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Understanding geometric relationships and coordinate geometry problems is
essential for students and enthusiasts aiming to master the concepts of
perpendicular lines, slopes, and the determination of unknown points. The
problem posed involves multiple key elements: a point A at (3,6), a line BC
with a given equation, and the perpendicularity condition between segments AC
and AB. This article will guide you through a comprehensive, step-by-step
process to find the coordinates of point C, considering the provided
conditions.

---

Understanding the Problem Statement

Before diving into calculations, it’s crucial to interpret the problem
accurately:

- Point A has coordinates (3,6).
- The line segment BC has an equation y = -5x + 47.
- The line segment AC is perpendicular to AB.
- The goal is to determine the coordinates of point C.

However, the problem statement seems to imply that point C lies somewhere
along the line y = -5x + 47, and that the segments AC and AB are
perpendicular. To solve this, we need to understand the geometric
relationships involved, especially the implications of the perpendicularity
condition and how point C relates to point B and point A.

---

Key Concepts Needed for the Solution

To approach this problem effectively, familiarity with the following concepts
is essential:



1. Coordinate Geometry Basics
- Understanding points, lines, slopes, and equations.
- How to calculate the slope of a line given two points.

2. Perpendicular Lines and Slopes
- The product of the slopes of two perpendicular lines is -1.
- If one line has slope m, the perpendicular line has slope -1/m.

3. Equation of a Line
- Using point-slope form: y - y₁ = m(x - x₁).
- Converting to slope-intercept form: y = mx + b.

4. Distance Between Points
- Using the distance formula: d = √[(x₂ - x₁)² + (y₂ - y₁)²].

---

Step-by-Step Solution Approach

The key steps involve:

1. Interpreting the problem conditions.
2. Determining the possible location of point C.
3. Using the perpendicularity condition to find the position of B or C.
4. Calculating the coordinates of C based on the line equation and the
conditions.

---

Step 1: Clarify the Position of Point C

Given that line BC has the equation y = -5x + 47, point C lies somewhere on
this line. The problem asks for the coordinates of C when A(3,6) is known and
when AC is perpendicular to AB.

Since the line BC involves points B and C, but only C is specified, it’s
logical to interpret the problem as finding point C on the line y = -5x + 47,
such that the segment AC is perpendicular to segment AB, with A at (3,6).

Note: The problem may have a typo or missing info regarding B, but based on



the given data, we can interpret that the key is to find C on the line y =
-5x + 47, where AC is perpendicular to AB, and perhaps B is an arbitrary
point or on the same line.

---

Step 2: Find the Slope of Line AC

Since A(3,6) is known, and C lies on y = -5x + 47, any point C(x,y) on that
line satisfies:

\[ y = -5x + 47 \]

Suppose C has coordinates (x_c, y_c):

\[ y_c = -5x_c + 47 \]

---

Step 3: Determine the Condition for Perpendicularity

The segment AC is from A(3,6) to C(x_c, y_c):

- Slope of AC:

\[ m_{AC} = \frac{y_c - 6}{x_c - 3} = \frac{-5x_c + 47 - 6}{x_c - 3} =
\frac{-5x_c + 41}{x_c - 3} \]

Similarly, if point B exists, the segment AB is from A(3,6) to B(x_b, y_b).
The problem states AC is perpendicular to AB, implying:

\[ m_{AC} \times m_{AB} = -1 \]

However, since B's coordinates are not given, and B is not explicitly
defined, and the line BC is given, perhaps the problem wants us to find C
such that the segment AC is perpendicular to segment AB, with B on the line y
= -5x + 47, i.e., point C is on that line, and the perpendicularity condition
relates the segments.

Given the ambiguity, a reasonable assumption is:

- The point C lies on y = -5x + 47.
- The segment AC is perpendicular to some segment AB, which may be from A to
B, with B also on the same line y = -5x + 47.

Thus, perhaps B is a point on the line y = -5x + 47, and the problem wants us
to find C, given that AC is perpendicular to AB.



---

Step 4: Find Possible Coordinates of B

Suppose B has coordinates (x_b, y_b), both on y = -5x + 47:

\[ y_b = -5x_b + 47 \]

If AB is from A(3,6) to B(x_b, y_b), its slope is:

\[ m_{AB} = \frac{y_b - 6}{x_b - 3} = \frac{-5x_b + 47 - 6}{x_b - 3} =
\frac{-5x_b + 41}{x_b - 3} \]

Similarly, AC is from A(3,6) to C(x_c, y_c):

\[ m_{AC} = \frac{-5x_c + 41}{x_c - 3} \]

Since AC is perpendicular to AB:

\[ m_{AC} \times m_{AB} = -1 \]

Substituting:

\[ \left( \frac{-5x_c + 41}{x_c - 3} \right) \times \left( \frac{-5x_b +
41}{x_b - 3} \right) = -1 \]

This is a relation between x_b and x_c. To proceed, we need an additional
condition or assumption.

---

Simplifying the Problem for a Concrete Solution

Given the ambiguity, a practical way is to:

- Fix point C on the line y = -5x + 47.
- Assume that B is some point on the same line, and the segment AB is
perpendicular to AC.

Alternatively, if the problem is asking simply for the coordinates of C such
that:

- C lies on y = -5x + 47.
- The segment AC is perpendicular to a line segment AB, which could be from A
to some point B on the same line.

In such cases, the most straightforward assumption is that point C is on the



line y = -5x + 47, and the segment AC is perpendicular to the segment from A
to some point B, which is also on the same line.

---

Finding Coordinates of C

Given the various assumptions, the most direct approach is:

- To find all points C on y = -5x + 47 such that segment AC is perpendicular
to some reference line.

But since B is unspecified, perhaps the intended solution is to find C such
that AC is perpendicular to a certain line, or perhaps to find the point C
assuming the perpendicularity condition directly applies between AC and AB,
with B on the line y = -5x + 47.

---

Step 1: Find the slope of AC

Recall:

\[ m_{AC} = \frac{-5x_c + 41}{x_c - 3} \]

---

Step 2: Find the coordinates of C

Suppose that AC is perpendicular to a line with a particular slope, maybe the
line BC with slope -5.

Alternatively, since the line BC has slope -5, and AC is perpendicular to AB,
perhaps the key is to find C such that AC is perpendicular to BC.

Because BC lies on y = -5x + 47, the slope of BC is -5.

- The slope of BC is -5.
- If AC is perpendicular to BC, then:

\[ m_{AC} \times m_{BC} = -1 \]

\[ m_{AC} \times (-5) = -1 \]

\[ m_{AC} = \frac{1}{5} \]



Now, knowing that:

\[ m_{AC} = \frac{-5x_c + 41}{x_c - 3} \]

Set equal to 1/5:

\[ \frac{-5x_c + 41}{x_c - 3} = \frac{1}{5} \]

Cross-multiplied:

\[ 5(-5x_c + 41) = x_c - 3 \]

\[ -25x_c +

Frequently Asked Questions

How do I find the coordinates of point C given that
AC is perpendicular to AB and the equation of BC is
y = -5x + 47, with A at (3,6)?
To find C, first determine the position of B using the given information,
then use the perpendicularity condition between AC and AB, and finally solve
for C's coordinates based on the line BC's equation. Additional details about
B are needed for precise calculation.

What is the significance of AC being perpendicular
to AB in locating point C?
The perpendicularity indicates that the vectors AC and AB are orthogonal,
which provides a geometric constraint that helps determine the position of C
relative to A and B.

If A is at (3,6), and BC's line equation is y = -5x
+ 47, how can I find point C?
Since C lies on the line y = -5x + 47, its coordinates must satisfy this
equation. Additional conditions, such as the position of B or the
perpendicularity constraint, are needed to find the exact coordinates of C.

Can I use the slope of BC to find point C given the
other information?
Yes. The slope of BC is -5, which helps determine the direction of BC. Using
this slope along with point B's coordinates can help locate C on the line y =
-5x + 47.



What steps should I follow to solve for point C in
this geometry problem?
First, find the coordinates of B by applying the perpendicularity condition
and known points. Then, use the line equation y = -5x + 47 to find C,
ensuring it satisfies the line equation and any other geometric constraints.

Is additional information about point B necessary to
find point C?
Yes. Knowing the position of B or the length of segments is typically
necessary to uniquely determine point C, especially when only the line
equation and one point are given.

How does the perpendicularity condition between AC
and AB influence the coordinates of C?
It establishes a relationship between the vectors AC and AB, leading to
equations that can be solved to find the exact location of C based on the
known point A and the constraints of the problem.

Additional Resources
Given That AC Is Perpendicular To AB And Equation Of BC Is Y = -5x + 47 Find
Coordinates Of C If A(3,6) And

---

Introduction: Unraveling the Geometric Puzzle

The problem at hand presents a classic scenario in coordinate geometry that
involves understanding the relationships between points, lines, and slopes.
We are given specific conditions: point A at (3, 6), the line segment AC is
perpendicular to AB, and the line BC follows the equation y = -5x + 47. Our
goal is to determine the coordinates of point C, given this information.

This problem exemplifies the intricate interplay between algebraic equations
and geometric concepts. By analyzing the given conditions systematically, we
can uncover the position of point C relative to points A and B, ultimately
providing a comprehensive solution. This process involves understanding
perpendicular lines, slopes, and the properties of lines in the coordinate
plane.

---



Understanding the Fundamental Concepts

Coordinate Geometry Basics

Coordinate geometry combines algebra and geometry to study geometric figures
using coordinate systems. Key elements include:

- Points: Defined by their coordinates (x, y).
- Lines: Defined by equations, often in slope-intercept form y = mx + c.
- Slopes: Measure the steepness of a line, calculated as (change in
y)/(change in x).

Perpendicular Lines and Slopes

Two lines are perpendicular if their slopes are negative reciprocals of each
other. Specifically, if:

- Slope of line 1 = m₁
- Slope of line 2 = m₂

Then, for perpendicular lines:

m₁ × m₂ = -1

In our problem, AC is perpendicular to AB, implying:

m_{AC} × m_{AB} = -1

Understanding this relationship is crucial for determining the unknown
points.

Line Equations and Their Significance

The equation y = -5x + 47 describes line BC. This provides a direct
relationship between x and y for any point C on this line. Knowing this, once
we determine the position of C, we can verify whether it satisfies the line
equation.

---



Deconstructing the Problem Step-by-Step

1. Interpreting the Given Data

- Point A is located at (3, 6).
- Line BC is given by y = -5x + 47.
- AC is perpendicular to AB.
- The goal: Find the coordinates of point C.

2. Recognizing the Unknowns

- Coordinates of B and C are unknown.
- The position of B is not directly provided, but it influences the slope of
AB.
- C is constrained to lie on the line y = -5x + 47.

3. Logical Approach to the Solution

Given the problem's structure, one promising strategy is:

- Assume point B is somewhere such that the line AB's slope can be expressed.
- Use the perpendicularity condition to relate AC and AB.
- Use the line equation y = -5x + 47 to find C.

Alternatively, the problem might be simplified if we interpret the conditions
as applying to points A, B, and C in a specific way, possibly assuming
certain points or relationships.

---

Analyzing the Relationship Between Points A, B,
and C

1. The Role of Point B

Since the problem states that AC is perpendicular to AB, the key lies in
understanding the relationship between points A, B, and C:

- The segment AB has a certain slope m_{AB}.
- The segment AC has a slope m_{AC}.



- Because AC is perpendicular to AB: m_{AC} × m_{AB} = -1.

Without explicit information about B, a logical assumption is that B is a
point that defines the orientation of the line AB, or perhaps B is intended
to be at a specific location.

2. Hypothesizing the Position of B

Given the lack of explicit coordinates for B, it is reasonable to consider
the following interpretations:

- B could be at a location that makes the problem solvable, perhaps B
coinciding with point A or lying on the line BC.
- Alternatively, the problem might be focusing solely on point C's
coordinates, given the constraints.

To proceed, we analyze the known points and the line equation to understand
the potential placement of C.

---

Calculating the Coordinates of Point C

1. Using the Equation of Line BC

Since C lies on the line y = -5x + 47, its coordinates are related by:

y_C = -5x_C + 47

Our goal is to find (x_C, y_C).

2. Leveraging the Perpendicularity Condition

The key is to understand the relationship between point A and point C,
especially since AC is perpendicular to AB. Because B's position isn't
specified, a common approach is to assume that B is at a specific point,
perhaps at the same point as A, or at a location that simplifies
calculations.

Given the common structure of such problems, a typical approach is:

- Assume that B is at point A (i.e., B = A), which simplifies the analysis.
- Then, the line AB is degenerate, which isn't practical.



- Alternatively, assume B is at a point such that the segment AB has a known
slope, or B lies on the line BC.

Given the ambiguity, the most straightforward method is to consider the point
C relative to A, utilizing the perpendicularity condition involving the
points.

3. Making an Assumption for B's Position

Suppose B lies somewhere on the line BC; then, the vector AB and AC are
related through their slopes.

- Let's consider the point B as (x_B, y_B), which we need to relate to point
C.

Since the problem does not specify B's position explicitly, perhaps the
intended interpretation is that point C is on a line perpendicular to AB
passing through A, and that C lies on the line y = -5x + 47.

Alternatively, the problem may be designed to find C based solely on point A
and the given line, with the assumption that AC is perpendicular to some
reference, or that the perpendicularity is with respect to the line AB
passing through some point B.

---

Detailed Solution: A Hypothetical Scenario for
Clarification

To proceed with a comprehensive explanation, let's make a reasonable
assumption:

- Assumption: The point B is at the same point as A, which simplifies the
problem to finding a point C on line y = -5x + 47 such that AC is
perpendicular to the line AB.

Given that, and considering the problem as a typical coordinate geometry
question, here's how we can approach it:

---

Step 1: Find the Slope of AC

Since point A is at (3, 6), and point C lies somewhere on y = -5x + 47, then:



- C has coordinates (x, y) with y = -5x + 47.

The slope of AC, m_{AC}, is:

m_{AC} = (y - y_A) / (x - x_A) = ( -5x + 47 - 6 ) / (x - 3 )

Simplify numerator:

-5x + 41

So,

m_{AC} = ( -5x + 41 ) / ( x - 3 )

---

Step 2: Find the Slope of AB and its Relationship
with AC

Since B coincides with A (by assumption), the slope of AB is undefined, which
makes the perpendicularity condition trivial or invalid.

Alternatively, suppose B is at some point, and the line AB has a known slope
m_{AB}.

However, because B's position isn't specified, perhaps the problem implies
that the line AC is perpendicular to some other line passing through A and B,
with the line BC given.

---

Step 3: Reconsidering the Approach

Given the ambiguity, and to produce a meaningful, comprehensive article,
let's consider a different perspective:

- The key is that line AC is perpendicular to line AB.
- Line BC is given by y = -5x + 47.
- Point A is at (3, 6).
- Point C lies on line y = -5x + 47.

Suppose B is at point A, and the perpendicularity condition involves the
points A and C.

In that case:

- The segment AC is perpendicular to some reference line—possibly AB, which



we can interpret as the line passing through A and B.

Alternatively, perhaps the problem intends to find point C such that:

- The segment AC is perpendicular to the segment AB.
- Point C lies on line y = -5x + 47.

Given these assumptions, the most reasonable approach is:

- Find the point C on y = -5x + 47 such that the vector from A to C is
perpendicular to some known or inferred vector.

---

Final Analytical Approach: Explicit Calculation
of C

Given the ambiguities, the most straightforward interpretation is:

- Find point C on line y = -5x + 47 such that the vector AC is perpendicular
to some other vector, possibly the vector from A to B,
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