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Understanding the properties of quadrilaterals is fundamental in geometry, especially when analyzing
specific shapes based on their vertices. In this article, we will thoroughly examine the quadrilateral
ABCD with vertices at A(-2, 2), B(2, 5), C(2, 0), and D(-2, -3). Our goal is to determine whether this
quadrilateral qualifies as a special type, such as a square, rectangle, rhombus, parallelogram,
trapezoid, or kite. The process involves calculating side lengths, slopes, diagonals, and other

properties to analyze the shape comprehensively.

Understanding the Coordinates and Basic Concepts

Before diving into calculations, it is crucial to understand the significance of the vertices provided and

the basic concepts involved in analyzing quadrilaterals.

Vertices of the Quadrilateral

- A(-2, 2): Point located 2 units left and 2 units up on the coordinate plane.
- B(2, 5): Point located 2 units right and 5 units up.

- C(2, 0): Point located 2 units right and 0 units vertically.



- D(-2, -3): Point located 2 units left and 3 units down.

These points form a quadrilateral on the Cartesian plane. To analyze its properties, we need to
compute distances between these points (to determine side lengths), slopes (to identify parallelism),

and diagonals.

Calculating Side Lengths of Quadrilateral ABCD

The first step in understanding the nature of quadrilateral ABCD is to compute the lengths of its sides.

The distance formula between two points \((x_1, y_1)\) and \((x_2, y_2)\) is:

\[
d=\sqgrt{(x_ 2 -x_1)"2 + (y_2 -y 1)"2}
\

Applying this to each side:

Side AB

\[
AB = \sqrt{(2 - (-2))"2 + (5 - 2)°2} = \sqrt{(4)"2 + (3)*2} = \sqrt{16 + 9} = \sqrt{25} = 5
\]

Side BC

\[
BC = \sqrt{(2 - 2)"2 + (0 - 5)*2} = \sqrt{0 + (-5)2} = \sqrt{25} = 5



\

Side CD

\[
CD = \sqrt{(-2 - 2)"2 + (-3 - 0)*2} = \sqrt{(-4)"2 + (-3)*2} = \sqrt{16 + 9} = \sqrt{25} = 5
\]

Side DA

\[
DA = \sqrt{(-2 - (-2))"2 + (2 - (-3))"2} = \sqrt{0 + (5)*2} = \sqrt{25} = 5
\]

Observation: All sides are equal, each measuring 5 units. This indicates that ABCD is equilateral

regarding side lengths.

Analysis of Side Lengths: Implications

Since all four sides are equal, the quadrilateral has some properties associated with regular polygons,

specifically:

- It could be a rhombus, which is characterized by four equal sides.
- To confirm whether it is a rhombus, additional properties such as diagonals and angles need to be

examined.



Calculating Diagonals of Quadrilateral ABCD

Diagonals are key in identifying special quadrilaterals like rectangles, squares, and rhombuses. Let's

compute the lengths of diagonals AC and BD using the distance formula.

Diagonal AC

\[
AC =\sqrt{(2 - (-2))2 + (0 - 2)*2} = \sqrt{(4)*2 + (-2)"2} = \sqrt{16 + 4} = \sqrt{20} \approx 4.47
\]

Diagonal BD

\[
BD =\sqrt{(2 - (-2))"2 + (5 - (-3))*2} = \sqrt{(4)"2 + (8)*2} = \sqrt{16 + 64} = \sqrt{80} \approx 8.94
\]

Observation: The diagonals are not equal, with AC approximately 4.47 units and BD approximately

8.94 units.

Analyzing the Properties of Diagonals and Angles

- Are the diagonals bisecting each other?

To check, we find the midpoints of diagonals AC and BD.



Midpoint of AC

\[
\left( \frac{-2 + 22}, \frac{2 + 02} \right) = (0, 1)
\]

Midpoint of BD

\[
\left( \frac{2 + (-2)}{2}, frac{5 + (-3)K2} \right) = (0, 1)
\]

Result: Both diagonals share the same midpoint at (0, 1), meaning they bisect each other.

- Are the diagonals perpendicular?

To check, compute their slopes:

Slope of AC

\[
m_{AC} = \frac{0 - 22 - (-2)} = \frac{-2}{4} = -\frac{1}{2}
\]

Slope of BD

\[
m_{BD} = \frac{5 - (-3)42 - (-2)} = \frac{8}{4} = 2
\]

- Since \(m_{AC} \times m_{BD} = -\frac{1}{2} \times 2 = -1\), the diagonals are perpendicular.



Conclusion: The diagonals bisect each other and are perpendicular, which are key properties of a

rhombus. However, the unequal diagonals suggest that the shape is a rhombus but not a square.

Determining the Type of Quadrilateral

Based on the calculations, let's summarize the findings:
- All sides are equal (length 5 units).

- Diagonals bisect each other.

- Diagonals are perpendicular.

- Diagonals are unequal in length.

Implication: These characteristics confirm that ABCD is a rhombus.

Additional Properties of the Rhombus ABCD

To further validate the classification, consider the following:

Angles of the Rhombus

- Since the diagonals are perpendicular, angles at the vertices can be deduced using the slopes and

the geometry.



Check for right angles at vertices

- The slopes of sides AB and BC:

\[

m_{AB} = \frac{5 - 2}{2 - (-2)} = \frac{3}{4}

\

\[

m_{BC} = \frac{0 - 52 - 2} = \text{undefined}
\

- The side BC is vertical; side AB has a slope of 3/4, so they are not perpendicular.
- Similarly, check other adjacent sides for perpendicularity.

Overall, the shape does not have right angles, which confirms that it is a rhombus but not a rectangle

or square.

Is Quadrilateral ABCD a Special Quadrilateral?

Based on the analysis, the key properties are:

- All sides are equal: yes.
- Diagonals bisect and are perpendicular: yes.
- Diagonals are unequal: yes.

- Angles are not right angles: no.

Therefore, ABCD is a rhombus, which is a special quadrilateral characterized by four equal sides and



perpendicular diagonals.

Summary of the Properties of Quadrilateral ABCD

| Property | Observation |

I |
| Side lengths | All sides are 5 units |

| Diagonals | Bisect each other, perpendicular, but unequal |
| Diagonals length | AC I:l 447, BD [l 8.94 |
| Shape classification | Rhombus |

| Angles | Not right angles, but all sides equal |

Final Conclusion

The investigation into the vertices of quadrilateral ABCD reveals that it is a rhombus. It exhibits all the
defining properties of a rhombus: four equal sides, diagonals that bisect each other, and perpendicular
diagonals. However, it does not qualify as a square because the diagonals are unequal, and the

angles are not right angles.

This classification is significant in geometry because rhombuses are one of the special quadrilaterals

with unique properties



Frequently Asked Questions

What are the coordinates of the vertices of quadrilateral ABCD?

The vertices are A(-2, 2), B(2, 5), C(2, 0), and D(-2, -3).

How can | determine if quadrilateral ABCD is a special type such as a
square, rectangle, or parallelogram?

You can analyze the lengths of sides and the slopes of diagonals to identify if ABCD is a specific type

of quadrilateral.

Are opposite sides of quadrilateral ABCD parallel?

Yes, by calculating the slopes, we can check if opposite sides are parallel to determine if ABCD is a

parallelogram or special quadrilateral.

What is the length of side AB in quadrilateral ABCD?

Using the distance formula, AB = L[ - (:2)7 + (5 - 271 = U2 + 32 = (16 + 9) = 25 = 5.

Does quadrilateral ABCD have right angles, indicating it could be a
rectangle?

Calculating the slopes of adjacent sides can help determine if any angles are 90 degrees; if so, ABCD

may be a rectangle.

Are the diagonals of ABCD equal in length?

Calculating the diagonals AC and BD will show if they are equal, which is a property of rectangles and

squares.



Is quadrilateral ABCD a rhombus based on side lengths?

If all four sides are equal in length, ABCD would be a rhombus; otherwise, it is not.

What is the shape of quadrilateral ABCD—square, rectangle, rhombus,
or irregular?

By analyzing side lengths, angles, and diagonals, you can classify ABCD as a specific type or irregular

quadrilateral.

Based on the given vertices, does quadrilateral ABCD qualify as a
special quadrilateral?

Calculations of side lengths, slopes, and diagonals indicate whether ABCD is a special quadrilateral

such as a parallelogram, rectangle, rhombus, or square.

Additional Resources

Quadrilateral Analysis

Introduction: Exploring the Nature of Quadrilateral ABCD

In the realm of geometric figures, quadrilaterals hold a significant place due to their diverse properties
and applications. The question at hand is whether the quadrilateral ABCD, with vertices at A(-2, 2),
B(2, 5), C(2, 0), and D(-2, -3), qualifies as a special quadrilateral. To answer this, we need to delve
deeply into the characteristics of ABCD by analyzing its side lengths, angles, diagonals, and overall

shape. This comprehensive review will consider different types of special



quadrilaterals—parallelograms, rectangles, squares, rhombuses, trapezoids, and kites—and evaluate

whether ABCD fits into any of these categories.

Understanding the Coordinates and Basic Properties

Before classifying ABCD, it’s essential to understand the basic properties derived from the given

vertices.
Coordinates of the vertices:

-A(2, 2)
- B(2, 5)
- C(2, 0)
- D(-2, -3)

Visual Representation:
Plotting these points (mentally or graphically) reveals a quadrilateral extending from the upper left to

the lower right, with vertices aligned roughly in a trapezoidal or parallelogram shape.

Initial Observations:
- The points are symmetric with respect to the x-axis and y-axis to some extent.
- The side AB seems to be quite steep, while C and D are aligned vertically.

- The shape appears irregular but warrants a detailed distance and angle analysis to confirm.



Step 1: Calculating Side Lengths

The first step in classifying ABCD involves computing the lengths of its sides using the distance

formula:

\[

d=\sgrt{(x_2 - x_1)*2 + (y_2 -y _1)"2}
\]

Side AB:

\[
AB = \sqrt{(2 - (-2))*2 + (5 - 2)A2} = \sqri{(4)"2 + (3)*2} = \sqri{16 + 9} = \sqrt{25} = 5
\]

Side BC:
\[

BC = \sqrt{(2 - 2)*2 + (0 - 5)*2} = \sqrt{0 + 25} = 5

\]

Side CD:

\[

CD = \sqrt{(-2 - 2)*2 + (-3 - 0)*2} = \sqrt{(-4)"2 + (-3)*2} = \sqrt{16 + 9} = \sqrt{25} = 5
\]

Side DA:

\[
DA = \sqrt{(-2 - (-2))*2 + (-3 - 2)*2} = \sqrt{0 + (-5)"2} = 5



\]
Observation:

All four sides are equal in length (each measures 5 units). This is a strong indicator that ABCD could

be a rhombus, a square, or some other equilateral quadrilateral.

Step 2: Calculating Diagonals

Next, analyze the diagonals to further classify the shape.

Diagonal AC:

\[

AC =\sqrt{(2 - (-2))*2 + (0 - 2)*2} = \sqrt{(4)"2 + (-2)"2} = \sqrt{16 + 4} = \sqrt{20} \approx 4.472

\]

Diagonal BD:

\[

BD =\sqrt{(2 - (-2))"2 + (5 - (-3))"2} = \sqrt{(4)"2 + (8)*2} = \sqrt{16 + 64} = \sqrt{80} \approx 8.944
\]

Observation:

The diagonals are not equal (\(\approx 4.472\) and \(\approx 8.944\)), which suggests that ABCD is not

a square or rectangle (which require equal diagonals).



Step 3: Analyzing Angles and Shape

To further understand whether ABCD is a special quadrilateral, examining the angles between sides is

crucial.

Calculating slopes:

- Slope of AB:

\[

m_{AB} = \frac{5 - 22 - (-2)} = \frac{3}{4} = 0.75
\]

- Slope of BC:

\[

m_{BC} = \frac{0 - 542 - 2} = \frac{-5}{0} \Rightarrow \text{undefined}
\]

- Slope of CD:

\[

m_{CD} = \frac{-3 - 0-2 - 2} = \frac{-3}{-4} = 0.75
\]

- Slope of DA:

\[



m_{DA} = \frac{-3 - 2}{-2 - (-2)} = \frac{-5}{0} \Rightarrow \text{undefined}
\

Interpretation:

- Sides AB and CD have the same slope (0.75), indicating they are parallel.

- Sides BC and DA are both vertical (undefined slope), indicating they are also parallel.
Conclusion:

- Opposite sides AB and CD are parallel.
- Opposite sides BC and DA are parallel.

This confirms that ABCD is a parallelogram.

Step 4: Determining if ABCD is a Rhombus, Rectangle, or

Square

Given that ABCD has four equal sides and opposite sides are parallel, it is at least a rhombus. Next,

to classify further:
Check angles:

- If all angles are right angles, ABCD would be a square.

- If only opposite angles are equal, then it's a rhombus or parallelogram.

Using the slopes of adjacent sides, find the angle between sides AB and BC:



\[

\text{Product of slopes} = m_{AB} \times m_{BC} = 0.75 \times \text{undefined} \Rightarrow
\text{Vertical and slope 0.75}

\

- Since one side is vertical and the other has slope 0.75, the angle between them is:

\[

\theta = \arctan |m_{AB} - m_{BC}| / (1 + m_{AB} \times m_{BC})

\

But because \(m_{BC}\) is undefined, we consider the slopes directly:

- Slope of AB: 0.75

- Slope of BC: undefined (vertical)

The angle between a line with slope \(m\) and a vertical line is:

\[

\theta = \arctan \left( \frac{1}{|m|} \right) = \arctan \left( \frac{1}{0.75} \right) \approx \arctan(1.333)

\approx 53.13"\circ

\

Similarly, the angle between BC and CD:

- Both are vertical or with identical slopes (parallel), so the interior angles at vertices B and D are

supplementary or right angles.

Final assessment:

- The sides are equal.



- Opposite sides are parallel.
- The angles are not 90°, but approximately 53°, implying the shape is a rhombus with oblique angles

rather than a square or rectangle.

Conclusion: Is ABCD a Special Quadrilateral?

Based on the comprehensive analysis:

- Equal Side Lengths: All four sides are 5 units, indicating it is at least a rhombus.
- Parallel Opposite Sides: AB // CD and BC // DA, confirming it is a parallelogram.
- Angles: Approximately 53°, not right angles, ruling out rectangles and squares.

- Diagonals: Unequal, which further supports that it’s a rhombus but not a square.
Final verdict:
Quadrilateral ABCD is a rhombus, which is a special type of parallelogram characterized by four equal

sides. Its oblique angles distinguish it from rectangles and squares, but its symmetry and side lengths

make it a classic example of a rhombus.

Additional Insights: Significance of the Classification

Classifying ABCD as a rhombus isn't just an academic exercise; it underscores the importance of

understanding geometric properties in real-world applications:



- Design and Architecture: Rhombus-shaped elements often feature in tiling patterns, structural
frameworks, and decorative motifs.

- Mathematical Modeling: Recognizing the properties of specific quadrilaterals aids in spatial reasoning,
CAD design, and engineering.

- Education: Recognizing these shapes enhances spatial visualization skills and geometric intuition.

Summary

- The quadrilateral ABCD has four equal sides.
- Opposite sides are parallel, confirming it’s a parallelogram.
- The specific measurements and angles align with the properties of a rhombus.

- It is not a rectangle, square, trapezoid, or kite.

Thus, ABCD is a rhombus, a distinguished and elegant quadrilateral that exemplifies symmetry and

geometric harmony.

Final Thoughts



