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When exploring the world of mathematics, numbers, and their relationships,
certain questions emerge that challenge our understanding and spark
curiosity. One such intriguing question is: Four different points away from
5,4? While it may initially sound abstract, this question invites us to delve
into concepts of coordinate geometry, distances, and the fascinating ways
points relate within a plane. In this comprehensive guide, we'll explore what
it means to find points that are "away" from a specific coordinate, how to
calculate such points, and the various contexts where this concept applies.
Whether you're a student preparing for exams, a math enthusiast, or someone
interested in geometric problem-solving, this article will clarify the idea
and provide practical examples.

---

Understanding the Concept: What Does "Four
Different Points Away From 5,4" Mean?

Before diving into calculations and examples, it's important to interpret the
phrase accurately.

Deciphering the Phrase
- "Points away from 5,4" typically refers to points in a coordinate plane
that are at a particular distance from the coordinate point (5,4).
- "Four different points" implies that there are four unique locations that
satisfy certain conditions related to this distance.

In essence, the phrase suggests finding points in the plane that are a
specified distance away from the point (5,4). The number "four" indicates the
number of such points, which hints at geometric concepts like circles or
spheres (in 3D).

---

Mathematical Foundations: Distance Between
Points

To locate points away from (5,4), we need to understand how to measure the
distance between two points in the coordinate plane.



The Distance Formula
Given two points, \( P(x_1, y_1) \) and \( Q(x_2, y_2) \), the distance \( d
\) between them is:

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

This formula is derived from the Pythagorean theorem and is fundamental in
coordinate geometry.

Applying the Distance Formula
- To find points at a specific distance \( r \) from (5,4), set:

\[
\sqrt{(x - 5)^2 + (y - 4)^2} = r
\]

- Squaring both sides:

\[
(x - 5)^2 + (y - 4)^2 = r^2
\]

- Geometrically, this equation represents a circle centered at (5,4) with
radius \( r \).

---

Finding Four Points Away From 5,4

Given the above understanding, the task reduces to finding four points that
are at a certain distance from (5,4). The key is choosing an appropriate
radius \( r \) and then determining points on the circle with that radius.

Step 1: Select a Distance \( r \)
- The distance \( r \) can be any positive number; common choices are \( r =
1, 2, 3, \) etc.
- For clarity, let's pick \( r = 3 \). The circle equation becomes:

\[
(x - 5)^2 + (y - 4)^2 = 9
\]



Step 2: Find Four Points on the Circle
- To find four points, select specific angles or coordinates that satisfy the
circle equation.

Method 1: Using Symmetry
- The circle centered at (5,4) with radius 3 includes points at:

1. Horizontal points:
- \( (5 + 3, 4) = (8, 4) \)
- \( (5 - 3, 4) = (2, 4) \)

2. Vertical points:
- \( (5, 4 + 3) = (5, 7) \)
- \( (5, 4 - 3) = (5, 1) \)

These four points are symmetric and exactly 3 units away from (5,4).

Method 2: Using Parametric Equations
- For any angle \( \theta \):

\[
x = 5 + r \cos \theta
\]
\[
y = 4 + r \sin \theta
\]

- By choosing four different angles (e.g., 0°, 90°, 180°, 270°), you get four
points:

| Angle (degrees) | Coordinates |
|-----------------|-------------------------|
| 0° | (8, 4) |
| 90° | (5, 7) |
| 180° | (2, 4) |
| 270° | (5, 1) |

---

Extending the Concept: Multiple Distances and
Points

While we've considered a fixed radius, the idea of "away" can extend to
various distances. Here's how:



Multiple Distances From a Point
- For example, find points that are exactly 2 units, 4 units, or any
specified distance away from (5,4).
- Each set of points forms a circle with radius equal to that distance.

Finding Multiple Points at Different Distances
- For each radius \( r \), the points lie on the circle:

\[
(x - 5)^2 + (y - 4)^2 = r^2
\]

- The number of points on a circle at a specific radius is infinite, but for
symmetry, we often choose points at specific angles to get four distinct
points.

Special Cases: Points in Different Directions
- The four points can be located in any direction from the center:
- East, West, North, South
- NE, NW, SE, SW
- For example, for \( r = 3 \):

| Direction | Coordinates |
|------------|----------------------------|
| East | (8, 4) |
| West | (2, 4) |
| North | (5, 7) |
| South | (5, 1) |

---

Applications of Points Away From a Given
Coordinate

Understanding how to find points at a certain distance from a fixed point has
practical and theoretical applications across various fields:

1. Geometry and Trigonometry
- Designing geometric figures and understanding symmetry.
- Solving problems involving circles and distances.



2. Computer Graphics and Game Design
- Calculating object placements relative to a point.
- Creating circular motion or positioning objects at specific distances.

3. Navigation and GPS
- Determining locations at certain distances from known points.
- Plotting waypoints in coordinate systems.

4. Physics and Engineering
- Analyzing forces or signals radiating from a source point.
- Designing structures with specific spatial arrangements.

---

Practical Example: Finding Four Points 5 Units
Away From (5,4)

Let's consider a real-world problem: Suppose you want to locate four points
that are exactly 5 units away from the point (5,4). Here's how you do it:

Step 1: Write the Circle Equation
\[
(x - 5)^2 + (y - 4)^2 = 25
\]

Step 2: Determine Four Points Using Angles
- Pick angles: 0°, 90°, 180°, and 270°.

| Angle | Coordinates | Calculation |
|--------|------------------------|-------------------------------------|
| 0° | \( (5 + 5, 4) \) | \( (10, 4) \) |
| 90° | \( (5, 4 + 5) \) | \( (5, 9) \) |
| 180° | \( (5 - 5, 4) \) | \( (0, 4) \) |
| 270° | \( (5, 4 - 5) \) | \( (5, -1) \) |

These four points are all exactly 5 units away from (5,4).

---



Conclusion

The phrase "Four different points away from 5,4?" can be interpreted as
locating four unique points at a specific distance from the coordinate (5,4).
This concept is rooted in the fundamental principles of coordinate geometry,
primarily involving circles and the distance formula. By understanding how to
apply the distance formula and parametric equations, you can find multiple
points in any direction, at any specified distance, creating geometric
patterns and solving practical problems.

Whether you're exploring theoretical math, designing graphics, or working on
spatial problems, mastering the idea of points at a certain distance from a
known coordinate is invaluable. Remember, the key steps involve selecting a
distance, using the circle equation, and choosing points systematically
through symmetry or angles. With practice, you'll be able to handle more
complex problems involving multiple points, varying distances, and their
applications across diverse fields

Frequently Asked Questions

What does 'Four Different Points Away From 5, 4'
mean in coordinate geometry?
It refers to points that are located a distance of four units from the point
(5, 4) in the coordinate plane, often lying on circles centered at (5, 4)
with radius 4.

How can I find all points that are four units away
from the point (5, 4)?
You can find these points by solving the equation of a circle centered at (5,
4) with radius 4: (x - 5)^2 + (y - 4)^2 = 16. The solutions give all points
exactly four units from (5, 4).

Are the points four units away from (5, 4) always on
a circle?
Yes, all points exactly four units away from (5, 4) lie on the circle with
radius 4 centered at (5, 4).

Can points be four units away from (5, 4) in
multiple directions?
Yes, since the points form a circle around (5, 4), they are in all directions
at a distance of four units, creating an infinite set of points on the



circle.

What are some specific points that are four units
away from (5, 4)?
Some examples include (5 + 4, 4) = (9, 4), (5 - 4, 4) = (1, 4), (5, 4 + 4) =
(5, 8), and (5, 4 - 4) = (5, 0).

How do the coordinates of points four units away
from (5, 4) relate to the Pythagorean theorem?
The points satisfy the equation (x - 5)^2 + (y - 4)^2 = 16, which is derived
from the Pythagorean theorem for the distance between the points and (5, 4).

Is there a way to find points four units away from
(5, 4) along specific directions?
Yes, by choosing an angle θ and using parametric equations: x = 5 + 4 cos θ,
y = 4 + 4 sin θ, you can find points at distance 4 in any direction.

Can the concept of four points away from (5, 4) be
applied to other distances or points?
Absolutely. The same principle applies for any distance r, where points are
on a circle centered at the given point with radius r.

What practical applications involve points a fixed
distance away from a specific point?
Such concepts are used in fields like navigation, robotics, computer
graphics, and GIS to determine reachable areas, sensor ranges, or zones of
influence around a point.

Additional Resources
Four Different Points Away From 5,4?

In the realm of mathematics, coordinate geometry serves as a foundational
pillar that bridges algebra with spatial understanding. Whether you're
plotting points on a Cartesian plane or analyzing geometric configurations,
the concept of distance between points is fundamental. Today, we explore a
specific question: "Four different points away from 5,4?" This intriguing
inquiry invites us to consider how to identify multiple points that are
precisely a certain distance from a given point—in this case, from the
coordinate (5, 4). Understanding this concept not only deepens our grasp of
geometric principles but also has practical applications in fields such as



computer graphics, navigation, and spatial analysis.

In this article, we will dissect the problem systematically, examining what
it means for points to be a specific distance away, how to determine these
points, and what their geometric significance is. We will explore the
mathematical methods involved, including the use of circles and distance
formulas, and offer insights into the nature of such point configurations.

---

Understanding the Core Concept: Distance in the
Coordinate Plane

Before delving into specific points, it’s essential to understand the
fundamental notion of distance in the Cartesian coordinate system.

The Distance Formula

Given two points, \( P_1(x_1, y_1) \) and \( P_2(x_2, y_2) \), the Euclidean
distance between them is calculated as:

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

This formula is derived from the Pythagorean theorem and provides a direct
measure of straight-line distance.

Applying the Distance Formula to Our Problem

Suppose we have a fixed point \( P_0(5, 4) \). Our goal is to find points \(
P(x, y) \) that are a specific distance \( r \) away from \( P_0 \).
Mathematically, this condition is expressed as:

\[
\sqrt{(x - 5)^2 + (y - 4)^2} = r
\]

Squaring both sides yields:

\[
(x - 5)^2 + (y - 4)^2 = r^2
\]

This equation defines a circle centered at \( (5, 4) \) with radius \( r \).
Therefore, all points that are exactly \( r \) units away from \( (5, 4) \)
lie on this circle.



---

Finding Four Points that Are Different
Distances from (5,4)

The core of the problem involves identifying four distinct points that are at
different distances from \( (5, 4) \). To clarify, we can approach this in
two ways:

1. Four points all at the same distance but different locations.
2. Four points each at different, distinct distances from \( (5,4) \).

Given the wording, "Four different points away from 5,4," it suggests the
latter—finding four points, each at a different distance from \( (5, 4) \).

Choosing Different Distances

Let’s select four different radii \( r_1, r_2, r_3, r_4 \), each greater than
zero, to define four circles centered at \( (5, 4) \). Each circle will
contain infinitely many points at that particular distance from \( (5, 4) \).

For example:

- \( r_1 = 2 \)
- \( r_2 = 4 \)
- \( r_3 = 6 \)
- \( r_4 = 8 \)

Each of these defines a circle:

\[
\begin{cases}
(x - 5)^2 + (y - 4)^2 = 4 \\
(x - 5)^2 + (y - 4)^2 = 16 \\
(x - 5)^2 + (y - 4)^2 = 36 \\
(x - 5)^2 + (y - 4)^2 = 64 \\
\end{cases}
\]

Selecting specific points on these circles provides us with four points, each
at a different distance from \( (5, 4) \).

Examples of Specific Points

Let's identify one point on each circle:

- Circle with radius 2:
Choose \( x = 5 + 2 \), \( y = 4 \).



Point: \( (7, 4) \)

- Circle with radius 4:
Choose \( x = 5, y = 4 + 4 \).
Point: \( (5, 8) \)

- Circle with radius 6:
Choose \( x = 5 - 6 \), \( y = 4 \).
Point: \( (-1, 4) \)

- Circle with radius 8:
Choose \( x = 5, y = 4 - 8 \).
Point: \( (5, -4) \)

These four points:

- \( (7, 4) \)
- \( (5, 8) \)
- \( (-1, 4) \)
- \( (5, -4) \)

are each at different distances from \( (5, 4) \)—specifically, 2, 4, 6, and
8 units, respectively—and are clearly distinct points.

---

Geometric Interpretation and Significance

Understanding these points geometrically reveals more about the structure of
the coordinate plane.

Circles as Locus of Points

Each circle centered at \( (5, 4) \) with radius \( r \) represents all
points exactly \( r \) units away from \( (5, 4) \). The collection of these
circles illustrates the concept of a locus—the set of all points satisfying a
particular condition.

Multiple Points at Different Distances

The four points identified are examples of specific solutions to the general
problem. Since each point lies on a different circle, they are at different
distances from the center point, effectively illustrating the concept of
"points away from" a reference point.

Practical Applications

This understanding has real-world implications:



- Navigation and GPS: Determining locations at different distances from a
known point.
- Networking: Establishing multiple nodes at varied distances for coverage
studies.
- Design and Engineering: Creating patterns or structures based on specified
distance constraints.

---

Extending the Concept: Infinite Solutions and
Constraints

While we've identified four points, it's important to note that infinitely
many points exist at each specified distance. The set of all points at a
given distance from \( (5, 4) \) forms a circle, which contains infinitely
many points.

Constraints for Selecting Specific Points

If the problem involves additional constraints—such as points lying within a
specific region, or forming a particular geometric pattern—the choice of
points would be limited. For example:

- Within a quadrant: Points must satisfy \( x > 0, y > 0 \).
- On a line: Points must satisfy a linear equation in addition to the
distance condition.
- Specific coordinate values: Points might need to have certain \( x \) or \(
y \) values.

Multiple Points at Different Distances

Suppose the task is to find four specific points, each at a different
distance from \( (5, 4) \), and satisfying additional criteria. In such
cases, the process involves solving the circle equations along with these
constraints.

---

Mathematical Methods for Precise Point
Selection

To find exact points with particular properties, several methods can be
employed:

1. Parameterization of Circles



A circle centered at \( (h, k) \) with radius \( r \) can be parameterized
as:

\[
x = h + r \cos \theta
\]
\[
y = k + r \sin \theta
\]

where \( \theta \) ranges from \( 0 \) to \( 2\pi \).

Using this parameterization, specific points can be generated by choosing
particular angles \( \theta \).

2. Intersection with Other Geometric Objects

Finding points that satisfy additional conditions involves solving systems of
equations. For example, to locate points on the circle at a particular
intersection with a line or another circle, algebraic methods such as
substitution or elimination are used.

3. Numerical Methods

When analytical solutions are complex or infeasible, numerical
approaches—such as graphing or computational algorithms—can help approximate
solutions.

---

Conclusion: The Broader Significance

The question of identifying "Four different points away from 5,4" illuminates
fundamental principles of coordinate geometry: the relationship between
points, distances, and geometric loci. By understanding that all points at a
fixed distance from a point form a circle, we can generate countless
solutions, selecting specific points based on additional criteria or
constraints.

This exploration underscores the importance of the distance formula and
circle equations as tools for spatial reasoning. Whether used for academic
purposes, engineering design, or navigation, such concepts form the backbone
of spatial analysis in the modern world.

In essence, the problem exemplifies how simple mathematical principles can
lead to rich, diverse configurations, highlighting the interconnectedness of
algebra, geometry, and real-world applications. As we continue to develop and
rely on spatial data, grasping these fundamental ideas becomes ever more
vital, empowering us to solve complex problems with
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