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Understanding the behavior and properties of lines in coordinate geometry is fundamental in mathematics.
When given specific points and asked to find unknowns like the value of B in a coordinate pair, it becomes
essential to grasp concepts such as the slope of a line, the equation of the line, and how points relate to each
other geometrically. In this article, we will explore how to determine the value of B in the context of a
line passing through the origin, the point (3,5), and another point (-12, B). We will also delve into related
topics such as the equation of a line, the significance of the slope, and methods for solving such problems

efficiently.

Understanding the Problem Statement

The problem states:

> "Please Help Me A Line Passes Through The Origin, (3,5), And (-12, B). What Is The Value Of B? A) -20
B)vv

This prompts several key questions:
- What does it mean for a line to pass through the origin?
- How do points (3, 5) and (-12, B) relate to this line?

- How can we find B using the given information?

Let's break down each element of the problem.

The Significance of the Origin

The origin in a coordinate plane is the point (0, 0). When a line passes through the origin, it means that the



line's equation will always satisfy the point (0, 0). This simplifies the general line equation because the y-

intercept is zero.

Points on the Line

The points given are:

- (3, 5): a point with x =3 and y = 5.
- (-12, B): a point with x = -12 and y = B (unknown).

Since both points are on the same line passing through the origin, they must satisfy the line's equation.

Fundamental Concepts in Coordinate Geometry

Before solving, it's important to review some core concepts:

1. Equation of a Line Passing Through the Origin

- The general form: y = m x, where m is the slope.

- Since the line passes through (0, 0), the y-intercept is zero, simplifying the equation.

2. Slope of a Line

- The slope (m) indicates the steepness of the line.

- Calculated as: m = (y2 - y1) / (x2 - x1), for any two points on the line.

3. Using Two Points to Find the Line's Equation

- Once the slope is known, the line's equation can be written as y = m x.



Step-by-Step Solution to Find B

Let's now approach the problem systematically.

Step 1: Confirm the line passes through the origin

- Since the line passes through (0, 0), any point on the line must satisfy the line's equation.

Step 2: Calculate the slope using known points

- Use the points (3, 5) and (-12, B).

- The slope (m) can be calculated as:

\

m = \frac{y_2 - y_1}{x_2 - x_1} = \frac{B - 5}{-12 - 3}

\

- Simplify the denominator:

\
12-3=-15

\

- So,

\
m = \frac{B - 5}{-15}

\

Step 3: Use the point (3, 5) to find the slope

- Since (3, 5) lies on the line passing through the origin, and the line's equation is y = m x, then:

\

5=m \times 3

\



- Therefore:

\[
m = \frac{5}{3}

\]

Step 4: Equate the two expressions for the slope

- From Step 2, m = (B - 5)/ -15
- From Step 3, m = 5/3

Set them equal:

\
\frac{B - 5}{-15} = \frac{5}{3}

\

Step 5: Solve for B

- Cross-multiplied:

\[
(B -5) \times 3 = 5 \times (-15)

\

- Simplify:
\
3B-15="-75
\

- Add 15 to both sides:

\
3B = -60

- Divide both sides by 3:

\



B=-20

\

Conclusion: The Value of B

The solution reveals that B = -20. Therefore, the point (-12, -20) lies on the same line passing through the
origin and (3, 5).

Additional Insights and Related Concepts

Understanding this problem deepens comprehension of key topics in coordinate geometry. Let's explore

some related ideas:

1. The Role of the Slope in Line Equations

- The slope determines the angle and steepness of the line.
- For lines passing through the origin, the equation simplifies to y = m x, making it straightforward to

analyze.

2. Why is the Line's Equation y = m x?

- Because the line passes through (0, 0), the y-intercept (b) in y = m x + b is zero.

- This form emphasizes the proportional relationship between x and y.

3. Using Points to Verify Line Equations

- Any point on the line must satisfy the line's equation.

- This property is used to find unknowns like B in our problem.



4. Alternative Methods for Solving Similar Problems

- Graphical method: Plot the known points and visually estimate B.
- Using distance formula: To verify if points are equidistant from the line (less common in such problems).

- Analytical approach: As demonstrated, using slope calculations and algebra.

Common Mistakes to Avoid

- Confusing the order of points: Ensure consistent use of (x, y).

- Miscalculating the slope: Remember to subtract y-values and x-values correctly.

- Neglecting the line passes through the origin: This simplifies the equation and should be incorporated into
calculations.

- Forgetting to verify the point (3, 5): Always check if the calculated B satisfies the point's placement on

the line.

Practical Applications of This Concept

Understanding how to find unknown points on a line has real-world applications:

- Engineering: Designing roads or pipelines that pass through specific points.
- Navigation: Calculating paths that pass through certain coordinates.
- Data analysis: Fitting linear models to data points with known constraints.

- Physics: Describing motion along a straight line with specific starting points.

Summary

- The line passes through the origin and points (3, 5) and (-12, B).
- The slope using (3, 5) is m = 5/3.
- Equating this with the slope calculated from (-12, B), we find B = -20.

- The key steps involve understanding the line's equation, calculating slopes, and solving algebraically.



Final Thoughts

This problem exemplifies fundamental principles of coordinate geometry, demonstrating how geometric
conditions like passing through specific points constrain the algebraic form of a line. Mastery of such

problems enhances problem-solving skills and prepares students for more complex mathematical challenges.

In conclusion, the value of B in the given problem is -20. Recognizing the importance of the line passing
through the origin simplifies the process and highlights the power of slope calculations in coordinate
geometry. Whether you're studying for exams or applying geometry concepts in practical scenarios,

understanding these principles is invaluable.
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Frequently Asked Questions

A line passes through the origin and points (3, 5) and (-12, B). How do
you find the value of B?

First, find the slope using the point (3, 5) and the origin (0, 0): m = (5 - 0) / (3 - 0) = 5/3. The line passing
through the origin has this slope, so use point (-12, B): B =m (-12) = (5/3) (-12) = -20. Therefore, B = -20.

Why does the line passing through the origin matter in finding B for the
points (3, 5) and (-12, B)?

Because the line passes through the origin, its slope is consistent across all points on the line, allowing us to

use the slope between the origin and known points to find unknown coordinates.



What is the significance of the points (3, 5) and (-12, B) in determining
the value of B?

These points are used to calculate the slope of the line, which in turn helps determine B, since the line

passes through the origin and both points.

Can the value of B be found if the line does not pass through the origin?

No, if the line does not pass through the origin, we cannot assume the same slope from the origin to the

points, so the calculation would be different.

‘What formula do I use to find B in this problem?

Use the slope formula: m = (y2 - y1) / (x2 - x1). Since the line passes through the origin (0, 0), the slope is
y/x for any point. Applying this to (-12, B): B = m (-12), where m is the slope from (3, 5) to the origin,
which is 5/3.

Is B negative or positive in this problem, and why?

B is negative because the point (-12, B) is to the left of the origin, and the slope from the origin to (3, 5) is

positive, so B must be negative to lie on the same line.

What are common mistakes to avoid when solving for B in this problem?

Avoid confusing the slope calculation, forgetting that the line passes through the origin, and mixing up the

points' coordinates. Also, ensure to multiply the slope by -12 to find B.

How does knowing the line passes through the origin simplify the
calculation of B?

It allows us to directly use the ratio of y to x coordinates (y/x) to find B, simplifying the process without

needing additional equations.

If the point was (3, 5) and the line passes through the origin, what is the
equation of the line?

The slope is 5/3, so the line's equation is y = (5/3)x, passing through the origin and (3, 5).



Additional Resources
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Understanding the problem involves a deep dive into the fundamentals of coordinate geometry, specifically
the properties of lines passing through multiple points. The question presents a scenario where a line passes
through the origin (0,0), a point (3,5), and another point (-12, B). Our goal is to determine the value of B
such that all three points lie on the same straight line. This problem is a classic example of applying the

concept of slope and the equation of a line, which forms the foundation of analytical geometry.

In this review, we will explore the problem systematically, breaking down the concepts involved, the
methods to solve such problems, and the implications of the solutions. We will examine the core principles
of straight lines in a coordinate plane, analyze how passing through multiple points constrains the line's

parameters, and evaluate the reasoning strategies to find the unknown B.

Understanding the Geometric Context

The Significance of a Line Passing Through Multiple Points

A straight line in the coordinate plane can be uniquely defined by:

- A point and a slope (point-slope form), or
- Two distinct points (two-point form), or

- The slope-intercept form (y = mx + c).

When a line passes through three points, these points must satisfy the same linear equation, meaning the

coordinates of each point must fit the line's equation. In this problem, the points are:

- The origin, (0,0)
- The point (3,5)
- Another point (-12, B)

The key is recognizing that if all three points lie on the same line, then the slope between any two pairs of

points must be consistent.



Analyzing the Problem Step-by-Step

Step 1: Recognize the Line Passes Through the Origin

Since the line passes through the origin (0,0), the line's equation can be written in the form:
\[y=mx\]
where \( m \) is the slope of the line.

Note: The reason is that the line passes through (0,0), so the y-intercept \( ¢ =0\).

Step 2: Use the Point (3,5) to Find the Slope

Because (3,5) lies on the line:

\[
5= m \times 3 \Rightarrow m = \frac{5}{3}

\]

Thus, the equation of the line is:

\
y = \frac{5}{3} x

\]

Step 3: Find B Using the Point (-12, B)

Since the point (-12, B) lies on the same line:

\

B = m \times (-12) = \frac{5}{3} \times (-12) = -12 \times \frac{5}{3}

\]



Calculating:

\[
-12 \times \frac{5}{3} = -12 \times \frac{5}{3} = -4 \times 5 = -20
\]

Therefore, the value of B is -20.

Key Insights and Features of the Solution

- The problem hinges on recognizing that the line's equation can be directly derived from the known
points.

- Since the line passes through the origin, the y-intercept is zero, simplifying the problem.

- The slope is consistent for all points on the line, which allows us to use any known point to determine it.

- The calculation of B involves straightforward substitution once the slope is known.

Alternative Methods and Considerations

Method 1: Using the Slope Formula for Multiple Points

Instead of directly assuming \( y = m x \), one could:

- Calculate the slope between (0,0) and (3,5):

\

m_{1} = \frac{5 - 0}{3 - 0} = \frac{5}{3}

\

- Calculate the slope between (0,0) and (-12, B):

\
m_{2} = \frac{B - 0}{-12 - 0} = \frac{B}{-12}

\



Since both points are on the same line:

\[
m_{1} = m_{2} \Rightarrow \frac{5}{3} = \frac{B}{-12}
\]

Cross-multiplied:

\

5 \times (-12) = 3 \times B \Rightarrow -60 = 3 B \Rightarrow B = -20
\

This confirms the previous calculation.

Pros:

- Provides a clear demonstration of the consistency of the slope.

Cons:

- Slightly more involved than the direct substitution since it involves a comparison of slopes.

Method 2: Using the Equation of a Line Through Two Points

Alternatively, use the two points (0,0) and (3,5) to write the line equation:

\

y = \frac{5}{3} x

\

Then substitute \( x = -12 \):

\[
y = \frac{5}{3} \times (-12) = -20

\

which yields \( B =-20\).



Common Pitfalls and Clarifications

- Assuming the line passes through the point (-12, B) without verification: The problem requires
confirming that all three points are collinear, which is achieved by ensuring the slope remains consistent.
- Incorrect calculation of B: Forgetting to multiply the slope by -12 or making algebraic errors can lead to
wrong answers.

- Overcomplicating the problem: Recognizing the straightforward nature of the problem—since the line

passes through the origin—simplifies the process significantly.

Extensions and Related Problems

- Line passing through multiple points with different constraints: Such problems can involve more complex
situations, such as finding the line passing through points not on the same vertical or horizontal lines.

- Finding the equation of a line in different forms: Practice converting between slope-intercept, point-
slope, and standard form:s.

- Determining if points are collinear: A common problem involving calculating slopes between pairs of

points.

Summary and Final Thoughts

The problem "Please Help Me A Line Passes Through The Origin, (3,5), And (-12, B). What Is The Value
Of B?" is a classic illustration of applying basic principles of coordinate geometry. By recognizing that the
line passes through the origin, we simplify the problem to a linear equation with a known slope. Using the

point (3,5), we determine the slope as 5/3, which then allows us to find B by plugging in \( x = -12\).
The final answer is:

B =-20

This problem demonstrates the power of understanding the properties of lines and the importance of

systematic problem-solving approaches. Whether approached via the slope formula or direct substitution,

the solution converges consistently, reinforcing foundational concepts in analytical geometry.



Pros of the Approach:

- Straightforward and relies on fundamental principles.
- Easily verified through multiple methods.

- Develops intuition about line equations and collinearity.
Cons of the Approach:

- Assumes familiarity with slope and line equations.

- May be less straightforward if points do not lie on a line passing through the origin.

In conclusion, mastering such problems enhances one's ability to analyze geometric relationships in the
coordinate plane, a skill vital in various fields such as mathematics, engineering, physics, and computer

graphics.
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