such figures, the perimeter of the shaded part is made up of:

- The outer curved boundary (which may be the sum of certain arcs).
- The straight segments (if any), such as the sides of the square formed
inside.

Assuming the shaded part is the curved boundary around the central square
formed by the four quadrants:

- The perimeter could be the arc length of the outer boundary minus any
overlaps.

Step 5: Applying the Approximate Value of π

Using the approximation:

\[ \pi \approx \frac{22}{7} \]

The arc length for each quadrant:

\[ \text{Arc length} = \frac{\pi r}{2} = \frac{22}{7} \times \frac{r}{2} =
\frac{22 r}{14} = \frac{11 r}{7} \]

Total arc length for four quadrants:

\[ 4 \times \frac{11 r}{7} = \frac{44 r}{7} \]

Step 6: Final Expression for Perimeter

If the entire boundary of the shaded part is the sum of these arcs:

\[ \boxed{
\text{Perimeter} = \frac{44 r}{7}
} \]

This formula gives the perimeter in terms of the radius r. To find a
numerical value, the radius must be known.

---

Extending to Part (b): Additional Calculations

While the original question snippet cuts off after part (b), typical
extensions might include:

- Calculating the area of the shaded part.
- Finding the perimeter for a specific radius.



- Determining the length of the straight sides involved.

Assuming the problem requires the area of the shaded part, here's how that
would be approached.

Calculating the Area of the Shaded Part

The area depends on the configuration:

- If the shaded part is the region enclosed by the arcs, then the area can be
computed as the sum or difference of sector areas.

Step 1: Area of a Sector (Quadrant)

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

For a quarter circle:

\[ \text{Sector area} = \frac{1}{4} \times \pi r^2 \]

Using the approximation:

\[ \text{Sector area} = \frac{1}{4} \times \frac{22}{7} \times r^2 = \frac{22
r^2}{28} = \frac{11 r^2}{14} \]

Step 2: Total Area for Four Quadrants

\[ 4 \times \frac{11 r^2}{14} = \frac{44 r^2}{14} = \frac{22 r^2}{7} \]

This total area can sometimes be combined or subtracted depending on the
shaded region's shape.

---

Practical Example: Numerical Calculation

Suppose the radius r = 7 units.

Calculating the Perimeter

Using the earlier formula:

\[ \text{Perimeter} = \frac{44 r}{7} \]

Substitute r = 7:

\[ \text{Perimeter} = \frac{44 \times 7}{7} = 44 \text{ units} \]

Calculating the Area

Using the sector area:

\[ \text{Sector area} = \frac{11 r^2}{14} \]

Substitute r = 7:

\[ \frac{11 \times 7^2}{14} = \frac{11 \times 49}{14} = \frac{539}{14}
\approx 38.5 \text{ square units} \]



Total area for four quadrants:

\[ 4 \times 38.5 = 154 \text{ square units} \]

---

Conclusion

The problem involving four identical quadrants and the shaded region offers a
rich exploration of fundamental geometric principles. By understanding the
properties of circles, sectors, and the arrangement of quadrants, one can
systematically derive formulas for perimeter and area with the given
approximation of π.

In summary:

- The perimeter of the shaded part can be expressed as \( \frac{44 r}{7} \)
units, assuming the boundary is composed of the arcs of the quadrants.
- The area of the combined quadrants, if needed, can be calculated by summing
the sector areas, leading to a formula like \( \frac{22 r^2}{7} \).

This approach emphasizes the importance of visualizing the figure, recalling
key formulas, and carefully applying approximations for practical
calculations. Whether for academic purposes or real-world applications,
mastering these concepts enhances both understanding and problem-solving
skills in geometry.
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