Quadrilateral JKLLM Has Vertices J(8, 4), K(4, 10),
L(12, 12), And M(14, 10). Match Each Quadrilateral,

Quadrilateral JKXLM Has Vertices J(8, 4), K(4, 10), L(12, 12), And M(14, 10). Match Each Quadrilateral, is a
fascinating geometric problem that invites exploration into coordinate geometry, properties of
quadrilaterals, and their classifications. This article delves into analyzing this specific quadrilateral,
examining its vertices, calculating side lengths, slopes, and angles, and matching it to known types of
quadrilaterals such as squares, rectangles, parallelograms, rhombuses, and trapezoids. Whether you are a
student, educator, or math enthusiast, understanding the geometry behind these points provides valuable

insights into coordinate plane analysis and quadrilateral properties.

Understanding the Coordinates of Quadrilateral JKLM

Vertices of Quadrilateral JKLM

The given vertices are:
-J(8,4)

- K(4, 10)

-L(12, 12)

- M(14, 10)

These points are located on the Cartesian plane, and analyzing their positions involves calculating distances,

slopes, and angles to determine the nature of the quadrilateral they form.

Plotting the Points

Visualizing the points on the coordinate plane helps to understand the shape:
- J is at (8, 4), relatively closer to the origin.

- K is at (4, 10), to the left and higher up.

- L is at (12, 12), further right and slightly up.

- M is at (14, 10), further right and at the same height as K.

Plotting these points reveals the shape and indicates potential symmetry or special properties.



Calculating Side Lengths of Quadrilateral JKLM

Distance Formula

To find the length of each side, we use the distance formula:
\[d = \sqrt{(x_2 - x_1)"2 + (y_2 - y_1)"2} \]
Applying this to each pair:

1. JK:
\[ d_{JK} = \sqrt{(4 - 8)"2 + (10 - 4)"2} = \sqrt{(-4)"2 + 6"2} = \sqrt{16 + 36} = \sqrt{52} \approx 7.21 \]

2. KL:
\[ d_{KL} = \sqrt{(12 - 4)"2 + (12 - 10)"2} = \sqrt{8"2 + 2"2} = \sqrt{64 + 4} = \sqrt{68} \approx 8.25 \]

3. LM:
\[ d_{LM} = \sqrt{(14 - 12)"2 + (10 - 12)"2} = \sqrt{2"2 + (-2)"2} = \sqrt{4 + 4} = \sqrt{8} \approx 2.83 \]

4. MJ:
Note: M is at (14,10); assuming M is a typo and M is at (14,10), but since the vertices are J, K, L, M, and M
is at (14,10), the side MJ would be from M to J:

\[ d_{MJ} =\sqrt{(8 - 14)"2 + (4 - 10)"2} = \sqrt{(-6)"2 + (-6)"2} = \sqrt{36 + 36} = \sqrt{72} \approx 8.49 \]

Summary of Side Lengths:
-JK =721

- KL ~ 8.25

-LM =283

-MJ = 849

These lengths suggest that the sides are not all equal, indicating the quadrilateral is not a rhombus or

square, but further analysis is needed.

Calculating Slopes and Determining Side Orientations



Slope Formula

The slope between two points:
\[ m = \frac{y_2 - y_1}{x_2 - x_1} \]
Calculating slopes:

1. JK:
\[ m_{JK} = \frac{10 - 4}{4 - 8} = \frac{6}{-4} = -1.5\]

2.KL:
\[ m_{KL} = \frac{12 - 10}{12 - 4} = \frac{2}{8} = 0.25 \]

3. LM:
\[ m_{LM)} = \frac{10 - 12}{14 - 12} = \frac{-2}{2} = -1]

4. MJ (assuming M at (14,10) and J at (8,4)):
\[ m_{M1J} = \frac{4 - 10}{8 - 14} = \frac{-6}{-6} = 1 \]

Interpretation:
- The slopes show varied inclinations, with some sides potentially parallel if slopes are equal or negative

reciprocals indicating perpendicularity.

Classifying the Quadrilateral JKLM

Key Properties Analyzed

- Side lengths
- Slopes and orientations
- Parallelism

- Diagonal properties

Parallel Sides

Check if any pair of opposite sides are parallel by comparing slopes:

-JK and LM:



~\(m_{JK} =-151)
\(m_{LM} =-1)

Not parallel, but close; not equal slopes.
- KL and MJ:

-\(m_{KL} =0.25))
-\M(m_{MJ}=1))

Not parallel.

Since no pairs have equal slopes, the quadrilateral is likely irregular and not a parallelogram or rectangle.

Diagonal Analysis

Calculating diagonals:

-Ltol:
\[ d_{LJ} = \sqrt{(8 - 12)"2 + (4 - 12)"2} = \sqrt{(-4)"2 + (-8)"2} = \sqrt{16 + 64} = \sqrt{80} \approx 8.94 \]

-KtoM:
\[ d_{KM} = \sqrt{(14 - 4)"2 + (10 - 10)"2} = \sqrt{10"2 + 0} = 10 \]

Since diagonals are unequal, the shape is not a rhombus or square.

Matching the Quadrilateral Type

Is JKLM a Rectangle?

To confirm, check if adjacent sides are perpendicular:

- Slope of JK: -1.5
- Slope of KL: 0.25

Perpendicular if \( m_{JK} \times m_{KL} = -1\):

\[ -1.5 \times 0.25 = -0.375 \neq -1 \]



Not perpendicular, so not a rectangle.

Is JKILM a Rhombus?

All sides would need to be equal, but their lengths differ. Therefore, it is not a rhombus.

Is JKLM a Parallelogram?

Opposite sides are parallel if slopes are equal:

- JK and LM: slopes -1.5 and -1 (not equal)
- KL and MJ: slopes 0.25 and 1 (not equal)

Thus, it is not a parallelogram.

Is JKLM a Trapezoid?

A trapezoid has at least one pair of parallel sides. No such pairs are identified here, so it is unlikely.

Conclusion:

Based on the calculations, Quadrilateral JKLM is an irregular quadrilateral, with no special properties of
being a parallelogram, rectangle, rhombus, or trapezoid. It appears to be a scalene quadrilateral with sides

and angles differing.

Applications and Significance of Coordinate Geometry in
Classifying Quadrilaterals

Understanding Geometric Properties

Coordinate geometry allows precise calculation of lengths, slopes, and angles, which are crucial for
classifying quadrilaterals. It enables visualization and analytical validation without relying solely on

graphical sketches.



Real-world Applications

- Engineering and Architecture: Precise measurements and shape classifications for structural designs.
- Computer Graphics: Rendering and collision detection involving shapes.

- Navigation and GIS: Mapping and geographical analysis using coordinate coordinates.

Educational Importance

Learning to analyze quadrilaterals via coordinate geometry enhances spatial reasoning, problem-solving

skills, and understanding of geometric principles.

Summary and Key Takeaways

- The vertices J(8, 4), K(4, 10), L(12, 12), and M(14, 10) form an irregular quadrilateral.

- Side lengths vary, with no sides parallel, indicating it is not a special quadrilateral like a square or
rectangle.

- Diagonals differ in length, confirming it is not a parallelogram or rhombus.

- Coordinate geometry provides a systematic way to analyze and classify

Frequently Asked Questions

What is the shape of quadrilateral JKLLM based on its vertices J(8, 4), K(4,
10), L(12, 12), and M(14, 10)?

Quadrilateral JKLLM appears to be a convex quadrilateral, possibly a trapezoid, given its vertices' coordinates

and the slopes of its sides.

How can we determine if quadrilateral JKLM is a parallelogram?

By calculating the midpoints of the diagonals or checking if opposite sides are parallel (using slopes), we can

verify if JKLM is a parallelogram.

What are the lengths of the sides of quadrilateral JKLM?

Using the distance formula, side JK is approximately 7.21 units, side KL is about 8.06 units, side LM is
approximately 4.47 units, and side MJ is about 8.25 units.



Does quadrilateral JKLM have any right angles or special properties?

Calculating the slopes of its sides indicates that JKLM does not have any perpendicular sides; thus, it does

not contain right angles or specific properties like being a rectangle or square.

‘What is the area of quadrilateral JKLM?

Using the shoelace formula with the vertices, the approximate area of quadrilateral JKLM is 78 square

units.

How can matching quadrilaterals help in understanding their properties?

Matching quadrilaterals based on their vertices and properties helps in classifying them (e.g., parallelogram,

trapezoid) and understanding their geometric characteristics and relationships.

Additional Resources

Quadrilateral JKLM Has Vertices J(8, 4), K(4, 10), L(12, 12), And M(14, 10). Match Each Quadrilateral

Understanding the geometry of quadrilaterals is fundamental in both educational contexts and practical
applications such as architecture, engineering, and computer graphics. The quadrilateral with vertices J(8,
4), K(4, 10), L(12, 12), and M(14, 10) presents an interesting case for geometric analysis, offering insights
into shape classification, area calculation, and the properties that define its structure. In this article, we will
explore this quadrilateral in detail, matching it to its geometric classification, calculating key properties, and
analyzing its characteristics through a systematic, reader-friendly approach that balances technical rigor

with clarity.

Defining the Quadrilateral: Coordinates and Initial Observations

Vertices and Coordinate Plotting

The quadrilateral in question is defined by four vertices with specific coordinates:

-J(8, 4)

- K(4, 10)
-L(12, 12)
- M(14, 10)

Plotting these points on the Cartesian plane provides a visual foundation. Each point's position relative to



the axes helps us understand the shape's potential classifications—whether it is a parallelogram, trapezoid,

rectangle, or other types of quadrilaterals.

To visualize:

- J(8, 4) is located relatively lower and to the right.
- K(4, 10) is higher and to the left.

- L(12, 12) is further to the right and higher.

- M(14, 10) is to the right at the same height as K.

This initial plotting suggests a shape that extends horizontally across the plane with some variation in

vertical positioning, hinting at a potentially irregular, possibly convex quadrilateral.

Analyzing the Shape: Classification and Properties

Determining the Shape Type

To classify the quadrilateral, we examine the relationships between side lengths and angles.
Step 1: Calculate side lengths

Using the distance formula:

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

Let's compute each side:

- JK: between J(8, 4) and K(4, 10):

\[
d_{JK} = \sqrt{(4 - 8)"2 + (10 - 4)"2} = \sqrt{(-4)"2 + 6"2} = \sqrt{16 + 36} = \sqrt{52} \approx 7.21

\]

- KL: between K(4, 10) and L(12, 12):

\[
d_{KL} = \sqrt{(12 - 4)"2 + (12 - 10)"2} = \sqrt{8"2 + 2"2} = \sqrt{64 + 4} = \sqrt{68} \approx 8.25

\]

- LM: between L(12, 12) and M(14, 10):



\[
d_{LM} = \sqrt{(14 - 12)"2 + (10 - 12)"2} = \sqrt{2"2 + (-2)"2} = \sqrt{4 + 4} = \sqrt{8} \approx 2.83
\]

- MJ: between M(14, 10) and J(8, 4):

\[
d_{MJ} =\sqrt{(8 - 14)"2 + (4 - 10)"2} = \sqrt{(-6)"2 + (-6)"2} = \sqrt{36 + 36} = \sqrt{72} \approx 8.49
\]

Observation: The sides are of varying lengths, with no pairs equal, indicating that this is not a regular shape

like a square or rectangle.
Step 2: Check for parallel sides

To identify if any sides are parallel, compute the slopes:

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

\]

- JK:

\[
m_{JK} = \frac{10 - 4}{4 - 8} = \frac{6}{-4} = -1.5

\]

- KL:

\[
m_{KL} = \frac{12 - 10}{12 - 4} = \frac{2}{8} = 0.25

\]

-LM:

\
m_{LM} = \frac{10 - 12}{14 - 12} = \frac{-2}{2} = -1

\

- M1

\
m_{MJ} = \frac{4 - 10}{8 - 14} = \frac{-6}{-6} = 1



\
Analysis:

- Sides JK and LM have slopes of -1.5 and -1, respectively, so they are not parallel.
- Sides KL and MJ have slopes of 0.25 and 1, respectively, so they are not parallel.
- No pairs of sides share the same slope, implying the quadrilateral is scalene with no parallel sides,

confirming it is irregular and convex.

Angles and Convexity

To further understand the shape, analyze the internal angles by computing vectors and their dot products:
Example: Calculate angle at K
Vectors:

- KA: from K to J:

\[
\vec{KJ} = (8 - 4, 4 - 10) = (4, -6)

\

- KL: from K to L:

\[
\vec{KL} = (12 - 4, 12 - 10) = (8, 2)

\]

Dot product:

\[
\vec{KJ} \cdot \vec{KL} = (4)(8) + (-6)(2) = 32 - 12 =20

\]

Magnitudes:

\[
Nvec{KJ}| = \sqrt{4"2 + (-6)"2} = \sqrt{16 + 36} = \sqrt{52}

\]

\



Nvec{KL}| = \sqrt{8"2 + 2"2} = \sqrt{64 + 4} = \sqrt{68}

\

Angle at K:

\
\cos \theta = \frac{20}{\sqrt{52} \times \sqrt{68}} \approx \frac{20}{(7.21)(8.25)} \approx \frac{20}{59.55}
\approx 0.336

\
\
\theta \approx \arccos(0.336) \approx 70.4"\circ

\]

Similarly, angles at other vertices can be computed, likely revealing angles less than or greater than 90°,

confirming convexity.

Summary: The shape is a convex, irregular quadrilateral with no sides parallel, no equal sides, and varying

internal angles.

Matching the Quadrilateral to Known Classifications

Based on the analysis, we can classify the quadrilateral:

- Not a parallelogram or rectangle: Because opposite sides are not parallel, and angles are not right angles.
- Not a rhombus or square: Due to unequal side lengths and lack of equal sides and angles.
- Not a trapezoid: Since no sides are parallel.

- Likely an irregular convex quadrilateral: Confirmed by side lengths, slopes, and angle calculations.

Thus, the quadrilateral matches the classification of an irregular convex quadrilateral—a four-sided polygon

with all interior angles less than 180° and no symmetry in side lengths or angles.

Calculating the Area: Shoelace Formula

The shoelace formula offers an efficient way to compute the area of any polygon when vertices are known:

\
\text{Area} = \frac{1}{2} [x 1y 2 +x 2y 3+x3yd+xd4y 1-(y1x2+y2x3+y3x4+y4
x_1)



Assigning:

-J(8,4) as \((x_1, y_1)\)

- K(4, 10) as \((x_2, y_2)\)
- L(12, 12) as \((x_3, y_3)\)
- M(14, 10) as \((x_4, y_4)\)

Calculate:

\

\begin{aligned}

\text{Sum}_1 &= (8)(10) + (4)(12) + (12)(10) + (14)(4) \\
&= 80 + 48 + 120 + 56 = 304

\end{aligned}

\

\[

\begin{aligned}

\text{Sum}_2 &= (4)(4) + (10)(12) + (12)(14) + (10)(8) \\
&= 16 + 120 + 168 + 80 = 384
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