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Understanding the relationship between points in a coordinate plane is fundamental in geometry.
When dealing with points like Point A and Point B, knowing their coordinates allows us to calculate
distances, slopes, and other important geometric properties. In this article, we will explore how to
determine the distance between two points, especially when given specific coordinates, and how this
concept applies in various mathematical contexts.

---

Understanding Coordinates and the Cartesian Plane

What Are Coordinates?
Coordinates are numerical values that specify the position of a point in a two-dimensional space.
They consist of an x-value and a y-value, often written as (x, y). The x-coordinate indicates the point's
horizontal position, while the y-coordinate indicates its vertical position.

The Cartesian Plane
The Cartesian plane is a two-dimensional coordinate system formed by two perpendicular axes:
- The x-axis (horizontal)
- The y-axis (vertical)

Points are plotted based on their coordinates relative to these axes.

---

Given Data and Its Significance

Coordinates of Point B
- Point B has coordinates: (4, 1)
- The x-coordinate of Point B is 4
- The y-coordinate of Point B is 1



Coordinate of Point A
- The x-coordinate of Point A is -2
- The y-coordinate of Point A is unknown and needs to be determined or considered in calculations

What We Need to Find
- The distance between Point A and Point B
- Understanding how the x-coordinate of Point A influences the distance calculation

---

Calculating the Distance Between Two Points

The Distance Formula
The distance \( d \) between two points \( A(x_1, y_1) \) and \( B(x_2, y_2) \) in a plane is given by the
formula:

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

This formula is derived from the Pythagorean theorem and calculates the straight-line distance
between the points.

Applying the Distance Formula
Given:
- \( x_2 = 4 \), \( y_2 = 1 \)
- \( x_1 = -2 \), \( y_1 = y \) (unknown)

The distance becomes:

\[
d = \sqrt{(4 - (-2))^2 + (1 - y)^2} = \sqrt{(6)^2 + (1 - y)^2} = \sqrt{36 + (1 - y)^2}
\]

To find the distance, the value of \( y \) must be known or specified.

---



Scenarios Based on the Known Data

Scenario 1: The Y-coordinate of Point A is Known
If the y-coordinate of Point A is provided, calculating the distance becomes straightforward:
- Plug the y-value into the distance formula
- Simplify and compute

Example:
Suppose Point A has coordinates (-2, 3). Then,

\[
d = \sqrt{36 + (1 - 3)^2} = \sqrt{36 + (-2)^2} = \sqrt{36 + 4} = \sqrt{40} \approx 6.32
\]

The distance between (-2, 3) and (4, 1) is approximately 6.32 units.

Scenario 2: The Y-coordinate of Point A is Unknown
If only the x-coordinate of Point A is known, and the y-coordinate is not specified, the distance
formula yields a range of possible distances depending on the y-value.

---

Determining the Y-Coordinate of Point A for a Specific
Distance

Setting a Target Distance
Suppose you want to find the y-coordinate of Point A such that the distance between Point A and
Point B is a specific value, say \( d \).

Given:
\[
d = \sqrt{36 + (1 - y)^2}
\]

Squaring both sides:

\[
d^2 = 36 + (1 - y)^2
\]



Rearranged:

\[
(1 - y)^2 = d^2 - 36
\]

Taking square roots:

\[
1 - y = \pm \sqrt{d^2 - 36}
\]

Finally:

\[
y = 1 \mp \sqrt{d^2 - 36}
\]

Important: For real solutions, \( d^2 \geq 36 \), meaning the distance must be at least 6 units.

---

Visualizing the Relationship Between Coordinates and
Distance

Graphical Representation
Plotting points A and B on the Cartesian plane helps in visualizing their positions and the distance
between them. The locus of all points at a fixed distance \( d \) from Point B forms a circle:

\[
(x - 4)^2 + (y - 1)^2 = d^2
\]

Any point on this circle is exactly \( d \) units from Point B.

Using Graphs to Find Coordinates
- If the distance is known, plotting the circle helps identify possible locations for Point A.
- If only the x-coordinate of Point A is known, the intersection of the vertical line \( x = -2 \) with this
circle gives potential y-values.

---



Practical Applications of Distance Calculations

Navigation and Mapping
- Determining the shortest path between two points
- Locating points at a specific distance from known landmarks

Engineering and Design
- Designing layouts where distances and positions are critical
- Ensuring components are placed accurately in a 2D plane

Computer Graphics
- Calculating distances for rendering objects
- Collision detection between objects based on proximity

Real-World Problem Solving
Consider a scenario where:
- Point B is a landmark at (4,1)
- Point A is an object located somewhere along the line \( x = -2 \)
- The goal is to find all possible positions of Point A at a specific distance from Point B

---

Additional Concepts Related to Distance in the
Coordinate Plane

Midpoint Formula
The midpoint \( M \) between points \( A(x_1, y_1) \) and \( B(x_2, y_2) \):

\[
M = \left( \frac{x_1 + x_2}{2}, \frac{y_1 + y_2}{2} \right)
\]

Useful for finding the center point between two locations.



Slope of the Line Connecting Two Points
The slope \( m \) between points A and B:

\[
m = \frac{y_2 - y_1}{x_2 - x_1}
\]

Provides information about the angle or direction from one point to another.

---

Summary and Key Takeaways

- The coordinates of points A and B are essential in calculating distances.
- The distance between two points in a plane is determined by the distance formula derived from the
Pythagorean theorem.
- When only partial coordinate information is available, the distance formula can help find unknowns
or set constraints.
- Visualizations like plotting points and circles aid in understanding spatial relationships.
- These concepts have broad applications across navigation, engineering, computer graphics, and
more.

---

Conclusion
Understanding how to calculate the distance between points with known coordinates is a
fundamental skill in geometry, algebra, and various applied fields. Given the specific coordinates of
Point B at (4, 1) and the x-coordinate of Point A at -2, you can determine the distance between them
once the y-coordinate of Point A is known or by exploring possible y-values for specific distance
goals. Mastery of the distance formula and related concepts enables precise spatial analysis and
problem-solving in numerous real-world scenarios.

---
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Frequently Asked Questions

What is the general approach to find the coordinates of Point



A if the distance between Point A and Point B is known?
To find the coordinates of Point A, use the distance formula in conjunction with the known
coordinates of Point B and the given x-coordinate of Point A, solving for the y-coordinate(s).

Given Point B at (4,1) and Point A with x-coordinate -2, how do
you calculate the possible y-coordinates of Point A if the
distance between them is known?
Use the distance formula: distance = √[(x2 - x1)² + (y2 - y1)²]. Plug in x1 = -2, x2 = 4, y2 = 1, and set
the distance to the known value; then solve for y1.

If the distance between Point A at (-2, y) and Point B at (4,1)
is 7 units, what are the possible y-values of Point A?
Solve √[(4 - (-2))² + (1 - y)²] = 7. Simplify to √[6² + (1 - y)²] = 7, then (36 + (1 - y)²) = 49. Solve for y:
(1 - y)² = 13, so y = 1 ± √13.

Can there be more than one point A with x = -2 at a fixed
distance from Point B? Why?
Yes, because for a fixed x-coordinate and distance, there are generally two possible y-values (above
and below the line), resulting in two points A.

How does changing the distance between Point A and Point B
affect the y-coordinate of Point A?
Changing the distance alters the value inside the square root in the distance formula, leading to
different y-values that satisfy the equation, which can be more or less spread out depending on the
distance.

What is the significance of the x-coordinate of Point A being -2
in this problem?
Knowing the x-coordinate simplifies the problem to solving a quadratic for y, since the x-value is
fixed, reducing the problem to finding the y-values that satisfy the distance condition.

How can the distance between Point A and Point B be
interpreted geometrically?
Geometrically, the points lie on a circle centered at Point B with a radius equal to the distance
between the two points. Fixing the x-coordinate of Point A restricts the possible positions to the
intersection points of this circle with the vertical line x = -2.



What methods can be used to solve for the y-coordinate of
Point A given the known data?
Methods include algebraic manipulation of the distance formula, solving quadratic equations, or
graphically finding intersection points between a circle and a vertical line.

If the distance between Point A at (-2, y) and Point B at (4,1)
is zero, what does that imply about Point A?
It implies that Point A and Point B coincide at the same location, so y must be 1, and the point is
(-2,1) only if the distance is zero.

Additional Resources
Point B Has Coordinates (4, 1). The X-coordinate of Point A Is -2. The Distance Between Point A and
Point B

In the realm of coordinate geometry, the relationships between points on the Cartesian plane serve
as foundational principles that underpin a vast array of mathematical concepts, from basic plotting
to advanced algebraic applications. Among these, understanding how to determine the distance
between two points with known coordinates is paramount. This article delves into the specifics of the
problem: given that Point B has coordinates (4, 1) and the x-coordinate of Point A is -2, what is the
distance between Point A and Point B?

This investigation explores the geometric and algebraic principles involved, the methods to compute
the distance, and the broader implications of such calculations. Through detailed analysis, we aim to
clarify the underlying concepts and provide a comprehensive understanding suitable for students,
educators, and enthusiasts alike.

---

Understanding the Coordinates: Setting the Stage

Before delving into calculations, it is crucial to understand the given data:

- Point B: Coordinates (4, 1)
- Point A: Coordinates (-2, y), where y is unknown

The problem provides a fixed x-coordinate for Point A, which simplifies the analysis by reducing the
variables involved. The key unknown here is the y-coordinate of Point A, which can be any real
number unless additional constraints are specified.

---



The Core Question: How to Calculate the Distance?

The fundamental mathematical tool for determining the distance between two points in the plane is
the Distance Formula, derived from the Pythagorean theorem. The general form for two points \(
(x_1, y_1) \) and \( (x_2, y_2) \) is:

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

Applying this to our points:

\[
d = \sqrt{(4 - (-2))^2 + (1 - y)^2}
\]

which simplifies to:

\[
d = \sqrt{(6)^2 + (1 - y)^2} = \sqrt{36 + (1 - y)^2}
\]

This formula indicates that the distance depends on the unknown y-coordinate of Point A. Without
additional information about y, the distance cannot be uniquely determined. Instead, the problem
reduces to analyzing the relationship between y and the distance.

---

Exploring the Range of Possible Distances

Given the flexibility of y, the distance between Point A and Point B can vary. To understand this
variation, consider the function:

\[
d(y) = \sqrt{36 + (1 - y)^2}
\]

This is a function of y, and its behavior reflects how the distance changes as y varies.

Key observations:

- The minimum distance occurs when \( (1 - y)^2 \) is minimized, i.e., when \( y = 1 \).
- The maximum distance is unbounded as y approaches infinity or negative infinity.



Calculating the minimum distance:

When \( y = 1 \):

\[
d_{min} = \sqrt{36 + (1 - 1)^2} = \sqrt{36 + 0} = 6
\]

This indicates that the closest Point A can be to Point B, given the x-coordinate constraint, is 6 units,
located directly horizontally aligned with Point B at \( y = 1 \).

Implication of the range:

- For any y, the distance is at least 6.
- As y diverges from 1, the distance increases without bound.

---

Geometric Interpretation: Visualizing the Locus of
Point A

The set of all points with x-coordinate \(-2\) forms a vertical line:

\[
x = -2
\]

Given the fixed point B at (4, 1), the possible positions of Point A form a vertical line intersecting the
plane at all y-values.

Visualizing the distance:

- For each y, the point \( A(-2, y) \) lies somewhere on the line \( x = -2 \).
- The distance between \( A(-2, y) \) and \( B(4, 1) \) is:

\[
d(y) = \sqrt{36 + (1 - y)^2}
\]

- The locus of points where the distance is constant \( d \) is a circle:

\[
( x + 2 )^2 + ( y - 1 )^2 = r^2



\]

but since \( x = -2 \), the circle reduces to a point at \( y = y \), with the radius depending on the
fixed distance.

Key insight:

- The set of points at a fixed distance \( d \) from \( B \) that lie on \( x = -2 \) are the intersection
points of the circle centered at \( B(4, 1) \) with radius \( d \), and the vertical line \( x = -2 \).

---

Finding the Specific Distance: Scenarios and
Constraints

Given the data, the most straightforward interpretation involves considering the entire set of
possible points \( A(-2, y) \) and their distances from \( B(4, 1) \). However, if the problem aims to
find the actual distance between Point A and Point B when specific constraints are applied, such as:

- Point A lies on a particular locus (e.g., a circle, line, or other geometric shape)
- The distance between the points is known or constrained

then additional information is necessary.

For example, suppose the problem specifies that Point A is exactly 10 units from Point B. Then,
solving for \( y \):

\[
10 = \sqrt{36 + (1 - y)^2}
\]

Squaring both sides:

\[
100 = 36 + (1 - y)^2
\]

\[
(1 - y)^2 = 64
\]

\[
1 - y = \pm 8
\]

which yields:



\[
y = 1 \pm 8
\]

\[
y = 9 \quad \text{or} \quad y = -7
\]

Thus, in this scenario, Point A could be at \( (-2, 9) \) or \( (-2, -7) \).

---

Implications and Applications of This Analysis

Understanding the relationship between fixed coordinates and variable points is fundamental in
various fields:

- Navigation and GPS: Calculating distances based on known points.
- Robotics: Path planning where certain coordinates are restricted.
- Engineering: Structural analysis involving points and distances.
- Mathematics Education: Teaching the concepts of coordinate geometry and distance calculations.

This analysis also demonstrates how geometric constraints influence the possible locations and
distances, emphasizing the importance of coordinate relationships.

---

Conclusion: Synthesis and Broader Significance

The investigation into the problem of Point B Has Coordinates (4, 1). The X-coordinate Of Point A Is
-2. The Distance Between Point A and Point B reveals several key insights:

- Without additional constraints, the distance is not uniquely defined but varies as a function of the
y-coordinate of Point A.
- The minimum possible distance is 6 units, achieved when \( y = 1 \).
- The potential range of distances extends indefinitely as \( y \) moves away from 1.

This problem exemplifies the elegance of coordinate geometry and the power of algebraic methods
in solving spatial problems. It underscores the importance of understanding the variables involved
and the geometric interpretations that aid in visualizing complex relationships.

In practical applications, knowing how to compute and interpret distances in the coordinate plane is
invaluable, whether in mapping, design, or theoretical mathematics. As demonstrated, simple fixed
points and constraints can generate a rich landscape of solutions and geometric configurations,
reflecting the depth and versatility of analytical geometry.



---

In summary, the distance between Point A at \((-2, y)\) and Point B at \((4, 1)\) is given by:

\[
d(y) = \sqrt{36 + (1 - y)^2}
\]

which depends entirely on the y-coordinate of Point A. The minimal distance is 6 units, occurring
when \( y = 1 \), and the distance can grow without bound as \( y \) diverges from this value. This
foundational understanding serves as a stepping stone for more complex geometric analyses and
highlights the interconnectedness of algebra and geometry in solving spatial problems.
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