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Understanding how to find the distance between two points on a coordinate plane is a
fundamental skill in geometry and algebra. In this guide, we will explore the process of
calculating the distance between the points W(-6, -8) and X(6, 8). Whether you're a student
working on a homework problem, a teacher preparing lesson plans, or someone interested
in the practical applications of coordinate geometry, this comprehensive overview will
clarify the steps involved, introduce relevant formulas, and provide helpful examples.

Introduction to Distance Between Points in
Coordinate Geometry

Before diving into the specific calculations for points W and X, it's essential to understand
the basic concepts surrounding the problem:

What Is the Distance Between Two Points?

The distance between two points in a two-dimensional plane measures the length of the
shortest path connecting them. This is often visualized as a straight line, or the
hypotenuse of a right triangle formed by the differences in the x-coordinates and y-
coordinates.

Why Is Calculating Distance Important?

- In Mathematics: To solve problems involving location, movement, and spatial
relationships.

- In Real-Life Applications: Navigation, GIS mapping, robotics, and computer graphics.

- In Academic Contexts: Understanding the Pythagorean theorem, coordinate plane, and
geometry principles.

Understanding the Coordinates of the Points W



and X

Let's analyze the specific points in question:

Coordinates of Point W

- W(-6, -8)

This means W is located 6 units left of the origin along the x-axis and 8 units below the x-
axis along the y-axis.

Coordinates of Point X

- X(6, 8)

This indicates X is positioned 6 units to the right of the origin along the x-axis and 8 units
above the x-axis along the y-axis.

Visualizing the Points

Plotting these points on the Cartesian plane helps in understanding their relative
positions:

- Wis in the third quadrant (both x and y are negative).
- X is in the first quadrant (both x and y are positive).

The Distance Formula: Derivation and
Explanation

The primary tool for calculating the distance between two points in a plane is the Distance
Formula, which is derived from the Pythagorean theorem.

The Pythagorean Theorem

- States that in a right-angled triangle, the square of the hypotenuse (longest side) equals
the sum of the squares of the other two sides.
- Expressed as: \(c™2 =a"2 + b"™2))



Applying the Theorem to Coordinates

Given two points \( (x 1,y 1)\) and \( (x 2,y 2)\), the differences in their x and y
coordinates are:

-\(\Deltax=x2-x 1)
-\(\Deltay =y 2-y 1)

The distance \( d \) between the points is then:

\[
d = \sqrt{(\Delta x)~2 + (\Delta y)~2}
\]

This is known as the Distance Formula.

Calculating the Distance Between W(-6, -8) and
X(6, 8)

Applying the formula step-by-step:

Step 1: Find the Differences in Coordinates

-\(\Deltax=6-(-6)=6+6=12))
-\(\Deltay=8-(-8)=8+8=16\)

Step 2: Square the Differences

-\( (\Delta x)"~2 = 1272 = 144))
-\( (\Deltay)~2 = 1672 = 256 )

Step 3: Sum the Squares

-\( 144 + 256 = 400)

Step 4: Take the Square Root to Find the Distance

\[



d = \sqrt{400} = 20
\]

Result: The distance between W(-6, -8) and X(6, 8) is 20 units.

Understanding the Significance of the Result

The calculated distance of 20 units indicates the straight-line length between the two
points on the coordinate plane. This measurement can be applied in various contexts:

- Navigation: Determining the shortest path between two locations.

- Design & Engineering: Calculating distances for construction or layout plans.
- Graphical Applications: Measuring the length of segments in computer graphics.

Additional Examples and Practice Problems

To reinforce understanding, consider practicing with similar problems:

1. Find the distance between points A(2, -3) and B(-4, 7).
2. Calculate the distance between C(0, 0) and D(10, 10).

3. Determine the distance between points P(-5, 4) and Q(3, -2).

Solutions involve:
- Applying the distance formula.

- Computing the differences in x and y.
- Squaring, adding, and taking the square root.

Practical Applications of Distance Calculations

Understanding how to find distances between points isn't just an academic exercise; it has
real-world importance:



Navigation and GPS

- Calculating the shortest route between two geographic points.
- Used in mapping services and location-based applications.

Robotics and Automated Systems

- Determining the proximity of objects.
- Navigating the environment efficiently.

Computer Graphics and Design

- Measuring distances between objects for accurate rendering.
- Creating models and animations.

Urban Planning and Architecture

- Planning distances between buildings, roads, and infrastructure.

Summary: Key Takeaways

- The coordinate plane allows precise location plotting.

- The distance formula is a straightforward application of the Pythagorean theorem.

- Calculations involve differences in coordinates, squaring, summing, and square-rooting.
- For W(-6, -8) and X(6, 8), the distance is 20 units.

- Mastering these calculations enhances understanding of spatial relationships and
supports various practical applications.

Final Tips for Accurate Distance Calculation

- Always double-check coordinate differences before squaring.

- Keep track of negative signs to avoid errors.

- Use a calculator for square roots when dealing with larger numbers.

- Visualize the points on the graph for better conceptual understanding.



By mastering the process outlined above, you can confidently find the distance between
any two points in the coordinate plane, strengthening your geometry and algebra skills for
academic and real-world challenges.

Frequently Asked Questions

How do you find the distance between the points W(-6,
-8) and X(6, 8)?

Use the distance formula: V[(x2 - X1)? + (y2 - y1)2]. Substituting the values: V[(6 - (-6))? + (8 -
(-8))2] = V[(12)2 + (16)2] = V[144 + 256] = v400 = 20.

What is the distance between points W(-6, -8) and X(6,
8)?

The distance is 20 units.

How does the distance formula work for points with
negative coordinates like W(-6, -8) and X(6, 8)?

The distance formula calculates the straight-line distance regardless of the signs of the
coordinates by subtracting the x and y values and then squaring and summing those
differences.

Can you verify the distance between W(-6, -8) and X(60,
8) visually or graphically?

Yes, plotting both points on a coordinate plane and drawing the line segment connecting
them confirms the distance is 20 units, as the horizontal and vertical differences are 12
and 16 respectively.

What is the significance of calculating distances
between points in coordinate geometry?

Calculating distances helps determine the length of segments, analyze geometric
relationships, and solve real-world problems involving spatial measurements.

Additional Resources
Find The Distance Between These Points. W(-6, -8), X(6, 8)
In the realm of geometry, understanding the spatial relationships between points on a

coordinate plane is fundamental. Whether you're a student tackling a math assignment, an
educator explaining the concepts, or a professional applying geometry in real-world



contexts, knowing how to find the distance between two points is an essential skill. Today,
we explore the process of calculating the distance between the points W(-6, -8) and X(6,
8), providing a comprehensive guide that combines technical precision with clear, reader-
friendly explanations.

Understanding the Coordinate System and Points

Before diving into the calculation, it's important to grasp the basics of the coordinate
plane and how points are represented within it.

The Cartesian Coordinate System

The Cartesian coordinate system, named after the mathematician René Descartes, is a
two-dimensional grid formed by two perpendicular axes:

- The x-axis, which runs horizontally.
- The y-axis, which runs vertically.

Points on this plane are specified using ordered pairs (x, y), where:

- X represents the horizontal position relative to the origin (0,0).
- y indicates the vertical position relative to the origin.

For example, the point W(-6, -8) is located 6 units to the left of the origin and 8 units
below it, placing it in the third quadrant. Conversely, point X(6, 8) is 6 units to the right
and 8 units above the origin, located in the first quadrant.

The Coordinates of the Points

Let's look at the given points:

- W(-6, -8):
- x-coordinate: -6
- y-coordinate: -8

- X(6, 8):
- x-coordinate: 6

- y-coordinate: 8

These coordinates will serve as the basis for our distance calculation.



Mathematical Foundation: The Distance Formula

To find the straight-line distance between two points on the coordinate plane,
mathematicians use the distance formula, which is derived from the Pythagorean theorem.

The Pythagorean Theorem Recap

The Pythagorean theorem states that in a right-angled triangle:
\[c™2=a"2+Db"2\]
where:

- c is the length of the hypotenuse (the side opposite the right angle),
- a and b are the lengths of the other two sides.

Applying this to coordinate points, the differences in x and y coordinates form the legs of a
right triangle, with the hypotenuse being the distance between the points.

The Distance Formula

Given two points \((x_1, y 1)\) and \((x_2, y_2)\), the distance \(d\) between them is:
\[d=\sqrt{(x 2-x 1)"2+(y 2-y 1)"2}\]

This formula calculates the length of the straight line connecting the two points.

Step-by-Step Calculation of the Distance

Applying the distance formula to our points W(-6, -8) and X(6, 8):

Step 1: Identify the coordinates

-\(x_1 =-61),\(y_1 =-8))
-\(x_2 =6\),\(y_2 =8\

Step 2: Calculate the differences in xand y



-\x2-x1=6-(-6)=6+06=12))
-\(y2-y1=8-(8)=8+8=16)

Note that subtracting a negative is equivalent to addition.

Step 3: Square the differences

-\M((x 2-x1)72=1272 = 144))
-\((y 2-y 1)"2=16"2 = 256))

Step 4: Sum the squares

\[ 144 + 256 = 400 \]

Step 5: Take the square root to find the distance

\[ d =\sqrt{400} = 20\]

Thus, the distance between points W(-6, -8) and X(6, 8) is 20 units.

Interpreting the Result and Its Significance

The calculated distance of 20 units signifies the straight-line separation between the two
points on the coordinate plane. This measurement can be visualized as the length of the
hypotenuse of a right triangle formed by the horizontal and vertical differences.

Practical Applications:

- Navigation and Mapping: Determining the shortest path between two locations.
- Engineering: Calculating the length of a diagonal component.

- Computer Graphics: Measuring object distances in rendering algorithms.

- Physics: Finding the displacement between two positions.

Geometric Insights:

- The symmetry of points W and X across the origin reflects how the distance formula is
unaffected by the position of the points relative to the axes, depending only on their
coordinate differences.

- The large difference in both x and y coordinates results in a sizable distance,
emphasizing the importance of coordinate differences in spatial measurements.



Additional Considerations and Related Concepts

While calculating the distance between two points is straightforward with the formula,
several related concepts and advanced topics can deepen understanding.

Distance in Three Dimensions

In three-dimensional space, points are specified as \((x, y, z)\), and the distance formula
extends accordingly:

Md=\sqrt{x 2-x )2+ (y 2-y1)"2+(z2-z1)"2}\]

This is essential in fields like physics, engineering, and computer graphics where three-
dimensional modeling is common.

Midpoint Calculation

Another related concept is finding the midpoint between two points, which averages their
x and y coordinates:

\[ \text{Midpoint} = \left( \frac{x 1 + x 2} {2}, \frac{y 1 +y 2}{2} \right) \]
For W(-6, -8) and X(6, 8):
\[ \left( \frac{-6 + 6} {2}, \frac{-8 + 8} {2} \right) = (0, 0) \]

The midpoint is at the origin, which is interesting geometrically as the points are
symmetric with respect to the origin.

Applications in Real Life

Understanding how to find distances between points isn't just an academic exercise; it has
real-world applications:

- GPS and Navigation: Calculating the shortest path between two geographic locations.
- Robotics: Determining the distance a robot must travel to reach a target point.

- Urban Planning: Measuring the span between different infrastructure points.

- Sports Analytics: Measuring distances covered in a field.



Conclusion: Mastering the Distance Calculation

The process of finding the distance between two points, such as W(-6, -8) and X(6, 8),
encapsulates core principles of coordinate geometry. By understanding the coordinate
system, applying the distance formula derived from the Pythagorean theorem, and
executing precise calculations, anyone can accurately measure the spatial separation
between points on a plane.

This skill not only strengthens mathematical proficiency but also enhances spatial
reasoning crucial in various scientific, technological, and everyday contexts. Whether
plotting points on a graph, designing a structure, or navigating a map, mastering the
distance formula is a fundamental step towards spatial literacy.

Remember, the key steps involve identifying the coordinates, computing the differences,
squaring these differences, summing them, and then taking the square root. With practice,
these calculations become intuitive, empowering you to analyze and interpret the
geometric relationships in your environment effectively.
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