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When working with coordinate geometry, one common task is to determine the distance between
two points on the Cartesian plane. The distance formula is derived from the Pythagorean theorem
and involves calculating the difference in their x-coordinates and y-coordinates. The absolute value
plays a crucial role in this process, especially when measuring the magnitude of the differences. In
this article, we will explore how to find the distance between the points (-2, 8) and (7, 8) using the
concept of absolute value, breaking down each step to ensure clarity and understanding.

Understanding the Coordinates of the Points

Coordinates and Their Meaning

In the coordinate plane, each point is represented by an ordered pair (x, y), where:
- x-coordinate indicates the position along the horizontal axis (the x-axis).
- y-coordinate indicates the position along the vertical axis (the y-axis).

For the points in question:
- Point A has coordinates (-2, 8).
- Point B has coordinates (7, 8).

Analyzing the Given Points

Notice that both points have the same y-coordinate value, which is 8. This means that both points lie
on a horizontal line at y = 8. The only difference between the points is in their x-coordinates, with
Point A at x = -2 and Point Batx = 7.

Concept of Distance in Coordinate Geometry

The Distance Formula

The distance \(d\) between any two points \((x 1, y 1)\) and \((x 2, y 2)\) in the plane is given by the
distance formula:

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



This formula is derived from the Pythagorean theorem, which relates the lengths of the sides of a
right-angled triangle.

Role of Absolute Value in the Distance Formula

In the process of computing the differences \((x_2 - x 1)\) and \((y_2 - y_1)\), the absolute value
ensures that these differences are treated as positive quantities, representing the magnitude of
separation along each axis. Since squares are used in the formula, negative differences become
positive when squared, but understanding the absolute value concept helps clarify why the
differences are taken in the first place.

Applying the Distance Formula to the Points (-2, 8) and
(7, 8)

Step 1: Identify the Coordinates

Let:
-\(x 1 =-2)),\(y_1=28)
-\(x 2=7\),\(y 2=28)

Step 2: Calculate the Differences

- Difference in x-coordinates: \(\Deltax =x 2-x 1 =7-(-2)=7+2=09))
- Difference in y-coordinates: \(\Deltay =y 2-y 1 =8-8 = 0\)

Notice that the difference in y-coordinates is zero because the points are horizontally aligned.

Step 3: Use Absolute Value to Find Magnitudes

While the calculation of \(\Delta x\) already involves subtraction, the absolute value concept
emphasizes that the magnitude of the difference is 9, regardless of the order:

\[

\Deltax| = |7-(-2)| = |7 + 2| = 9
\]

\[

[\Deltay| =18-8| =0

\]

In this case, since \(\Delta y = 0\), the absolute value confirms the magnitude of the vertical
difference is zero.



Step 4: Apply the Distance Formula
Substituting into the distance formula:
\[

d = \sqrt{(\Delta x)~2 + (\Delta y)"~2} =\sqrt{972 + 072} =\sqrt{81 + 0} = \sqrt{81} =9
\]

Thus, the distance between the two points is 9 units.

Understanding the Result

Geometric Interpretation

Since both points have the same y-coordinate, the segment connecting them lies along a horizontal

line. The distance between them is simply the absolute difference in their x-coordinates, which is 9.
This illustrates how absolute value ensures that distance is always a positive quantity, regardless of
the order in which the points are considered.

Why Absolute Value Is Important

While the calculation explicitly used subtraction, the concept of absolute value underpins the idea
that distance measures the magnitude of separation between points, independent of direction. The
absolute value ensures that the computed differences are non-negative, aligning with the physical
intuition of distance.

Additional Considerations and Variations

Points Not Aligned Horizontally

If the points were not on the same horizontal line, the y-coordinate difference would be non-zero.
For example, consider points (2, 3) and (5, 7):

-\(\Delta x = 5 - 2 = 3\), with \(|\Delta x| = 3\)
-\(\Deltay = 7 - 3 = 4\), with \(|\Delta y| = 4\)

Applying the distance formula:

\[
d =\sqrt{372 + 472} =\sqrt{9 + 16} = \sqrt{25} =5
\]

Here, the absolute value of differences confirms the positive magnitudes used in the Pythagorean
theorem.



Use of Absolute Value in Other Contexts

Beyond coordinate geometry, absolute value is fundamental in numerous mathematical contexts,
including:

- Calculating the magnitude of real numbers

- Measuring deviations in data analysis

- Defining metrics in mathematical spaces

Summary and Key Takeaways

e The coordinates of the given points are (-2, 8) and (7, 8).
e The points are horizontally aligned, with a constant y-coordinate.

e The difference in x-coordinates is \(|7 - (-2)| = 9\), and the difference in y-coordinates is \(|8 - §|
= 0\).

¢ Using the distance formula:
\[
d=\sqrt{(x 2-x 1)"2 + (y 2-y 1)"2}
\]
the distance simplifies to 9 units.

e The absolute value ensures that the differences are treated as positive magnitudes, reflecting
true distance.

In conclusion, the concept of absolute value is integral to understanding and calculating distances in
coordinate geometry. It guarantees that the calculated distance is always non-negative and

accurately represents the physical separation between points, regardless of their position relative to
each other on the plane. The process demonstrated with the points (-2, 8) and (7, 8) exemplifies how
the distance is derived and highlights the importance of absolute value in mathematical calculations.

Frequently Asked Questions

How do you find the distance between the points (-2, 8) and (7,
8) using the absolute value?

Since both points have the same y-coordinate, the distance is the absolute value of the difference in
x-coordinates: |-2-7|=]-9| = 9.

Why can we use the absolute value to find the distance



between two points on a horizontal line?

Because the absolute value gives the magnitude of the difference between their x-coordinates, which
directly represents the distance when y-values are the same.

What is the general formula for finding the distance between
two points using absolute value if they share the same y-
coordinate?

The distance is | x1 - x2 |, where (x1, y) and (x2, y) are the points with the same y-coordinate.

In the points (-2, 8) and (7, 8), what is the calculated distance,
and how is it obtained?

The distance is 9, obtained by calculating | -2 - 7 | = 9, since both points have y = 8.

Can the absolute value be used to find the distance between
points with different y-coordinates?

No, for points with different y-coordinates, you need to use the distance formula involving the square
root of the sum of squared differences: V[(x2 - X1)? + (y2 - y1)2].

What is the significance of the absolute value in calculating
distances in coordinate geometry?

The absolute value ensures the distance measurement is always positive, representing the true
length between two points regardless of their positions.

Additional Resources
Using The Absolute Value, Find The Distance Between The Points (-2, 8) And (7, 8)

In the world of coordinate geometry, understanding how to determine the distance between two
points is fundamental. Whether you're a student brushing up on math concepts or a professional
applying these principles in real-world scenarios such as navigation, engineering, or data analysis,
mastering the use of absolute value in calculating distances is essential. This article offers a
comprehensive exploration of how to find the distance between the points (-2, 8) and (7, 8),
emphasizing the role of absolute value, and delving into the underlying mathematical concepts with
clarity and depth.



Understanding the Coordinates and Their Significance

What Are Coordinates?

Coordinates are pairs (or triplets in three-dimensional space) that specify the position of a point
within a plane or space. In a two-dimensional coordinate system, commonly known as the Cartesian
plane, each point is represented as (%, y), where:

- x determines the point's horizontal position.
- y determines the point's vertical position.

For the points in question:
- Point A: (-2, 8)
- Point B: (7, 8)

Significance of the Coordinates

Both points share the same y-coordinate (8), meaning they lie on a line parallel to the x-axis. The x-
coordinates differ, indicating that the points are horizontally separated. Recognizing this visual and
positional context simplifies the process of calculating the distance, as it reduces to a
straightforward horizontal measurement.

The Concept of Distance in Coordinate Geometry

Why Is Distance Important?

Distance measures the length of the shortest path connecting two points. In coordinate geometry,
this is essential for applications such as:

- Navigation and mapping

- Computer graphics

- Physics and engineering calculations
- Data clustering and analysis

The Distance Formula

The general formula for calculating the distance \( d \) between two points \( (x 1,y 1)\) and \( (x 2,
y_2)\) is derived from the Pythagorean theorem:

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



This formula accounts for both the horizontal and vertical differences between points, combining
them to find the straight-line (Euclidean) distance.

Applying the Distance Formula to the Given Points

Step 1: Identify the Coordinates

Given points:
-M(x1,y1)=(228)\)
-\M((x2,y2)=(7,8)\)

Step 2: Calculate the Differences

- Horizontal difference: \(x 2-x 1 =7-(-2) =7+ 2 =9))
- Vertical difference: \(y 2-y 1=8-8=10))

Since the y-coordinates are identical, the points lie on the same horizontal line, simplifying the
calculation.

Step 3: Use the Distance Formula

Plugging these into the distance formula:

\[
d =\sqrt{(9)"2 + (0)~2} =\sqrt{81 + 0} = \sqrt{81} =9
\]

Thus, the distance between the points is 9 units.

The Role of Absolute Value in Distance Calculation

Understanding Absolute Value

Absolute value, denoted as \( |x| \), represents the magnitude of a number regardless of its sign. For
any real number \( x \):

\[
|x| = \begin{cases}
x, & \text{if } x \geq 0 \\



X, & \text{if } x <0
\end{cases}
\]

In the context of distance, the absolute value ensures that the measurement is always non-negative,
as physical distances cannot be negative.

Absolute Value in the Distance Formula

While the earlier calculation used direct subtraction, the concept of absolute value is inherently
embedded in the distance formula:

\[
d = |x 2-x 1| \quad \text{and} \quad |y 2 -y 1|
\]

This guarantees the calculation accounts for the direction of difference but yields a positive
magnitude.

Why Is Absolute Value Crucial?

- It ensures the differences in coordinates are measured as positive quantities.
- It prevents negative distances, which are nonsensical in physical and geometric contexts.
- It simplifies calculations, especially when the order of subtraction varies.

In our specific example:
- Horizontal difference: \( 7 - (-2) = 9)
- Vertical difference: \(8-8=0)

Applying the absolute value:
\(7-C2)[=191=9Y)
-\(|8-8]=10]=0V))

This confirms the distance as 9 units.

Special Cases: When Points Are Vertically or
Horizontally Aligned

Horizontal Alignment

When two points share the same y-coordinate, the distance reduces to the absolute difference of
their x-coordinates:



\[
d=|x2-x1|
\]

In our case, since both points are on \( y=8), the distance is simply:

Vertical Alignment

Similarly, if points share the same x-coordinate, the distance simplifies to:

\[
d=ly2-y1
\]

Understanding these special cases streamlines calculations and enhances comprehension of the
geometric relationships.

Extending the Concept: Distance Between Arbitrary
Points

General Approach
For points not aligned horizontally or vertically, the full distance formula must be employed. The

absolute value plays a critical role in:

- Calculating differences in coordinates
- Ensuring the differences are positive
- Applying the Pythagorean theorem to combine these differences

Example

Suppose we need to find the distance between (2, -3) and (5, 7):

\[

d=\sqrt{(5-2)"2 + (7-(-3))"2} =\sqrt{372 + 1072} = \sqrt{9 + 100} = \sqrt{109} \approx

10.44
\]

Here, the absolute value ensures the differences are positive:



Real-World Applications of Distance and Absolute
Value

Navigation and GPS Technologies

GPS systems calculate distances between locations using coordinate geometry principles, where
absolute values ensure proper measurement regardless of direction.

Engineering and Construction

Designing structures often involves calculating precise distances between points, with absolute
value ensuring measurements are positive and accurate.

Data Analysis and Clustering

In data science, Euclidean distance helps cluster similar data points. The concept hinges on
calculating absolute differences across dimensions.

Robotics and Automation

Robotic movement relies on coordinate calculations to determine the shortest path to a target
location, utilizing absolute value to measure distances accurately.

Conclusion: The Significance of Absolute Value in
Geometry

Understanding how to use the absolute value to find the distance between points like (-2, 8) and (7,

8) underscores a fundamental principle in geometry: distances are inherently non-negative. The

absolute value ensures that coordinate differences are measured correctly, regardless of their sign,
thus preserving the integrity of geometric calculations. As demonstrated, the distance in this specific

case is 9 units, a straightforward yet illustrative example of how mathematical concepts like
absolute value and the distance formula integrate seamlessly to provide precise, meaningful
measurements. Mastery of these principles not only enhances mathematical literacy but also
empowers practical applications across diverse fields, from navigation to data science, illustrating
the enduring relevance of coordinate geometry in our technological world.
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