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Understanding the properties of squares and how to calculate their area when given specific vertices
is a fundamental aspect of geometry. In this article, we will explore the problem of finding the area
of a square when two vertices of one side are provided, specifically at points (-5, -3) and (-5, 12). We

will delve into coordinate geometry principles, step-by-step calculations, and detailed explanations
to ensure clarity and comprehensive understanding.

Understanding the Problem and Key Concepts

Before proceeding to calculations, it’s essential to understand the problem's core elements:

- Given points: (-5, -3) and (-5, 12)
- Type of figure: Square
- Objective: Find the area of the square in square units

Coordinate Geometry Foundations

Coordinate geometry allows us to analyze geometric figures with points on a coordinate plane. For
this problem, the key concepts include:

- Distance between two points: Calculated using the distance formula:

\[
d=\sqrt{(x 2-x 1)"2 + (y 2-y 1)"2}
\]

- Midpoint of a segment: Calculated as:

\[
M = \left(\frac{x 1 + x 2}{2}, \frac{y 1 +y 2}{2} \right)

\]

- Properties of a square:



- All sides are equal in length.

- Adjacent sides are perpendicular.

- The diagonals are equal and bisect each other at right angles.

- The diagonals are longer than the sides and intersect at the center.

Step 1: Find the Length of the Given Side

Since the two points are given as (-5, -3) and (-5, 12), let’s first determine the length of the side they
form.

Calculation:

\[

d =\sqrt{(-5- (-5))"2 + (12 - (-3))"2} =\sqrt{0"2 + (15)"2} =\sqrt{0 + 225} =15
\]

Result:

- The length of the side between these two vertices is 15 units.

Interpretation:

- These two points lie vertically aligned because their x-coordinates are identical (-5).
- The side of the square, therefore, has a length of 15 units.

Step 2: Determine the Orientation and Position of the
Square

Given the two vertices, we need to identify:

- The orientation of the side
- The other vertices
- The area

Since the points are vertically aligned, the side is vertical. The next step is to find the remaining
vertices of the square.



Step 3: Find the Coordinates of the Other Vertices

To find the remaining vertices, we need to determine the direction of the square's other sides.
Key observations:

- The side between the points is vertical.

- The square's adjacent sides are perpendicular to this side.

- The square can be oriented in one of two ways: either extending horizontally to the right or left
from the given side.

Approach:

- Calculate the vector representing the side:

\[

\vec{AB} =(x2-x1,y2-y1)=(0,15)

\]

- Find a perpendicular vector to this side, which will give the direction of the other sides.
Perpendicular vectors:

- For vector \(\vec{v} = (0, 15)\), the perpendicular vectors are:

\[

\vec{v} {perp} = (\pm 15, 0)

\]

- These vectors indicate horizontal directions of length 15 units.

Determining the other vertices:

- Let's denote the given vertices as \(A(-5, -3)\) and \(B(-5, 12)\).

- The other two vertices, \(C\) and \(D\), will be obtained by moving from \(A\) and \(B\) along the
perpendicular vector.

Calculating the Coordinates of Remaining Vertices

Assuming the square extends to the right (positive x-direction):
- From point \(A(-5, -3)\):

\[
C = A + \vec{v} {perp} = (-5 + 15, -3) = (10, -3)



\]

- From point \(B(-5, 12)\):

\[

D =B + \vec{v} {perp} =(-5+ 15,12) = (10, 12)
\]

Alternatively, if the square extends to the left (negative x-direction):
- From point \(A(-5, -3)\):

\[

C'=A-\vec{v} {perp} = (-5-15,-3) = (-20, -3)
\]

- From point \(B(-5, 12)\):

\[

D' =B -\vec{v} {perp} = (-5-15, 12) =(-20, 12)
\]

Thus, two possible configurations:

1. Square extending to the right with vertices at:

\[
A(-5, -3), \quad B(-5, 12), \quad C(10, -3), \quad D(10, 12)
\]

2. Square extending to the left with vertices at:

\[
A(-5, -3), \quad B(-5, 12), \quad C'(-20, -3), \quad D'(-20, 12)
\]

Step 4: Calculate the Area of the Square

The area of a square is given by:

\[
\text{Area} = (\text{side length})"2
\]

From earlier, the side length is 15 units.

Therefore:



\[
\text{Area} = 1572 =225
\]

In square units, the area is 225.

Summary of Findings

| Aspect | Details |

[ ] |

| Given points | (-5, -3) and (-5, 12) |

| Length of side | 15 units |

| Possible square configurations | Extending right or left along the perpendicular direction |
| Coordinates of remaining vertices | (10, -3) and (10, 12) OR (-20, -3) and (-20, 12) |

| Area of the square | 225 square units |

Additional Insights and Applications

Understanding how to find the area of a square from given vertices has several practical
applications:

- Architectural design: Calculating areas when designing square rooms or structures.

- Navigation and mapping: Determining the size of square plots or regions based on coordinate
points.

- Computer graphics: Rendering squares and calculating their areas based on coordinate inputs.
- Mathematical problem-solving: Enhancing spatial reasoning and understanding coordinate
transformations.

Common Mistakes to Avoid

When solving similar problems, keep in mind:

- Confusing side orientation: Ensure you identify whether the given points form a horizontal or
vertical side.

- Forgetting perpendicular vectors: The key to finding the other vertices is to use perpendicular
directions.

- Assuming the square's orientation: Remember, squares can be oriented in any direction; verify the
perpendicularity and distances carefully.



- Neglecting coordinate signs: Be attentive to positive and negative values, especially when
subtracting or adding vectors.

Conclusion

In summary, when given two vertices of one side of a square at points (-5, -3) and (-5, 12), the length
of that side is 15 units. The square can extend either to the right or left, leading to potential vertices
at (10, -3) and (10, 12) or (-20, -3) and (-20, 12). Regardless of orientation, the side length remains
the same, and the area of the square is 225 square units.

This problem exemplifies how coordinate geometry provides powerful tools for solving geometric
problems with precision. Understanding these principles enables students and professionals alike to
analyze complex figures, calculate areas, and apply geometric concepts effectively in real-world
contexts.
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Frequently Asked Questions

What is the length of the side of the square given the vertices
(-5, -3) and (-5, 12)?

The length of the side is 15 units, calculated by subtracting the y-coordinates: 12 - (-3) = 15.

Are the vertices (-5, -3) and (-5, 12) on the same side of the
square?

Yes, since they share the same x-coordinate, they are vertically aligned on the same side of the
square.

What is the distance between the two given vertices?

The distance is 15 units, as they differ only in the y-coordinate: |12 - (-3)| = 15.

How can we determine the area of the square given these
vertices?

First, find the side length (which is 15 units), then square it: Area = 1572 = 225 square units.



What are the possible coordinates for the other two vertices of
the square?

Assuming the given side is vertical, the other vertices would be at (-5 + 15, -3) and (-5 + 15, 12), or
at (-5-15,-3) and (-5 - 15, 12), depending on the square's orientation.

Can the side with vertices (-5, -3) and (-5, 12) be part of a
square oriented differently?

Yes, if the square is rotated, the side may not be vertical or horizontal, but given the vertices are
aligned vertically, the side length remains 15 units.

What is the total area of the square in square units?

The total area is 225 square units, calculated by squaring the side length (15°2).

How do you find the coordinates of the remaining vertices of
the square?

Using the side length and orientation, the remaining vertices are found by translating the known
vertices along the perpendicular direction, which would be horizontal if the side is vertical, at a
distance of 15 units.

If the side length is known, how do you find the perimeter of
the square?

Perimeter = 4 X side length = 4 x 15 = 60 units.

Additional Resources

Given A Square With Two Vertices Of One Side Located At (-5, -3) And (-5, 12), In Square Units What
Is

Introduction

In geometric analysis, the determination of a square's area based on partial information is a classic
problem that combines coordinate geometry principles with spatial reasoning. The problem at hand
involves a square with two known vertices situated along a single side at specific coordinates: (-5, -3)
and (-5, 12). The core question is to find the area of this square, expressed in square units.

This investigation aims to methodically decode the problem, interpret the geometric configuration,
and derive the square's area through rigorous mathematical reasoning. The problem's phrasing,
"Given A Square With Two Vertices Of One Side Located At (-5, -3) And (-5, 12), In Square Units
What Is," appears incomplete but suggests a focus on calculating the area based on given vertices,
which is a common challenge in coordinate geometry.



Understanding the Geometric Setup
Coordinates and Basic Observations

- The two vertices are at (-5, -3) and (-5, 12).
- Both points share the same x-coordinate (-5), indicating they lie on a vertical line.
- The segment connecting these points is therefore vertical.

Determining the Length of the Known Side

The distance between the two points, which makes up one side of the square, can be calculated
using the distance formula:

\[
d=\sqrt{(x 2-x 1)"2 + (y 2-y 1)"2}
\]

Given:

\[
x 1 =-5\quady 1 =-3
\]
\[
X 2=-5\quady 2 =12
\]

Calculating:

\[
d =\sqrt{(-5-(-5))"2 + (12 - (-3))"2} = \sqrt{0°2 + (15)"2} = \sqrt{225} =15
\]

This implies the segment between these points is 15 units long.

The Core Problem: Is This the Side of the Square?
Based on the given data, the natural initial assumption is that these two points are vertices of one
side of the square. Since they are on a vertical line and separated by 15 units, this side length is 15

units.

Key question: Are these the endpoints of one side of the square, or are they just two points
somewhere else?

Given the phrasing "two vertices of one side," the most logical interpretation is that:

- The side of the square in question has length 15 units.
- The segment connecting these two points is the side of the square.



Thus, the side length of the square is 15 units.

Geometric Implications and Further Analysis

Orientation of the Square

- The known side is vertical, aligned along the line x = -5.

- The square's other sides are perpendicular to this side, meaning they are either horizontal or
inclined, depending on the square's orientation.

Possible Configurations

1. Square with the side aligned vertically:

- The known side is vertical.

- The other sides are horizontal or at some angle, but the square must maintain right angles and
equal side lengths.

2. Square rotated at an angle:

- The side between the two points is a diagonal of the square, but the problem states "two vertices of
one side," which suggests the side, not the diagonal, is between these two points.

Given the most straightforward interpretation, the side is vertical and measures 15 units.

Determining the Remaining Vertices of the Square

To fully understand the square's dimensions and compute its area, we need the positions of the other
two vertices.

Step 1: Identify the known side

- Let's denote the known side as AB, with:

- Length of side AB: 15 units.
Step 2: Find the other vertices

The square's vertices are:



- A and B (already known).

- C and D, the remaining vertices.

Since AB is vertical, the other sides AD and BC are perpendicular to AB.
- Direction vector of AB: (0, 15).

- The other sides will be horizontal segments of length 15, either to the left or right, depending on
the square's orientation.

Step 3: Constructing the square

- The side AB is along x = -5.
- To find C and D, we can:

- Move perpendicularly to AB by 15 units in either the positive or negative x-direction.
Assuming the square extends to the right:

- The vector perpendicular to AB is (1, 0) (horizontal).

- The length of the side is 15, so:

\[
\text{Horizontal shift} = \pm 15

\]

- The vertices:

\[

C=(5+15,-3)=(10, -3)
\]

\[

D = (-5 + 15, 12) = (10, 12)
\]

Similarly, if extending to the left:

\[

C=(-5-15,-3) =(-20,-3)
\]

\[

D = (-20, 12)

\]

Finalizing the Square's Coordinates
Thus, the four vertices of the square are:

- Left orientation:



“A=(5,-3)
-B =(-5,12)

-C = (-20, -3)
-D = (-20, 12)

-A=(-5,-3)

-B=(-5,12)
-C=(10,-3)
-D = (10, 12)

Either configuration is valid, assuming the square extends horizontally in either direction.

Computing the Area
Since the side length is 15 units, the area A of the square is:

\[
A = (\text{side length})"2 = 1572 = 225
\]

The units are square units, and the problem's data suggests the area is 225 square units.

Additional Considerations: Variations and Ambiguities

While the most straightforward interpretation suggests the side length is 15 units, potential
ambiguities merit exploration:

- Could the two points be diagonal vertices? Unlikely, since they lie on the same vertical line, and the
segment is a side, not a diagonal.

- Could the square be rotated? Yes, but the provided coordinates strongly suggest the side aligns
vertically, simplifying the problem.

- Is there an alternative configuration? The only other plausible configuration involves the segment
being a diagonal, which would change the length calculations.

Conclusion

Based on the geometric analysis and coordinate calculations, the most logical and consistent
interpretation is:

- The two points (-5, -3) and (-5, 12) are vertices of one side of a square.
- This side measures 15 units.
- The square's area in square units is therefore:



\[
\boxed{225}

\]

This conclusion is supported by the direct measurement of the side length from the coordinates, the
perpendicular construction for the remaining vertices, and the fundamental properties of squares.

Final Remarks

This investigation highlights the importance of precise problem framing in geometric contexts. The
initial ambiguity underscores the need to interpret coordinate data carefully, applying fundamental
principles such as the distance formula, perpendicularity, and symmetry.

The problem demonstrates how a simple set of points can lead to a straightforward calculation of
area, provided the assumptions align with the geometric configuration. It reinforces the value of
stepwise reasoning and the utility of coordinate geometry in solving spatial problems.

In summary:

The area of the square, given the two vertices at (-5, -3) and (-5, 12), is 225 square units.
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