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Understanding how to analyze a linear equation and determine unknown values based on given points

is a fundamental skill in algebra. In this comprehensive guide, we will explore the process of finding

the value of B and N for the line described by the equation Y = 0.5x + B, given that it passes through

several points: (1, 5.5), (3, P), (4, 4), and (7, N). This problem combines elements of coordinate

geometry, algebraic substitution, and solving systems of equations. Whether you're a student preparing

for exams or someone looking to reinforce your understanding of linear functions, this detailed

explanation will walk you through each step.

---

Understanding the Equation of the Line

Before diving into calculations, it’s essential to understand the structure of the line's equation:

The Slope-Intercept Form

The line is given as:

\[ Y = 0.5x + B \]



where:

- 0.5 is the slope (the rate at which Y increases per unit increase in X),

- B is the y-intercept (the value of Y when X = 0).

This form indicates that for any point (x, y) on the line, the relation between x and y must satisfy the

equation.

---

Given Points and Unknowns

The problem provides several points through which the line passes:

(1, 5.5)1.

(3, P)2.

(4, 4)3.

(7, N)4.

Here, P and N are unknown y-values corresponding to x-values of 3 and 7, respectively. The goal is to

find:

- The value of B,

- The value of N (and by extension, P if applicable).

---



Step 1: Find B Using Known Points

Since the line passes through (1, 5.5), substitute x = 1 and y = 5.5 into the equation:

\[ 5.5 = 0.5 \times 1 + B \]

Calculating:

\[ 5.5 = 0.5 + B \]

To find B:

\[ B = 5.5 - 0.5 = 5.0 \]

Result:

\[ \boxed{B = 5.0} \]

The y-intercept of the line is 5.0, meaning the line crosses the y-axis at (0, 5.0).

---

Step 2: Find P Using the Equation

Now that B is known, use the point (3, P) to find P:

\[ P = 0.5 \times 3 + B \]

Substitute B = 5.0:

\[ P = 1.5 + 5.0 = 6.5 \]



Result:

\[ \boxed{P = 6.5} \]

Thus, the point (3, P) corresponds to (3, 6.5).

---

Step 3: Find N Using the Equation

Similarly, find N for the point (7, N):

\[ N = 0.5 \times 7 + B \]

Substitute B = 5.0:

\[ N = 3.5 + 5.0 = 8.5 \]

Result:

\[ \boxed{N = 8.5} \]

Therefore, the point (7, N) is (7, 8.5).

---

Summary of Findings

Based on the calculations:



The y-intercept, B = 5.0

The value at x=3, P = 6.5

The value at x=7, N = 8.5

These results confirm the line's equation:

\[ Y = 0.5x + 5.0 \]

and the points it passes through:

- (1, 5.5)

- (3, 6.5)

- (4, 4) (which can be verified)

- (7, 8.5)

---

Verifying the Point (4, 4)

Let's verify that the point (4, 4) lies on the line:

\[ Y = 0.5 \times 4 + 5.0 = 2 + 5 = 7 \]

But the given point is (4, 4), which does not match the calculated y-value of 7. This suggests that

either the point (4, 4) isn't on the same line or there's an inconsistency.

Implication:



- The given point (4, 4) does not lie on the line Y = 0.5x + 5.0.

- Therefore, the line described by Y = 0.5x + B passing through (1, 5.5) and (3, P) does not

necessarily pass through (4, 4).

Conclusion:

The problem states the line passes through all four points, but the calculations suggest only (1, 5.5),

(3, 6.5), and (7, 8.5) are consistent with the line Y = 0.5x + 5.0. The point (4, 4) does not fit unless the

line's equation differs or additional context is provided.

---

Additional Considerations and Clarifications

- Why does (4, 4) not fit? Because substituting x=4 yields Y=7, which conflicts with the given y=4.

- Possible interpretations:

- The point (4, 4) might be an error or a distractor.

- The line may be different from Y=0.5x + B.

- The problem may involve finding B and N assuming the line passes through certain points only.

- Focus on the original question: Find B and N using the line equation and the points that fit it.

---

Conclusion

In summary, by analyzing the problem step-by-step:

- The y-intercept B is 5.0.

- The point at x=3, P, is 6.5.



- The point at x=7, N, is 8.5.

- The line equation is confirmed as:

\[ Y = 0.5x + 5.0 \]

This comprehensive understanding helps solidify your grasp of linear equations, how to determine

unknowns from given points, and how to verify whether points lie on a given line.

Remember: Always verify whether points satisfy the line equation to confirm their inclusion. If

discrepancies arise, consider possible errors or alternative equations fitting the data.

---

Final note: Mastering these techniques enhances problem-solving skills in algebra and coordinate

geometry, foundational for further studies in mathematics, physics, engineering, and related fields.

Frequently Asked Questions

Given the line y = 0.5x + B passes through (1, 5.5), how do you find

B?

Substitute x=1 and y=5.5 into the equation: 5.5 = 0.51 + B, so B = 5.5 - 0.5 = 5.

How do you determine the value of P for the point (3, P) on the line y

= 0.5x + B?

Using B=5, substitute x=3: P = 0.53 + 5 = 1.5 + 5 = 6.



Given the line passes through (4, 4), how can you verify B?

Substitute x=4 and y=4 into y=0.5x + B: 4 = 0.54 + B, so 4 = 2 + B, thus B = 2.

If B was found to be 5 from the point (1, 5.5), but point (4, 4)

suggests B=2, what does this indicate?

It indicates inconsistency; the line cannot pass through both points if B is fixed, so one point may not

lie on the same line or B needs re-evaluation.

How do you find N, the y-coordinate at x=7, once B is known?

Using y=0.5x + B, substitute x=7 and the known B: N = 0.57 + B.

If B=5, what is the value of N for x=7?

N = 0.57 + 5 = 3.5 + 5 = 8.5.

What is the correct value of B if the points (1, 5.5) and (4, 4) are

both on the line?

Calculate B from each point: from (1, 5.5), B=5; from (4, 4), B=4 - 0.54=4-2=2. Since these B values

differ, the points are not on the same line with y=0.5x + B; thus, the line passing through both points

does not exist with slope 0.5.

Based on the points (1, 5.5), (3, P), (4, 4), and (7, N), how do you

find N assuming the line is consistent?

First, determine B from a point, e.g., (1, 5.5): B=5. Then, find P at x=3: P=0.53+5=1.5+5=6. Then,

verify if (4,4) fits with B=5: y=0.54+5=2+5=7, which doesn't match 4, indicating inconsistency. To find

N, use y=0.57+B. If B=5, N=3.5+5=8.5.



Additional Resources

Understanding the Problem: An In-Depth Analysis of the Line Y = 0.5x + B and Its Intersecting Points

When tackling a problem involving the equation of a line and specific points through which it passes,

it's essential to approach systematically. The problem statement revolves around a linear equation:

Y = 0.5x + B

which passes through several points, including (1, 5.5), (3, P), (4, 4), and (7, N). Our goal is to

determine the values of B and N, given this information, and to understand the relationships and

implications of these points on the line's equation.

This piece aims to provide a comprehensive, step-by-step analysis of this problem, encompassing the

mathematical concepts involved, methods to derive the unknowns, and interpretative insights into the

behavior of the line and points.

---

Foundational Concepts: Equations of Lines and Points

Before diving into calculations, it's important to revisit some core principles:

The Equation of a Line

- The general form of a straight line's equation in slope-intercept form is:

Y = mX + B



where:

- m is the slope (rate of change of Y with respect to X)

- B is the y-intercept (the value of Y when X = 0)

- In our specific problem, the slope m is given as 0.5, so the line's equation simplifies to:

Y = 0.5x + B

Points on a Line

- A point (x, y) lies on the line if substituting x into the line's equation yields y.

- For a given point (x₀, y₀), the relationship is:

y₀ = 0.5x₀ + B

- When the point's y-coordinate is unknown, but the x-coordinate is known, and the point lies on the

line, we can find B by rearranging the equation:

B = y₀ - 0.5x₀

---

Determining the Unknowns: Step-by-Step Approach

The goal is to find B and N, with some information about P and N provided via their coordinates and

the relationship with the line.



---

Step 1: Use the Known Point (1, 5.5) to Find B

Given the line passes through (1, 5.5):

- Substitute x=1, y=5.5 into Y = 0.5x + B:

5.5 = 0.5(1) + B

- Simplify:

5.5 = 0.5 + B

- Solve for B:

B = 5.5 - 0.5 = 5

Result:

B = 5

---

Step 2: Find P Using the Point (3, P)

- Since the line passes through (3, P), and B = 5, substitute x=3 into the line equation:

Y = 0.5(3) + 5 = 1.5 + 5 = 6.5



- Therefore, P = 6.5

Result:

P = 6.5

---

Step 3: Find N Using the Point (7, N)

- The point (7, N) lies on the line:

- Substitute x=7 and Y=N into the line:

N = 0.5(7) + 5 = 3.5 + 5 = 8.5

- N = 8.5

Result:

N = 8.5

---

Summary of Findings

- B, the y-intercept of the line, is 5.

- The point (3, P) corresponds to P = 6.5.

- The point (7, N) corresponds to N = 8.5.

---



Deeper Insights and Mathematical Significance

Understanding these calculations offers more than just the raw values; it provides insight into the line's

properties, its behavior across the coordinate plane, and the relationships among the points.

The Linear Relationship and Consistency

- The line's slope, 0.5, indicates a moderate, positive inclination—meaning as x increases, y increases

at half that rate.

- The points (1, 5.5), (3, 6.5), (4, 4) (which appears inconsistent at first glance), and (7, 8.5)

demonstrate the linear trend with the calculated B.

Note on the Point (4,4):

Let's verify whether (4,4) lies on the line:

- Substitute x=4:

Y = 0.5(4) + 5 = 2 + 5 = 7

- Since the Y at x=4 is 7, but the point given is (4,4), which is not on the line.

Implication:

This suggests that (4,4) may not lie on the line, or perhaps it's a distractor or meant to test

understanding. Alternatively, if the problem states the line passes through (4,4), then the earlier

assumption that the line's slope is 0.5 would be invalid. However, since the problem explicitly states

the line Y=0.5x + B with B to be found, and we've used the point (1,5.5) to find B, the inconsistency

hints that perhaps (4,4) is a misstatement or a point not necessarily on the line.

Conclusion:



Given the initial data, the points (1, 5.5), (3, P), and (7, N) conform to the line Y=0.5x + 5, with the

exception of (4,4), which is off the line, possibly serving as an extraneous data point.

---

Additional Analytical Perspectives

Understanding the geometry and algebra behind this problem can be further enriched by exploring

some related concepts.

Graphical Interpretation

- The graph of Y = 0.5x + 5 will pass through:

- (0, 5) (the y-intercept)

- Increasing gently, with every increase in x by 2 units, Y increases by 1.

- The points:

- (1, 5.5): lies on the line (as computed).

- (3, 6.5): also on the line.

- (7, 8.5): on the line.

- (4, 4): off the line, confirming it's outside the linear trend.

Visualization Tip:

Plotting these points on graph paper can help visualize the line's trajectory and better understand the

relationships.



Mathematical Verification and Consistency Checks

- Always verify whether given points satisfy the line equation:

- For (x, y):

y ?= 0.5x + B

- For (4,4):

Expected y = 0.5(4) + 5 = 7, but actual y is 4 → not on the line.

- For (3, P=6.5):

Expected y = 0.5(3) + 5 = 6.5 → matches perfectly.

- For (7, N=8.5):

Expected y = 0.5(7) + 5 = 8.5 → matches.

This process emphasizes the importance of cross-checking data for consistency.

---

Implications and Broader Context

Analyzing this problem further reveals several educational and practical insights.



Understanding Linear Functions in Real-World Contexts

- Linear equations model many real-world phenomena: temperature change over time, profit versus

cost, speed over distance, etc.

- Finding the intercept B helps to understand the baseline or starting point of the phenomenon.

- Knowing how points relate to the line allows for predictions or interpolations.

Application in Data Analysis

- Given data points, fitting a line involves determining the slope and intercept.

- In this problem, the slope is provided, simplifying calculations.

- The ability to verify points against the line equation is central to regression analysis and data

validation.

Mathematical Skills Enhanced by This Problem

- Solving for unknowns in linear equations

- Verification of data consistency

- Graphical interpretation

- Critical thinking about extraneous or inconsistent data points

---

Conclusion: Summarizing the Key Takeaways

This detailed exploration of the problem involving the line Y
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