
7. QuadrilateralSTUV With Vertices
S(-3, -3),T(3, -5), U(6, -7), And
V(-2, -7): Y = -4

7. QuadrilateralSTUV With Vertices S(-3, -3),T(3, -5), U(6, -7), And V(-2,
-7): Y = -4 is a fascinating geometric figure that offers rich insights into
the properties of quadrilaterals, coordinate geometry, and the application of
mathematical principles in analyzing shapes. In this article, we will explore
the detailed characteristics of this quadrilateral, including its vertices,
shape, area, perimeter, and the significance of the line Y = -4 in
understanding its structure.

Understanding the Coordinates of Quadrilateral
STUV

Vertices and Their Coordinates
The quadrilateral STUV is defined by four vertices with specific coordinates
in the Cartesian plane:

S: (-3, -3)

T: (3, -5)

U: (6, -7)

V: (-2, -7)

These points provide the foundation for analyzing the shape's properties,
such as side lengths, slopes, and the overall configuration.

Plotting the Points
Plotting these vertices on a coordinate plane helps visualize the
quadrilateral:

- Point S is located at (-3, -3), which is 3 units left of the origin and 3
units below.
- Point T is at (3, -5), 3 units right of the origin and 5 units below.
- Point U is at (6, -7), 6 units right and 7 units below.
- Point V is at (-2, -7), 2 units left and 7 units below.

This arrangement suggests a shape with sides that may be slanted and
potentially a trapezoid or irregular quadrilateral.



Analyzing the Shape of Quadrilateral STUV

Determining the Shape
To classify the quadrilateral, we examine the side lengths and slopes:

Side ST: between S(-3, -3) and T(3, -5)

Side TU: between T(3, -5) and U(6, -7)

Side UV: between U(6, -7) and V(-2, -7)

Side VS: between V(-2, -7) and S(-3, -3)

Calculating the lengths:

- ST:
\[
\sqrt{(3 - (-3))^2 + (-5 - (-3))^2} = \sqrt{6^2 + (-2)^2} = \sqrt{36 + 4} =
\sqrt{40} \approx 6.32
\]

- TU:
\[
\sqrt{(6 - 3)^2 + (-7 - (-5))^2} = \sqrt{3^2 + (-2)^2} = \sqrt{9 + 4} =
\sqrt{13} \approx 3.61
\]

- UV:
\[
\sqrt{(-2 - 6)^2 + (-7 - (-7))^2} = \sqrt{(-8)^2 + 0^2} = 8
\]

- VS:
\[
\sqrt{(-3 - (-2))^2 + (-3 - (-7))^2} = \sqrt{(-1)^2 + 4^2} = \sqrt{1 + 16} =
\sqrt{17} \approx 4.12
\]

Examining the slopes:

- Slope of ST:
\[
m_{ST} = \frac{-5 - (-3)}{3 - (-3)} = \frac{-2}{6} = -\frac{1}{3}
\]
- Slope of TU:
\[
m_{TU} = \frac{-7 - (-5)}{6 - 3} = \frac{-2}{3} = -\frac{2}{3}
\]
- Slope of UV:
\[
m_{UV} = \frac{-7 - (-7)}{ -2 - 6 } = \frac{0}{-8} = 0
\]
- Slope of VS:



\[
m_{VS} = \frac{-3 - (-7)}{-3 - (-2)} = \frac{4}{-1} = -4
\]

From these calculations, we observe:

- Side UV is horizontal (slope = 0).
- Side VS has a steep negative slope (-4).
- The other sides have varying slopes, indicating an irregular quadrilateral
with no pairs of parallel sides, except for UV being horizontal.

Conclusion: Quadrilateral STUV appears to be an irregular shape, possibly a
trapezoid if any sides are parallel, but based on slopes, only UV is
horizontal. Therefore, it is likely an irregular quadrilateral with no
parallel sides, sometimes called a scalene quadrilateral.

The Significance of Y = -4 in Analyzing
Quadrilateral STUV

The Line Y = -4
The line Y = -4 is a horizontal line passing through the plane at y = -4. Its
significance in analyzing quadrilateral STUV stems from the following
aspects:

It helps determine the relative position of the quadrilateral and its
vertices.

It can be used to find intersections with the sides of the
quadrilateral, revealing segments or points of interest.

It assists in calculating the shape's area and understanding symmetry or
particular geometric properties.

Vertices Relative to Y = -4
Let’s examine the vertices in relation to this line:

- S(-3, -3): y = -3, which is above the line Y = -4.
- T(3, -5): y = -5, which is below the line.
- U(6, -7): y = -7, below the line.
- V(-2, -7): y = -7, below the line.

Since S is above Y = -4 and the other vertices are below, the line Y = -4
cuts through the quadrilateral, possibly intersecting some sides.

Intersections with the Line Y = -4
To determine where the line intersects the quadrilateral, we analyze each
side:



Side ST:

- S(-3, -3), T(3, -5)

Calculate if the segment crosses y = -4:

- S's y-coordinate: -3 (above -4)
- T's y-coordinate: -5 (below -4)

Using linear interpolation:

\[
x_{intersect} = x_S + \frac{(y_{line} - y_S)}{(y_T - y_S)} \times (x_T - x_S)
\]

\[
x_{intersect} = -3 + \frac{-4 - (-3)}{-5 - (-3)} \times (3 - (-3))
= -3 + \frac{-1}{-2} \times 6
= -3 + 0.5 \times 6
= -3 + 3 = 0
\]

Thus, the segment ST intersects Y = -4 at (0, -4).

---

Side TU:

- T(3, -5), U(6, -7)

Check if it crosses y = -4:

- T y = -5 (below -4)
- U y = -7 (below -4)

Since both are below y = -4, no intersection occurs.

Side UV:

- U(6, -7), V(-2, -7)

Both points are at y = -7, below y = -4, so no intersection.

Side VS:

- V(-2, -7), S(-3, -3)

Check if it crosses y = -4:

- V y = -7 (below)
- S y = -3 (above)

Calculate intersection:

\[
x_{intersect} = -2 + \frac{-4 - (-7)}{-3 - (-2)} \times (-3 - (-2))
\]
But more straightforwardly:



\[
x_{intersect} = x_V + \frac{y_{line} - y_V}{y_S - y_V} \times (x_S - x_V)
\]
\[
x_{intersect} = -2 + \frac{-4 - (-7)}{-3 - (-7)} \times (-3 - (-2))
\]
\[
x_{intersect} = -2 + \frac{3}{4} \times (-1)
\]
\[
x_{intersect} = -2 - \frac{3}{4} = -2 - 0.75 = -2.75
\]

So, the segment VS intersects Y = -4 at (-2.75, -4).

Summary of intersections:

- Segment ST intersects at (0, -4)
- Segment VS intersects at (-2.75, -4)

These points indicate the line Y = -

Frequently Asked Questions

What are the coordinates of quadrilateral STUV's
vertices?

Vertex S is at (-3, -3), T at (3, -5), U at (6, -7), and V at (-2, -7).

Does the line y = -4 intersect quadrilateral STUV,
and if so, which sides does it intersect?

Yes, the line y = -4 intersects the quadrilateral, crossing the sides ST and
UV.

What is the shape of quadrilateral STUV based on its
vertices?

Based on the coordinates, quadrilateral STUV appears to be a irregular
quadrilateral with vertices at specified points, likely with no specific
regular shape.

How can we verify whether line y = -4 intersects the
sides of quadrilateral STUV?

By finding the equations of the sides ST and UV and checking whether y = -4
lies between their y-values over the segment's x-range, we can determine if
the line intersects those sides.

What is the significance of the line y = -4 in



relation to quadrilateral STUV?

The line y = -4 helps in analyzing the position of the quadrilateral relative
to this horizontal line, which can be useful for determining areas,
intersections, or dividing the shape into regions.
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Introduction to QuadrilateralSTUV

Understanding the properties of quadrilaterals in coordinate geometry is
fundamental for various mathematical applications, from solving geometric
problems to real-world modeling. The quadrilateral STUV, with vertices S(-3,
-3), T(3, -5), U(6, -7), and V(-2, -7), offers an intriguing case for
analysis due to its specific coordinates and the fact that it lies along the
line y = -4. This review aims to dissect the structure, properties, and
significance of this quadrilateral in detail.

---

Vertex Coordinates and Initial Observations

Vertices Overview

Let's first list out the vertices clearly:

- S(-3, -3)
- T(3, -5)
- U(6, -7)
- V(-2, -7)

These points form the quadrilateral STUV, and their positions in the
coordinate plane provide the foundation for understanding the shape's
properties.

Coordinate Analysis

- S(-3, -3): Located 3 units left of the y-axis and 3 units above the x-axis.
- T(3, -5): Located 3 units right of the y-axis and 5 units below the x-axis.
- U(6, -7): Further right and lower, 6 units right of the y-axis and 7 units
below the x-axis.
- V(-2, -7): Slightly left of the y-axis, at the same y-coordinate as U.



A key observation is that points V and U share the same y-coordinate (-7),
indicating they lie horizontally aligned.

---

Graphical Representation and Visualization

Visualizing these points on the coordinate plane aids in understanding their
spatial relationships.

Plotting Points

- Mark S at (-3, -3)
- Mark T at (3, -5)
- Mark U at (6, -7)
- Mark V at (-2, -7)

Expected Shape

Connecting these points sequentially:

- S to T
- T to U
- U to V
- V back to S

This should produce a four-sided figure, potentially a trapezoid or
parallelogram, depending on side alignments and lengths.

---

Analyzing the Nature of the Quadrilateral

Side Length Calculations

Applying the distance formula:

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

calculates each side:

- ST:

\[
\sqrt{(3 - (-3))^2 + (-5 - (-3))^2} = \sqrt{6^2 + (-2)^2} = \sqrt{36 + 4} =
\sqrt{40} \approx 6.32



\]

- TU:

\[
\sqrt{(6 - 3)^2 + (-7 - (-5))^2} = \sqrt{3^2 + (-2)^2} = \sqrt{9 + 4} =
\sqrt{13} \approx 3.61
\]

- UV:

\[
\sqrt{(6 - (-2))^2 + (-7 - (-7))^2} = \sqrt{8^2 + 0^2} = \sqrt{64} = 8
\]

- VS:

\[
\sqrt{(-2 - (-3))^2 + (-7 - (-3))^2} = \sqrt{1^2 + (-4)^2} = \sqrt{1 + 16} =
\sqrt{17} \approx 4.12
\]

This set of side lengths suggests the quadrilateral has different side
lengths, indicating it is irregular.

Side Parallelism and Shape Type

To determine if the quadrilateral is a trapezoid, parallelogram, or other
type, check the slopes:

- Slope of ST:

\[
m_{ST} = \frac{-5 - (-3)}{3 - (-3)} = \frac{-2}{6} = -\frac{1}{3}
\]

- Slope of TU:

\[
m_{TU} = \frac{-7 - (-5)}{6 - 3} = \frac{-2}{3} \neq m_{ST}
\]

- Slope of UV:

\[
m_{UV} = \frac{-7 - (-7)}{6 - (-2)} = 0
\]

- Slope of VS:

\[
m_{VS} = \frac{-7 - (-3)}{-2 - (-3)} = \frac{-4}{1} = -4
\]

Since only UV is horizontal and VS is vertical with a slope of -4, no two
sides are parallel, indicating that STUV is an irregular quadrilateral with
no pair of sides parallel—most likely a general quadrilateral.



Conclusion: It is not a parallelogram, rectangle, or trapezoid.

---

Position Relative to the Line Y = -4

An intriguing aspect of this quadrilateral is its relationship to the line y
= -4.

Vertices' Positions Relative to y = -4

- S(-3, -3): y = -3 > -4 (above the line)
- T(3, -5): y = -5 < -4 (below the line)
- U(6, -7): y = -7 < -4 (below the line)
- V(-2, -7): y = -7 < -4 (below the line)

This indicates that three vertices (U, V, T) are located below y = -4, while
only S is above it. The line y = -4 cuts through the quadrilateral,
intersecting it somewhere between these points.

Intersections of the Quadrilateral with y = -4

To visualize the quadrilateral's position relative to y = -4, consider the
line's intersection points with its sides:

- Side SV connects S(-3, -3) and V(-2, -7):

\[
\text{Equation of SV:}
\]

Calculate slope:

\[
m_{SV} = \frac{-7 - (-3)}{-2 - (-3)} = \frac{-4}{1} = -4
\]

Equation:

\[
y + 3 = -4(x + 3) \Rightarrow y = -4x - 12 - 3 = -4x - 15
\]

Set y = -4:

\[
-4 = -4x - 15 \Rightarrow -4x = 11 \Rightarrow x = -\frac{11}{4} = -2.75
\]

So, the intersection point with y = -4 is at:

\[
\left(-\frac{11}{4}, -4\right)



\]

- Side TU connects T(3, -5) and U(6, -7):

Slope:

\[
m_{TU} = \frac{-7 - (-5)}{6 - 3} = \frac{-2}{3}
\]

Equation:

\[
y + 5 = -\frac{2}{3}(x - 3) \Rightarrow y = -\frac{2}{3}x + 2 - 5 = -
\frac{2}{3}x - 3
\]

Set y = -4:

\[
-4 = -\frac{2}{3}x - 3 \Rightarrow -1 = -\frac{2}{3}x \Rightarrow x =
\frac{3}{2} = 1.5
\]

Intersection point:

\[
(1.5, -4)
\]

Summary:

- The line y = -4 intersects side SV at \((-2.75, -4)\).
- It intersects side TU at \((1.5, -4)\).

The segment of the quadrilateral between these intersection points lies along
y = -4, with the intersections dividing the shape into parts above and below
the line.

---

Area Calculation of QuadrilateralSTUV

Understanding the area provides insight into the size and proportions of the
quadrilateral.

Method 1: Shoelace Theorem

Order the vertices as S(-3,-3), T(3,-5), U(6,-7), V(-2,-7):

\[
\text{Area} = \frac{1}{2} \left| x_1 y_2 + x_2 y_3 + x_3 y_4 + x_4 y_1 - (y_1
x_2 + y_2 x_3 + y_3 x_4 + y_4 x_1) \right|
\]



Calculations:

\[
\begin{aligned}
\text{Sum1} &= (-3)(-5) + 3(-7) + 6(-7) + (-2)(-
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