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Understanding the possible coordinates of point N given specific conditions about point M
and the distance between them is an intriguing problem in coordinate geometry. This
scenario involves analyzing geometric relationships, applying the distance formula, and
exploring the set of all potential points that satisfy given constraints. In this article, we will
thoroughly examine the problem, clarify key concepts, and provide detailed solutions and
explanations to determine the possible coordinates of point N.

Understanding the Problem Statement

Before diving into the mathematical details, it's essential to interpret the problem
accurately:

- Point M has a coordinate of -1. The ambiguity here is whether this refers to the x-
coordinate, y-coordinate, or both. Typically, in coordinate geometry, a point is represented
as (X, y). The phrase "Point M has a coordinate of -1" most likely indicates that the x-
coordinate of point M is -1. The y-coordinate may be unspecified or can vary unless
specified.

- The distance between points M and N (denoted as MN) is 7 units.
- The task is to find all possible coordinates of point N.
Note: Since only one coordinate of point M is specified, and no other information is

provided, we will assume that point M is located at (-1, yo), where yo is any real number.
This assumption allows us to analyze the problem in a general context.

Key Concepts in Coordinate Geometry

Before solving, let's review some fundamental concepts relevant to this problem:

Coordinate Points

- A point in a 2D plane is represented as (X, y).
- The x-coordinate indicates the position along the horizontal axis.
- The y-coordinate indicates the position along the vertical axis.



Distance Formula

- The distance between two points, M(x1, y1) and N(xz, y2), is given by:

\[
MN =\sgrt{(x 2-x_1)"2 +(y 2-y_1)"2}
\]

- When the distance is known, this formula helps determine the set of all points that are a
fixed distance from a given point.

Geometric Locus of Points

- The set of all points that are a fixed distance from a given point forms a circle with the
point as its center and the radius as the fixed distance.

Formulating the Problem Mathematically

Assuming point M is at \((-1, y_0)\), where \(y_0\) is an arbitrary real number, and point N is
at \((x, y)\), the distance MN is 7 units:

\[

\sart{(x - (-1))"2 + (y-y 0)"2} =7
\]

Simplify the expression:

\[

\sart{(x + 1)"2 + (y-y 0)"2} =7
\]

Squaring both sides:

\[

x+1)"2+(y-y 0)"2 =49

\]

This is the equation of a circle centered at \((-1, y_0)\) with radius 7.

Key Point: Since \(y_0\) is arbitrary, the locus of point N depends on the value of \(y_0\). For

each fixed \(y_0\), the set of all points N that are at a distance of 7 from M forms a circle
centered at \((-1, y_0)\).

Exploring the Possible Coordinates of N

Given the generality of \(y_0\), the possible coordinates of N depend on the position of M



along the vertical axis. Let's analyze different scenarios:

Scenario 1: M is fixed at a specific point

Suppose the y-coordinate of M, \(y_0\), is known or specified. For example, if:
-\(M = (-1, O)\)
then the locus of all points N satisfying the distance condition is:

\[
(x+1)72+(y-0)"2 =49
\]

which simplifies to:

\[
(x+1)"2+y"2 =49
\]

This is a circle centered at \((-1, 0)\) with radius 7.

Possible Coordinates of N:

- All points \((x, y)\) on this circle satisfy the distance condition.

- For example, points at the top of the circle: \((-1, 7)\), \((-1, -7)\).
- Points at the sides: \((6, 0)\), \((-8, O)\).

Scenario 2: M can be anywhere along the vertical line
\(x = -1\)

If the y-coordinate of M, \(y_0\), is not fixed, then the set of all potential positions of M is the
entire vertical line \(x = -1\), and for each such point, the locus of points N is a circle with
radius 7 centered at \((-1, y_0)\). The union of all these circles forms a cylindrical surface in
3D space (if considering all possible \(y_0\)).

However, in a 2D context, without a specific \(y_0\), we can describe the set of all possible
points N as lying on any circle centered at \((-1, y_0)\) with radius 7, for all possible \(y_0\).

Scenario 3: M is at a general point \((-1, y 0)\)

Since \(y_0\) is arbitrary, the overall locus of N is the union of an infinite family of circles,
each centered at \((-1, y_0)\), with radius 7.

Consequently:



- The set of all points N satisfying the criteria is the infinite union of these circles.
- Geometrically, this can be visualized as a vertical strip consisting of all points in the plane
that are exactly 7 units from some point along the line \(x = -1\).

Special Cases and Additional Constraints

In many practical problems, additional constraints are provided, such as:
- The coordinates of M are fully specified (both x and y).
- The point N must lie in a specific quadrant or region.

- The problem involves other geometric conditions (e.g., N must lie on a particular line).

Since the problem as stated only specifies one coordinate of M and the distance to N, the
general solution involves the family of circles described above.

Case 1: M fixed at \((-1, y 0)\)

- The possible coordinates of N are all points on the circle:

\[
(x+1)"2+(y-y 0)"2 =49
\]

- For different values of \(y_0\), these circles are centered along the line \(x = -1\).

Case 2: M fixed at a specific point, say \((-1, 0)\)

- The locus of N is:

\[
(x+1)"2+y"2 =49
\]

- The full set of solutions includes all points on this circle.

Graphical Representation and Visualization

Visualization helps in understanding the problem:

- Plotting the circle centered at \((-1, y_0)\) with radius 7 gives insight into the possible
locations of N.

- If \(y_0\) varies, the circles stack vertically, forming a "cylinder" in three-dimensional
space.



Graphical insights:

- For fixed \(y_0\), N lies on a circle.

- As \(y_0\) varies, the union of all these circles fills a vertical strip bounded by the lines \(x
=-1\pm 7\).

Implication:

- The maximum and minimum x-coordinates for N, considering all possible positions of M

along \(x = -1\), are \(-1 + 7 = 6\) and \(-1 - 7 = -8\), respectively.
- The y-coordinate of N can be any real number, depending on the particular circle.

Mathematical Summary and Key Takeaways

- General form of the locus of N: For a fixed position of M at \((-1, y_0)\):

\[
(Xx+1)"2 + (y-y 0)~2 =49
\]

- If the y-coordinate of M is unspecified, the set of all possible N points covers the union of
all such circles along the line \(x = -1\).

- The possible x-coordinates of N are within the interval \([-8, 6]\), considering the
maximum radius of 7 units from the line \(x = -1\).

- The y-coordinates of N are unbounded unless further constraints are specified.

Applications and Practical Significance

Understanding the set of possible coordinates N has practical implications in various fields:
- Navigation and Positioning: Determining all locations at a fixed distance from a reference

point.
- Robotics: Planning paths or positions relative to

Frequently Asked Questions

If Point M has a coordinate of -1 and MN = 7, what are
the possible coordinates of Point N on a number line?

The possible coordinates of N are 6 and -8, since N can be 7 units to the right or left of -1.



How do you determine the possible positions of Point N
given the distance from Point M on a number line?

You add and subtract the distance (7) from the coordinate of M (-1): -1 + 7=6and-1-7 =
-8, so N can be at 6 or -8.

If Point M is at -1 and the length MN is 7, is it possible
for N to be at 0? Why or why not?

No, because the distance between -1 and 0 is 1, which is not equal to 7.

Can Point N be at the same coordinate as Point M? Why
or why not?

No, because the distance MN is given as 7, so N cannot be at the same point as M.

If the coordinate of M changes to 2, what will be the
possible coordinates of N?

The possible coordinates of N willbe2 +7=9and 2 -7 = -5.

Is the set of possible coordinates of N limited to two
points? Explain your answer.

Yes, because on a number line, points at a fixed distance from a given point are located
exactly two units—one on each side—so N can only be at two positions.

Additional Resources

If Point M Has A Coordinate Of -1 And MN = 7, What Are The Possible Coordinates Of Point
N? is a common question in coordinate geometry that involves understanding how to
determine the potential locations of a point based on given information about another point
and a specific distance. This type of problem often appears in math classes, standardized
tests, and real-world applications such as navigation and spatial analysis. The core
challenge is to identify all possible coordinates of point N, given that point M's coordinate is
fixed at -1 and that the distance between M and N is 7 units.

In this guide, we will explore the mathematical principles behind this problem, analyze
different scenarios, and provide step-by-step methods for solving similar questions.
Whether you're a student brushing up on your geometry skills or a professional seeking
clarity on spatial relationships, this comprehensive breakdown aims to enhance your
understanding of how to work with coordinates, distances, and geometric constraints.

Understanding the Problem



Before diving into calculations, let's clarify the problem statement:

- Point M has a coordinate of -1.

This indicates that the coordinate of point M is fixed at -1 on a certain axis (most commonly
the x-axis, but the principles extend to two dimensions).

- The distance MN = 7.

The length of the segment connecting points M and N is exactly 7 units.

The question asks: What are the possible coordinates of point N?

Key Concepts in Coordinate Geometry

1. Coordinates and Distance

In a one-dimensional space (a line), the coordinate of a point indicates its position along
that line. The distance between two points, say M and N, with coordinates \( x M \) and \(
x_N\), is given by:

\[ [X_N - x_M|\]

This absolute value ensures the distance is non-negative regardless of the relative positions
of the points.

2. Extending to Two Dimensions

If the problem involves two dimensions (coordinates \((x, y)\)), the distance between points
M and N, with coordinates \((x_M, y_M)\) and \((x_N, y_N)\), is given by the distance formula:

\[d=\sqrt{(x N-x M)"*2 + (y N-y M)™2}\]

Scenario 1: One-Dimensional Case (Line)

Let's first assume the coordinate is on a straight line.

Given:

-\(x M =-1))
-\(MN = 7))
Goal:

Find all possible \( x_N\).
Solution:

The distance between M and N is:



\[ [ X N-x M| =7\]

Substitute \( x_M = -1\):

\[ [X_N-(-1)] =7\]

\[[Xx N+ 1| =7\l

This absolute value equation splits into two cases:
1L (xN+1=7)\)

2.M(xN+1=-7))

Solving the Equations
Case 1:

\[xN+1=7\]
\[ x N=6\]

Case 2:

M[xN+1=-7\]
\[ x N =-81\]

Result: The possible coordinates of N are x = 6 and x = -8.

Summary for the 1D Case:

- The points N could be at (6) or (-8) along the coordinate line.
- Both points are exactly 7 units away from M = -1.

Scenario 2: Two-Dimensional Space (Plane)

Now, suppose point M has coordinates \((-1, y_M)\), and we are asked to find possible
coordinates of N in the plane, given that the distance MN = 7.

Assumptions:

- The point M's coordinate in the x-axis is known: \( x_M = -1\).

- The y-coordinate of M is unknown, or possibly zero if not specified (for simplicity, assume
\(y_M=0\)).

- The point N has coordinates \((x_N, y_N)\).



Goal:

Find all possible \((x_N, y_N)\) such that the distance between M and N is 7.

Mathematical Formulation:

Using the distance formula:

\[\sqrt{(x_N - x_ M)~2 + (y_N -y _M)"2} =7\]
Substitute \( x M =-1\),\(y M=0\):
\[\sgrt{(x N+ 1)"2 +y N™2} =7\]

Square both sides:

\[ (X N+ 1)"2+y N™2=149\]

This is the equation of a circle with center \((-1, 0)\) and radius 7.

Geometric Interpretation:
- All points N that satisfy the above equation lie on the circle centered at \((-1, 0)\) with

radius 7.
- The possible coordinates of N are any points on this circle.

Finding the Possible Coordinates of N

1. Fixing one coordinate:

- If only the x-coordinate is known (say, \(x_N\)), then:

\[y N*2=49-(x N+ 1)°2\]

- For real solutions, the right side must be non-negative:
\[49-(x N+ 1)~2\geq 0\]

\[ (x N+ 1)~2\leq 49 \]

\[ -7 \leg x_ N + 1\leq 7 \]

\[ -8 \leq x_N\leq 6 \]

- For each \( x_N'\) in this range, the corresponding \( y_N ) can be:



\[y N =\pm\sqrt{49 - (x N + 1)~2}\]
2. Complete set of solutions:
- The coordinates of N are:

\[ \boxed{
\left( x_N, \pm \sqrt{49 - (x_N + 1)"~2} \right) \quad \text{for} \quad -8 \leq x_N \leq 6
P

- Alternatively, for a specific \( y_N), the corresponding \( x_N\) can be found:

\[ X N=-1\pm\sqrt{49 -y N~2}\]

Visualizing the Solutions

Imagine a circle centered at \((-1, 0)\) with radius 7. The set of all points N that satisfy the
distance condition form this circle. Depending on the problem's constraints, N can be any
point on the circle, including:

- The points directly to the left and right of M at \((-8, 0)\) and \((6, 0)\).
- Points above and below the center, such as \((-1, 7)\) and \((-1, -7)\).
- Any points in between, forming a continuous set along the circle's circumference.

Special Cases and Additional Considerations
1. When M's coordinate is only given on one axis:

The above analysis assumes that M's position is known on the x-axis or a single coordinate.
If the problem provides more information (e.g., M's y-coordinate), the approach extends
naturally to two dimensions.

2. Multiple solutions:

- In scenarios where only the distance is specified, there are generally two solutions in one
dimension, or a circle of solutions in two dimensions.

- If additional constraints are given (such as N lying on a specific line), the set of solutions
Narrows.

3. Practical applications:
- Navigation: Knowing a fixed point and a distance helps to locate possible positions.

- Surveying: Determining potential locations based on distance measurements.
- Robotics: Planning movement paths with distance constraints.



Summary and Key Takeaways

- When Point M has a coordinate of -1 and MN = 7, the possible coordinates depend on the
space:

In 1D:

- The possible coordinates of N are x = 6 and x = -8.
- These are points exactly 7 units away from -1 along a line.

In 2D:
- The possible coordinates of N form a circle with:

- Center at \((-1, y_M)\) (assuming \(y M = 01))
- Radius of 7 units

- The set of solutions:
\[ (x_N, y N)\quad \text{such that} \quad (x N + 1)°~2 + y N2 = 49]

- The possible points are all points on this circle, with \( x_N\) in the range \([-8, 6]\).

Final Thoughts

Understanding the relationship between a fixed point and a set distance opens up many
possibilities in geometry and real-world problem-solving. Whether working along a line or
across a plane, the key is translating the problem into an algebraic equation—either an
absolute value equation or the equation of a circle—and then solving accordingly.
Visualizing the geometric figure involved, such as points on a line or points on a circle,
makes it easier to grasp the solution space.

By mastering these fundamental principles, you'll be well-equipped to tackle a wide range
of coordinate geometry problems involving distances, locations, and constraints.
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