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Understanding the properties and characteristics of quadrilaterals is
fundamental in geometry. One such quadrilateral, defined by specific
vertices, offers interesting insights into shape analysis, coordinate
geometry, and geometric transformations. In this article, we explore the
quadrilateral WXYZ with vertices W(-6, 7), X(-3, 6), Y(-1, 3), and Z(-7, 1).
We will analyze its shape, calculate its sides and angles, determine whether
it is a special type of quadrilateral (like a parallelogram, rectangle, or
trapezoid), and explore the significance of the phrase "180Get Wxyz" within
this context. Whether you're a student, teacher, or math enthusiast, this
comprehensive guide aims to deepen your understanding of coordinate geometry
and quadrilateral properties.

Understanding Quadrilaterals in Coordinate
Geometry

What is a Quadrilateral?
A quadrilateral is a polygon with four sides (edges) and four vertices
(corners). Quadrilaterals are classified based on their side lengths, angles,
and symmetry properties. Common types include:

Parallelogram

Rectangle

Square

Rhombus

Trapezoid (or Trapezium)

Kite

In coordinate geometry, each vertex of a quadrilateral is represented by an
ordered pair (x, y), enabling precise calculations of side lengths,
diagonals, and angles.

Coordinate Geometry Approach
Given vertices in the coordinate plane, the primary methods to analyze a
quadrilateral include:



- Calculating side lengths using the distance formula.
- Determining slopes to analyze parallelism.
- Computing diagonals and angles.
- Applying the midpoint and slope formulas to verify properties like
bisectors or parallel sides.
- Using the coordinate geometry formulas to classify the shape.

This approach facilitates precise analysis, especially when the vertices are
known explicitly, as in our case.

Vertices of Quadrilateral WXYZ

Let's restate the vertices:

- W(-6, 7)
- X(-3, 6)
- Y(-1, 3)
- Z(-7, 1)

Our goal is to analyze the shape formed by these points, find its side
lengths, diagonals, angles, and determine its classification.

Calculating Side Lengths

Using the distance formula:

\[
d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}
\]

we compute each side:

1. Side WX:
\[
d_{WX} = \sqrt{(-3 - (-6))^2 + (6 - 7)^2} = \sqrt{(3)^2 + (-1)^2} = \sqrt{9 +
1} = \sqrt{10} \approx 3.16
\]

2. Side XY:
\[
d_{XY} = \sqrt{(-1 - (-3))^2 + (3 - 6)^2} = \sqrt{(2)^2 + (-3)^2} = \sqrt{4 +
9} = \sqrt{13} \approx 3.61
\]

3. Side YZ:
\[
d_{YZ} = \sqrt{(-7 - (-1))^2 + (1 - 3)^2} = \sqrt{(-6)^2 + (-2)^2} = \sqrt{36
+ 4} = \sqrt{40} \approx 6.32
\]

4. Side ZW:
\[
d_{ZW} = \sqrt{(-6 - (-7))^2 + (7 - 1)^2} = \sqrt{(1)^2 + (6)^2} = \sqrt{1 +
36} = \sqrt{37} \approx 6.08



\]

Summary of side lengths:

| Side | Length (approximate) |
|--------|---------------------|
| WX | 3.16 |
| XY | 3.61 |
| YZ | 6.32 |
| ZW | 6.08 |

Observation: Opposite sides do not appear equal, indicating the quadrilateral
is irregular, but further analysis is needed to determine if it has any
special properties.

Calculating Diagonals

Diagonals connect non-adjacent vertices:

1. Diagonal WY:
\[
d_{WY} = \sqrt{(-1 - (-6))^2 + (3 - 7)^2} = \sqrt{(5)^2 + (-4)^2} = \sqrt{25
+ 16} = \sqrt{41} \approx 6.40
\]

2. Diagonal XZ:
\[
d_{XZ} = \sqrt{(-7 - (-3))^2 + (1 - 6)^2} = \sqrt{(-4)^2 + (-5)^2} = \sqrt{16
+ 25} = \sqrt{41} \approx 6.40
\]

Observation: The diagonals WY and XZ are equal in length (~6.40), suggesting
potential symmetry or parallelogram properties.

Analyzing Slopes and Parallelism

Determining whether sides are parallel involves calculating the slopes:

\[
m = \frac{y_2 - y_1}{x_2 - x_1}
\]

1. Slope of WX:
\[
m_{WX} = \frac{6 - 7}{-3 - (-6)} = \frac{-1}{3} = -\frac{1}{3}
\]

2. Slope of XY:
\[
m_{XY} = \frac{3 - 6}{-1 - (-3)} = \frac{-3}{2} = -\frac{3}{2}
\]

3. Slope of YZ:
\[



m_{YZ} = \frac{1 - 3}{-7 - (-1)} = \frac{-2}{-6} = \frac{1}{3}
\]

4. Slope of ZW:
\[
m_{ZW} = \frac{7 - 1}{-6 - (-7)} = \frac{6}{1} = 6
\]

Parallel sides:

- Sides WX and YZ have slopes \(-\frac{1}{3}\) and \(\frac{1}{3}\), which are
negative reciprocals, indicating they are not parallel but are perpendicular
if their slopes are negative reciprocals.

- Sides XY and ZW have slopes \(-\frac{3}{2}\) and 6, which are not equal and
not negative reciprocals.

Therefore, no sides are parallel, suggesting that WXYZ is an irregular
quadrilateral without the properties of parallelograms, rectangles, or
squares.

Calculating Angles

Angles between sides can be approximated using the dot product of vectors:

\[
\cos \theta = \frac{\vec{A} \cdot \vec{B}}{|\vec{A}| |\vec{B}|}
\]

where \(\vec{A}\) and \(\vec{B}\) are vectors representing sides sharing a
common vertex.

Let's compute angle at vertex W:

- Vectors from W:
- \( \vec{W X} = X - W = (-3 - (-6), 6 - 7) = (3, -1) \)
- \( \vec{W Z} = Z - W = (-7 - (-6), 1 - 7) = (-1, -6) \)

- Dot product:
\[
\vec{W X} \cdot \vec{W Z} = (3)(-1) + (-1)(-6) = -3 + 6 = 3
\]

- Magnitudes:
\[
|\vec{W X}| = \sqrt{3^2 + (-1)^2} = \sqrt{9 + 1} = \sqrt{10} \approx 3.16
\]
\[
|\vec{W Z}| = \sqrt{(-1)^2 + (-6)^2} = \sqrt{1 + 36} = \sqrt{37} \approx 6.08
\]

- Angle at W:
\[
\cos \theta_W = \frac{3}{3.16 \times 6.08} \approx \frac{3}{19.22} \approx
0.156
\]
\[



\theta_W \approx \arccos(0.156) \approx 81^\circ
\]

Similarly, you can compute other angles, but initial calculations suggest
that the quadrilateral does not have right angles and is irregular.

Is WXYZ a Special Quadrilateral?

Based on the calculations:

- Opposite sides are not equal.
- No sides are parallel.
- Diagonals are

Frequently Asked Questions

What are the coordinates of the vertices of
quadrilateral WXYZ?

The vertices are W(-6, 7), X(-3, 6), Y(-1, 3), and Z(-7, 1).

How do you find the area of quadrilateral WXYZ given
its vertices?

Use the shoelace formula by plugging in the coordinates of the vertices in
order to compute the area.

What is the significance of the value 180 in the
context of quadrilateral WXYZ?

It could represent the sum of interior angles for a quadrilateral, which is
360°, but 180 may relate to a specific property or calculation in this
problem context.

Are the sides of quadrilateral WXYZ parallel or
perpendicular?

To determine that, calculate the slopes of each side; the given coordinates
suggest checking for parallel or perpendicular slopes.

How can you verify if quadrilateral WXYZ is a
parallelogram?

Check if both pairs of opposite sides are parallel by comparing their slopes;
if both pairs are parallel, it's a parallelogram.

What is the length of side WX in quadrilateral WXYZ?

Calculate using the distance formula: √[(x2 - x1)^2 + (y2 - y1)^2]; for WX,



it is √[(-3 + 6)^2 + (6 - 7)^2] = √[3^2 + (-1)^2] = √10.

How do you find the diagonals of quadrilateral WXYZ?

Calculate the distance between opposite vertices, such as W and Y, and X and
Z, using the distance formula.

Is quadrilateral WXYZ convex or concave?

Determine this by checking if all interior angles are less than 180°, or by
analyzing the coordinates and diagonals for any indentations.

What is the slope of side YZ in quadrilateral WXYZ?

Slope of YZ = (1 - 3) / (-7 + 1) = (-2) / (-6) = 1/3.

How can you calculate the perimeter of quadrilateral
WXYZ?

Sum the lengths of all four sides, calculated using the distance formula for
each pair of consecutive vertices.

Additional Resources
Quadrilateral WXYZ With Vertices W(-6, 7),X(-3, 6), Y(-1,3), And Z(-7,1):
180Get Wxyz

In the realm of coordinate geometry, understanding the properties and
characteristics of quadrilaterals is fundamental. Today, we delve into a
specific quadrilateral, WXYZ, defined by the vertices W(-6, 7), X(-3, 6),
Y(-1, 3), and Z(-7, 1). Our goal is to explore its geometric nature,
determine whether it possesses special properties such as being a
parallelogram or a trapezoid, and analyze its angles and side lengths. This
comprehensive examination will help clarify whether quadrilateral WXYZ
amounts to 180 degrees—a critical aspect in classifying its type and
understanding its geometric behavior.

---

Understanding the Coordinates and Setting the
Stage

Before diving into calculations, it is essential to grasp the initial data:

- Vertices Coordinates:
- W: (-6, 7)
- X: (-3, 6)
- Y: (-1, 3)
- Z: (-7, 1)

These points are situated in the Cartesian coordinate plane, each represented
by an ordered pair (x, y). The arrangement of these points creates the



quadrilateral WXYZ, and analyzing their positions helps determine the shape's
characteristics.

---

Plotting the Points and Visualizing the
Quadrilateral

Visual representation is crucial for understanding the shape formed. Plotting
the points on a coordinate grid reveals the approximate shape:

- W is located at (-6, 7), in the upper-left region.
- X is at (-3, 6), slightly to the right and below W.
- Y is at (-1, 3), further rightward and downward.
- Z is at (-7, 1), to the left and lower than the others.

Connecting these points in order W → X → Y → Z → W forms the quadrilateral.
The relative positioning suggests the shape is irregular but may possess
specific properties worth exploring mathematically.

---

Calculating Side Lengths

To understand the shape’s nature, calculating side lengths helps identify
whether sides are equal, parallel, or possess other relationships.

Using the distance formula:

\[
d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}
\]

we compute each side:

- W–X:
\[
\sqrt{(-3 - (-6))^2 + (6 - 7)^2} = \sqrt{(3)^2 + (-1)^2} = \sqrt{9 + 1} =
\sqrt{10} \approx 3.16
\]

- X–Y:
\[
\sqrt{(-1 - (-3))^2 + (3 - 6)^2} = \sqrt{(2)^2 + (-3)^2} = \sqrt{4 + 9} =
\sqrt{13} \approx 3.61
\]

- Y–Z:
\[
\sqrt{(-7 - (-1))^2 + (1 - 3)^2} = \sqrt{(-6)^2 + (-2)^2} = \sqrt{36 + 4} =
\sqrt{40} \approx 6.32
\]

- Z–W:



\[
\sqrt{(-6 - (-7))^2 + (7 - 1)^2} = \sqrt{(1)^2 + (6)^2} = \sqrt{1 + 36} =
\sqrt{37} \approx 6.08
\]

Observation: The sides are of varying lengths, indicating that WXYZ is likely
an irregular quadrilateral.

---

Analyzing the Diagonals and Their Intersections

Understanding the diagonals W–Y and X–Z offers insight into whether the
quadrilateral is convex or concave and if it exhibits special properties such
as bisected angles or symmetry.

- Diagonal W–Y:
\[
\sqrt{(-1 - (-6))^2 + (3 - 7)^2} = \sqrt{(5)^2 + (-4)^2} = \sqrt{25 + 16} =
\sqrt{41} \approx 6.40
\]

- Diagonal X–Z:
\[
\sqrt{(-7 - (-3))^2 + (1 - 6)^2} = \sqrt{(-4)^2 + (-5)^2} = \sqrt{16 + 25} =
\sqrt{41} \approx 6.40
\]

Key Point: Both diagonals are equal in length (~6.40 units). This is a
notable property, especially since equal diagonals often suggest a certain
symmetry or special type of quadrilateral.

---

Checking for Parallel Sides and Classifying the
Quadrilateral

One of the fundamental steps in classifying quadrilaterals is to determine if
any sides are parallel.

Calculating slopes:

- W–X:
\[
m_{WX} = \frac{6 - 7}{-3 - (-6)} = \frac{-1}{3} = -\frac{1}{3}
\]

- X–Y:
\[
m_{XY} = \frac{3 - 6}{-1 - (-3)} = \frac{-3}{2} = -\frac{3}{2}
\]

- Y–Z:
\[



m_{YZ} = \frac{1 - 3}{-7 - (-1)} = \frac{-2}{-6} = \frac{1}{3}
\]

- Z–W:
\[
m_{ZW} = \frac{7 - 1}{-6 - (-7)} = \frac{6}{1} = 6
\]

Analysis:

- Slope of W–X: -1/3
- Slope of Y–Z: 1/3

Since these slopes are negative reciprocals, sides W–X and Y–Z are parallel.
This indicates the quadrilateral has at least one pair of parallel sides,
which suggests it could be a trapezoid.

Other sides:

- Slope of X–Y: -3/2
- Slope of Z–W: 6

They are not equal nor negative reciprocals, so these sides are not parallel.

---

Implications of Parallel Sides and Internal
Angles

Given that sides W–X and Y–Z are parallel, WXYZ exhibits properties akin to a
trapezoid, a quadrilateral with exactly one pair of parallel sides. To
confirm this, we examine the angles at the vertices.

Calculating angles:

Using the vector approach, the angle at a vertex can be found via the dot
product of vectors representing adjacent sides.

Example: Angle at W

- Vectors:

- W–X:
\[
\vec{WX} = ( -3 - (-6), 6 - 7 ) = (3, -1)
\]
- W–Z:
\[
\vec{WZ} = ( -7 - (-6), 1 - 7 ) = (-1, -6)
\]

- Dot product:
\[
\vec{WX} \cdot \vec{WZ} = (3)(-1) + (-1)(-6) = -3 + 6 = 3
\]



- Magnitudes:
\[
|\vec{WX}| = \sqrt{3^2 + (-1)^2} = \sqrt{9 + 1} = \sqrt{10}
\]
\[
|\vec{WZ}| = \sqrt{(-1)^2 + (-6)^2} = \sqrt{1 + 36} = \sqrt{37}
\]

- Angle at W:
\[
\cos \theta_W = \frac{3}{\sqrt{10} \times \sqrt{37}} = \frac{3}{\sqrt{370}}
\approx \frac{3}{19.24} \approx 0.156
\]
\[
\theta_W \approx \arccos(0.156) \approx 81.0^\circ
\]

Similar calculations for other vertices can be performed, but the key insight
is that the sum of interior angles in any quadrilateral is always 360
degrees.

---

Verifying the Sum of Interior Angles

By calculating all four interior angles and summing them, we can confirm the
correctness of our analysis. The previous angle at W is approximately 81
degrees.

Performing similar calculations at other vertices yields approximate angles:

- At X:
Vectors:

\[
\vec{XW} = (-6 + 3, 7 - 6) = (-3, 1)
\]
\[
\vec{XY} = (-1 + 3, 3 - 6) = (2, -3)
\]

Dot product:

Quadrilateral Wxyz With Vertices W 6 7 X 3 6 Y 1 3 And Z 7 1
180get Wxyz
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