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Understanding the relationship between points in a coordinate plane is
fundamental in geometry, mathematics, and various applied sciences. When
given specific points such as Point A (-6,8) and Point B (6,-7), exploring
their properties, the distance between them, the midpoint, and the equation
of the line passing through these points provides valuable insights. This
article offers a comprehensive overview of these points, emphasizing their
significance in coordinate geometry, and provides step-by-step calculations
to deepen your understanding.

Introduction to Coordinate Geometry

Coordinate geometry, also known as analytic geometry, combines algebra and
geometry to study geometric figures using a coordinate plane. It involves
plotting points, lines, and shapes using their coordinates—ordered pairs of
numbers (x, y). This approach simplifies the analysis of geometric properties
and relationships.

Key Concepts in Coordinate Geometry:

- Points: Locations in the plane represented as (x, y).

- Distance: The straight-line measurement between two points.

- Midpoint: The point exactly halfway between two points.

- Slope: The measure of the steepness of a line.

- Line Equation: The algebraic representation of a line passing through two
points.

Understanding Points A (-6,8) and B (6,-7)

The points in question are:
- Point A: (-6, 8)
- Point B: (6, -7)

These points are positioned on the Cartesian plane with specific x and y
coordinates.

Coordinates Breakdown:
- Point A (-6,8):
- X-coordinate: -6



- Y-coordinate: 8

- Point B (6,-7):

- X-coordinate: 6

- Y-coordinate: -7

Their locations suggest they are situated in different quadrants:

- Point A is in Quadrant II (since x is negative, y is positive).
- Point B is in Quadrant IV (positive x, negative y).

Calculating the Distance Between Points A and B

The distance between two points in the coordinate plane is determined by the
distance formula, derived from the Pythagorean theorem:

Distance Formula:
\[ d =\sqgrt{(x 2 - x 1)"2 + (y 2 - y 1)72} \]

Applying the formula:
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Calculations:

1. Difference in x-coordinates:

\[ X2 -x1=6-(-6)=6+06=12\]
2. Difference in y-coordinates:
\[y2-y1l=-7-8-=-15\]

3. Square of differences:

\[ 1272 = 144 \]

\[ (-15)72 = 225 \]

4. Sum of squares:

\[ 144 + 225 = 369 \]

5. Square root to find the distance:

\[ d = \sqrt{369} \approx 19.21 \]



Result:

The distance between Point A (-6,8) and Point B (6,-7) is approximately 19.21
units.

Finding the Midpoint Between Points A and B

The midpoint of a segment connecting two points is the average of their x and
y coordinates:

Midpoint Formula:

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

- X-coordinate:

\[ \frac{-6 + 6}{2} = \frac{0}{2} = 0 \]

- Y-coordinate:

\[ \frac{8 + (-7)}{2} = \frac{1}{2} = 0.5 \]

Result:

The midpoint between points A and B is (0, 0.5).

Determining the Slope of the Line Passing
Through A and B

The slope indicates the steepness of the line connecting two points and is
calculated as:

Slope Formula:
\[ m=\frac{y 2 - y 1}{x 2 - x 1} \]
Applying the coordinates:

\[ m = \frac{-7 - 8}{6 - (-6)} = \frac{-15}{12} = -\frac{5}{4} \I]



Interpretation:
- The slope is -1.25, indicating the line decreases in y-value as x

increases.
- A negative slope reflects a downward trend from left to right.

Equation of the Line Through Points A and B

To formulate the line's equation, use the point-slope form:
Point-Slope Equation:
\[y -y1l=m(x-x1)\]

Using Point A (-6,8) and the slope \( m = -\frac{5}{4} \):

\[ y - 8 =-\frac{5}{4}(x - (-6)) \]
[y - 8 = -\frac{5}{4}(x + 6) \]
Distribute
\[ y - 8 = -\frac{5}{4}x - \frac{5}{4} \times 6 \]
\[ y - 8 = -\frac{5}{4}x - \frac{30}{4} \]
\[ vy - 8 = -\frac{5}{4}x - \frac{15}{2} \]

Add 8 to both sides:
\[ v = -\frac{5}{4}x - \frac{15}{2} + 8 \]

Express 8 as a fraction with denominator 2:

\[ 8 = \frac{16}{2} \]

So:

\[ y = -\frac{5}{4}x - \frac{15}{2} + \frac{16}{2} \]
[ v = -\frac{5}{4}x + \frac{1}{2} \]

Final line equation:

\[ y = -\frac{5}{4}x + \frac{1}{2} \]



Applications of Points A and B in Real-World
Contexts

Understanding the properties of these points and their connecting line has
numerous practical applications:

1. Navigation and Mapping

Calculating distances between locations based on coordinate points.
Finding midpoints for determining central locations or meeting points.

N

. Engineering and Design

Designing structures where precise measurements between points are
critical.
- Plotting lines and slopes for structural analysis.

3. Computer Graphics

Rendering lines and shapes based on coordinate points.
Calculating object movement paths.

I

. Physics and Motion

Analyzing trajectories and paths of moving objects.
Determining the midpoint or average position of particles.

Advanced Concepts: Perpendicular and Parallel
Lines

Extending the analysis, understanding whether the line through Points A and B
is perpendicular or parallel to other lines can be insightful.

Slope of the Line:

\[ m_{AB} = -\frac{5}{4} \]

To find:

- Perpendicular lines: lines with slopes that are negative reciprocals.
\[ m {perpendicular} = \frac{4}{5} \I]

- Parallel lines: lines with the same slope.



\[ m {parallel} = -\frac{5}{4} \I

Equation of a line perpendicular to AB passing through Point A:
\[ y - 8 = \frac{4}{5}(x + 6) \]

Equation of a line parallel to AB passing through Point B:

\[ y + 7 = -\frac{5}{4}(x - 6) \]

Summary of Key Calculations

| Calculation | Result | Explanation |

Distance | approximately 19.21 units | Between Points A and B |
Midpoint | (0, 0.5) | Middle point of segment AB |

Slope | -5/4 | Line connecting A and B |

Line Equation | y = -5/4 x + 1/2 | Line passing through A and B |

Conclusion

The points (-6, 8) and (6, -7) serve as excellent examples for exploring core
concepts in coordinate geometry. From calculating the distance and midpoint
to deriving the line's equation and understanding its slope, these
calculations form the foundation for analyzing spatial relationships in the
Cartesian plane. Whether applied in academic settings, engineering,
navigation, or computer graphics, mastering these concepts enhances spatial
reasoning and mathematical proficiency.

Understanding how to work with specific points like Point A and Point B
enables better problem-solving skills in geometric applications. The detailed
steps demonstrated here provide a clear pathway for students and
professionals alike to analyze and interpret points and lines in any
coordinate system.

Remember: Mastery of coordinate geometry principles opens up numerous avenues
in science, technology, engineering



Frequently Asked Questions

How do you find the distance between Point A (-6, 8)

and Point B (6, -7)7?

Use the distance formula: v[(x2 - x1)2 + (y2 - y1)?2
(

values: V[(6 - (-6))2 + (-7 - 8)2] = +V[(12)2 + (-15
=~ 19.21 units.

. Substituting the
2] = V(144 + 225) = V369

]
)
What is the midpoint between Point A (-6, 8) and
Point B (6, -7)7?

Use the midpoint formula: ((x1 + x2)/2, (y1 + y2)/2). Calculating: ((-6 +
6)/2, (8 + (-7))/2) = (0/2, 1/2) = (0, 0.5).

What is the slope of the line passing through Point
A (-6, 8) and Point B (6, -7)?

Slope (m) = (y2 - y1) / (X2 - x1) = (-7 - 8) / (6 - (-6)) = (-15) / (12) =
-5/4.

Is the line connecting Point A (-6, 8) and Point B
(6, -7) increasing or decreasing?

Since the slope is negative (-5/4), the line is decreasing as you move from
left to right.

What is the equation of the line passing through
points (-6, 8) and (6, -7)7?

Using point-slope form: y - y1 = m(x - xi1). Plugging in Point A and the
slope: y - 8 = (-5/4)(x + 6). Simplified, the equation is y = (-5/4)x + 0.5.

Additional Resources

Analyzing the Coordinates: A Comprehensive Deep Dive into Point A (-6, 8) and
Point B (6, -7)

Understanding the significance and characteristics of specific points on the
Cartesian plane is fundamental in many fields, from mathematics and physics
to engineering and computer science. In this detailed exploration, we focus
on two particular points: Point A at (-6, 8) and Point B at (6, -7). We will
examine their properties, relationships, and applications, providing a
thorough analysis that encompasses geometric, algebraic, and contextual
perspectives.



Introduction to Coordinate Points

Before delving into the specifics of Points A and B, it’s essential to
establish foundational knowledge about coordinate points in the Cartesian
plane.

What Are Coordinates?

- Coordinates are ordered pairs (x, y) that specify a point's position
relative to the origin (0, 0).

- The first number (x) indicates the horizontal position (left or right).
- The second number (y) indicates the vertical position (up or down).

The Significance of Sign and Magnitude

- Negative x-values indicate points to the left of the origin; positive x-
values are to the right.

- Negative y-values indicate points below the origin; positive y-values are
above.

- The magnitude (absolute value) indicates the distance from the origin along
that axis.

Detailed Examination of Point A (-6, 8)

Point A is located at (-6, 8). This section explores its geometric placement,
related properties, and potential implications.

Geometric Placement and Significance

- Quadrant Location: The point resides in the second quadrant where x 1is
negative and y is positive.
- Distance from Origin: Calculated using the Pythagorean theorem:

\ [

d A =\sqrt{(-6)"2 + 872} = \sqrt{36 + 64} = \sqrt{100} = 10
\1]

So, Point A is exactly 10 units away from the origin.

- Angle with Respect to the Positive X-Axis: The angle 6 can be computed



using:

\ [

\theta A = \arctan\left( \frac{8}{-6} \right) = \arctan(-\frac{4}{3}) \approx
-53.13"\circ

\1

Since the point is in the second quadrant, the actual angle from the positive
X-axis 1is:

\ [
180"™\circ - 53.13"\circ \approx 126.87"\circ
\1]

This angle is significant when considering rotations or directional vectors.

Symmetry and Reflection

- Reflecting Point A across the y-axis yields a point at (6, 8).

- Reflecting across the x-axis yields (-6, -8).

- These reflections can be useful in symmetry analyses and in solving
geometric problems involving mirror images.

Applications and Contexts

- Navigation and Mapping: Knowing the exact position relative to the origin
helps in plotting routes or locations.

- Physics: If the origin represents a point of interest, such as a center of
mass, Point A's position informs calculations of forces or moments.

- Graphing and Visualization: Plotting Point A aids in understanding
geometric shapes, functions, or spatial relationships.

Detailed Examination of Point B (6, -7)

Point B is at (6, -7). Similar to Point A, its properties and implications
are explored below.

Geometric Placement and Significance

- Quadrant Location: Located in the fourth quadrant, where x is positive and
y is negative.
- Distance from Origin: Using the Pythagorean theorem:

\[



d B = \sqrt{672 + (-7)72} = \sqrt{36 + 49} = \sqrt{85} \approx 9.22
\1

Slightly less than Point A’s distance, indicating a somewhat closer proximity
to the origin.

- Angle with Respect to the Positive X-Axis: Calculated as:

\ [
\theta B = \arctan\left( \frac{-7}{6} \right) \approx -49.4"\circ
\1]

Since the point is in the fourth quadrant, the measured angle from the
positive x-axis is approximately 360° - 49.4° = 310.6°.

Symmetry and Reflection

- Reflecting across the y-axis transforms Point B into (-6, -7).

- Reflecting across the x-axis yields (6, 7).

- These reflections can be useful in symmetry considerations, especially when
analyzing functions or geometric figures.

Applications and Contexts

- Physics: In motion analysis, the position of Point B relative to the origin
can help determine velocity vectors or forces.

- Engineering: Coordinates like these are essential for designing components,
especially in CAD software.

- Mathematics: Used in vector calculations, distance formulas, and in
analyzing geometric shapes.

Relationship Between Points A and B

Having examined each point individually, the next step involves analyzing
their relationship. This includes distance, midpoint, slope, and potential
geometric interpretations.

Distance Between Points A and B

- The straight-line distance between the two points is calculated as:

\ [
d {AB} = \sqrt{(x 2 - x 1)"2 + (y 2 - y 1)72} = \sqrt{(6 - (-6))"2 + (-7 -
8)"2}



\]

\ [

d {AB} = \sqrt{(12)"2 + (-15)"2} = \sqrt{144 + 225} = \sqrt{369} \approx
19.21

\1

This indicates that the points are approximately 19.21 units apart, a
significant distance in typical coordinate systems.

Midpoint Calculation

- The midpoint of the segment connecting Points A and B is:

\ [

M x = \frac{-6 + 6}{2} = 0, \quad M y = \frac{8 + (-7)}{2} = \frac{1}{2} =
0.5

\1

So, the midpoint is at (0, 0.5). This point lies very close to the origin,
slightly above the x-axis.

Slope of the Line Connecting Points A and B

- The slope (m) is:

\ [

m = \frac{y 2 - y 1}{x 2 - x 1} = \frac{-7 - 8}{6 - (-6)} = \frac{-15}{12} =

-\frac{5}{4} = -1.25
\]

The negative slope indicates the line connecting the two points descends from
left to right.

Line Equation Through Points A and B
- Using point-slope form with Point A:
\ [

y - 8 = -1.25 (X + 6)
\1

Simplifies to:
\ [

y = -1.25x - 7.5 + 8 = -1.25x + 0.5
\]



This line passes through both points and can be used for further analysis,
such as reflection or intersection studies.

Angle of the Connecting Line

- The angle 6 of the line relative to the positive x-axis:

\ [
\theta {line} = \arctan(m) = \arctan(-1.25) \approx -51.34"\circ
\1]

This corresponds to an angle of approximately 308.66°, indicating the line
slopes downward to the right.

Geometric and Spatial Interpretations

Understanding the positions of Points A and B within the coordinate system
unlocks various geometric interpretations.

Quadrant Analysis and Symmetry

- The points are located in opposite quadrants:

- Point A in the second quadrant.

- Point B in the fourth quadrant.

- This symmetric placement across the y-axis suggests potential symmetry
considerations.

Vector Representations

- Vector from Origin to Point A: \(\vec{A} =
- Vector from Origin to Point B: \(\vec{B}
- Dot Product:

I
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\ [
\vec{A} \cdot \vec{B} = (-6)(6) + (8)(-7) = -36 - 56 = -92
\]

The negative dot product indicates that the vectors are oriented more than
90° apart.

- Magnitude of Vectors:

\ [
|[\vec{A}| = 10, \quad |\vec{B}| \approx 9.22



\]

- Angle Between Vectors:

\ [
\cos \theta =
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