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Understanding the maximum vertical distance between a line and a parabola is a fundamental concept in algebra
and calculus, often encountered in various mathematical applications and problem-solving scenarios. In this
article, we explore the specific case of the line y = x + 42 and the parabola y = x, particularly focusing on the
interval where x ranges from 6 to 7. We will analyze how to determine the maximum vertical distance between
these two curves within this interval, providing clear explanations, step-by-step calculations, and relevant
insights to enhance your grasp of the topic.

---

Introduction to the Problem

When analyzing the difference between a line and a parabola, especially within a specific interval, key questions
include:

- How do we define the vertical distance between the two curves?
- How can we find the maximum of this distance within the given interval?
- What methods are suitable for such calculations?

In this context, the vertical distance at any point x between the line y = x + 42 and the parabola y = x is given
by the difference in their y-values at that point. Since the line is generally above the parabola in our interval
(as we'll verify), the vertical distance can be represented as:

\[ D(x) = (x + 42) - x = 42 \]

However, because the line and the parabola intersect at specific points, and the difference may vary between
these points, we need to analyze the function that represents their vertical gap to find the maximum value.

---

Understanding the Curves and Their Intersection

Descriptions of the Curves

- Line y = x + 42: A straight line with a slope of 1 and a y-intercept at 42. It increases steadily as x increases.
- Parabola y = x: A simple parabola opening upward with a vertex at the origin.

Finding the Intersection Points

To understand the range over which to examine the difference, we first find where the line and parabola
intersect:

\[
x + 42 = x \\



\Rightarrow 42 = 0
\]

This indicates no solutions; however, that suggests a mistake in the initial assumption because the intersection
points should be found by setting the equations equal:

\[
x + 42 = x \quad \text{(incorrect, as the equations are different)} \\
\Rightarrow \text{To find intersection points, solve } x + 42 = x \Rightarrow 42 = 0 \text{, which is
impossible}
\]

Actually, the equations are:

\[
\text{Line: } y = x + 42 \\
\text{Parabola: } y = x
\]

Set equal for intersection:

\[
x + 42 = x \\
\Rightarrow 42 = 0
\]

which is impossible, indicating the line and parabola do not intersect at any real point. But this contradicts
our initial assumption that the line is above the parabola; let's verify their relative positions.

---

Analyzing the Relative Positions of the Curves

Determining Which Curve Is Above the Other

- For any x, compare y-values:

\[
\text{Line: } y = x + 42 \\
\text{Parabola: } y = x
\]

Since \( x + 42 > x \) for all real x, the line y = x + 42 is always above the parabola y = x across all x-
values.

Implication for the Interval 6 ≤ x ≤ 7

- At x = 6:

\[
\text{Line: } 6 + 42 = 48 \\
\text{Parabola: } 6
\]



- At x = 7:

\[
\text{Line: } 7 + 42 = 49 \\
\text{Parabola: } 7
\]

The vertical difference at any x in [6, 7] is:

\[
D(x) = y_{line} - y_{parabola} = (x + 42) - x = 42
\]

This indicates that the vertical distance between the line and the parabola is constant at 42 units for all x,
including the interval [6, 7].

---

Calculating the Maximum Vertical Distance

Given the above, the vertical distance between y = x + 42 and y = x for any x is:

\[
D(x) = 42
\]

and does not depend on x. Therefore, within the interval from 6 to 7, the maximum vertical distance remains 42,
since it is constant throughout.

Key conclusion:

- The maximum vertical distance between the line y = x + 42 and the parabola y = x for \( 6 \leq x \leq 7 \) is
42 units.

---

Summary of Findings

- The line y = x + 42 is always above the parabola y = x for all real x.
- The difference between the two curves at any point x is constantly 42.
- When considering the interval between x = 6 and x = 7, the vertical distance remains exactly 42.
- Therefore, the maximum vertical distance in this interval is 42.

---

Additional Insights and Applications

Why Is This Important?

Understanding how to compute the maximum vertical distance between two curves has important applications



in various fields such as physics, engineering, and computer graphics. It helps in:

- Optimizing designs for minimal or maximal clearance
- Analyzing the difference between theoretical models
- Ensuring safety margins in engineering structures

Extensions of the Concept

- For curves that intersect, the maximum distance may occur at intersection points or critical points where the
difference function reaches its extremum.
- When dealing with more complex functions, calculus tools like derivatives are used to find maxima and minima.

Using Calculus for More Complex Problems

- Define the difference function \( D(x) = y_{line} - y_{parabola} \).
- Take the derivative \( D'(x) \) to identify critical points.
- Analyze the critical points to determine where the maximum occurs.

In our case, since the difference is constant, calculus confirms the simplicity of the situation.

---

Conclusion

In this comprehensive analysis, we've established that the maximum vertical distance between the line y = x + 42
and the parabola y = x within the interval 6 ≤ x ≤ 7 is 42 units. This result is straightforward because the
difference between these two functions remains constant across all x-values, reflecting a constant vertical
gap. Such clarity simplifies many real-world problems involving constant offsets between curves and
underscores the importance of understanding the basic relationships between functions in algebra and calculus.

By mastering these concepts, students and professionals can better interpret, analyze, and solve more complex
curve-intersection and distance problems, contributing to more precise modeling and problem-solving capabilities
in various scientific and engineering disciplines.

Frequently Asked Questions

What is the maximum vertical distance between the line y = x + 42 and the
parabola y = x for x between 6 and 7?

The maximum vertical distance occurs where the difference |(x + 42) - x| is maximized between x = 6 and x = 7.
Since the difference simplifies to 42, the maximum vertical distance is 42 units.

How do you mathematically determine the maximum vertical distance between
the line y = x + 42 and the parabola y = x over the interval 6 ≤ x ≤ 7?

Calculate the difference between the line and the parabola: (x + 42) - x = 42. Since this is constant, the
maximum vertical distance over any x in [6,7] is 42.



Is the maximum vertical distance between y = x + 42 and y = x constant
across the interval 6 to 7?

Yes, because the difference between the line and the parabola reduces to 42 for all x, making the maximum
vertical distance constant at 42.

Does the maximum vertical distance change if we consider x outside the
interval 6 to 7?

No, since the difference between the line and the parabola remains 42 for all x, the maximum vertical distance is
always 42 regardless of the interval.

What is the significance of the interval 6 ≤ x ≤ 7 in calculating the maximum
vertical distance?

The interval specifies the domain over which we measure the maximum vertical distance. Within this interval, the
difference remains constant at 42.

Can the maximum vertical distance be found by evaluating the difference at
the endpoints x = 6 and x = 7?

Yes, but since the difference is constant at 42 across the interval, evaluating at endpoints confirms the
maximum is 42, though it remains the same throughout.

Is the maximum vertical distance between the line y = x + 42 and the
parabola y = x dependent on the specific values of x in [6,7]?

No, because the difference simplifies to a constant 42, making the maximum independent of the specific x value
within the interval.

How does understanding the maximum vertical distance help in graphing or
analyzing these functions?

Knowing the maximum vertical distance helps visualize how far apart the functions can be within a certain
domain, which is useful in optimization and understanding their relative positions.

Is the maximum vertical distance between y = x + 42 and y = x equal to the
difference between the line's constant term and the parabola's y-value at
any x?

Not exactly; in this case, since the parabola y = x has y-values that match x, the difference simplifies to the
constant term 42 of the line. The maximum vertical distance is therefore 42.

Additional Resources
What Is The Maximum Vertical Distance Between The Line Y = X + 42 And The Parabola Y = X For 6 X 7?

In the realm of mathematics, understanding the relationship between different functions is fundamental. One
intriguing investigation involves examining the maximum vertical distance between a straight line and a parabola
over a specified domain. Specifically, this article explores the question: What is the maximum vertical distance
between the line y = x + 42 and the parabola y = x, for x in the interval from 6 to 7? This problem not only



exemplifies core concepts in analytic geometry but also demonstrates how calculus techniques can be used to
find extremal points within constrained domains.

This inquiry might seem straightforward at first glance, but it offers an excellent opportunity to delve into
the principles of distance functions, the application of derivatives to find maxima, and the geometric intuition
behind these calculations. We will methodically unpack the problem, analyze the functions involved, and
ultimately determine the maximum vertical separation within the given interval.

---

Understanding the Functions and the Domain

Before diving into calculations, it is essential to understand the functions involved and the domain of interest.

The Line: y = x + 42

This is a straight line with a slope of 1 and a y-intercept at 42. Its graph is a straight, diagonal line ascending
from left to right, crossing the y-axis at 42. For any real value of x, the value of y on this line is simply x
plus 42.

The Parabola: y = x

This is a standard parabola opening upward, with its vertex at the origin (0, 0). It has a slope of 1 at any
point, but its curvature implies that as x increases or decreases, the y-value increases or decreases linearly,
but the shape of the parabola remains symmetric about the y-axis.

The Domain: x in [6, 7]

The problem constrains the analysis to the interval from 6 to 7, a narrow segment on the x-axis. Within this
domain, both functions produce specific y-values:

- For x = 6, y = 6 on the parabola, and y = 6 + 42 = 48 on the line.
- For x = 7, y = 7 on the parabola, and y = 7 + 42 = 49 on the line.

The goal is to find the maximum vertical distance between these two functions over this interval, which
translates to computing the maximum value of |(x + 42) - x| within x � [6, 7].

---

Formulating the Problem: The Vertical Distance Function

The vertical distance between the line y = x + 42 and the parabola y = x at any point x in the domain is given by
the difference:

\[ D(x) = |(x + 42) - x| \]

Simplifying:

\[ D(x) = |42| \]

This indicates that, for any x, the absolute difference is always 42, since:

\[ D(x) = |(x + 42) - x| = |42| = 42 \]



This suggests that the vertical distance is constant over all x, within the domain, which is quite an interesting
and somewhat surprising result.

However, this is only the case if we are measuring the vertical distance between the functions directly as y-
values. If the question is interpreted as the maximum vertical difference between the two functions at
corresponding x-values, then the answer is simply 42, since:

- The line is always 42 units above the parabola at the same x-value.

But, if the question is more about the maximum difference in the y-values of the functions over the interval, then
the problem might be straightforward.

---

Re-examining the Interpretation: Is the Distance Always 42?

Given the initial formulation, the difference between the functions at any x is:

\[ y_{line} - y_{parabola} = (x + 42) - x = 42 \]

which is constant and does not depend on x, within any domain.

Implication:

- Since the difference is always 42, the maximum vertical distance between the line and the parabola over x � [6,
7] is simply 42.
- No matter where we look within this small interval, the vertical separation remains the same.

Visual Confirmation:

Plotting these functions within the domain would confirm their relative positions:

- The parabola y = x passes through (6,6) and (7,7).
- The line y = x + 42 passes through (6, 48) and (7, 49).
- The vertical difference at both x=6 and x=7 is 42, confirming the constant separation.

---

Are There Any Other Interpretations? Exploring the Geometric
Context

While the analysis above indicates a constant distance, it's instructive to explore whether the problem refers
to a different notion of "distance" — for example, the shortest distance between the line and the parabola at
some point, which may not necessarily be directly vertically aligned.

Shortest Distance Between the Line and the Parabola:

- The shortest distance between two curves may not occur at corresponding x-values.
- It involves finding the minimal Euclidean distance between points on the parabola and the line, which can be more
complex.

However, the phrasing of the question suggests focusing on the vertical distance specifically, which simplifies
the problem.



---

Final Answer: The Maximum Vertical Distance

Based on the mathematical analysis, the key points are:

- The difference between the functions y = x + 42 and y = x is constant at 42 for all x.
- Within the interval from 6 to 7, this difference remains exactly 42.
- Therefore, the maximum vertical distance between the line y = x + 42 and the parabola y = x over x in [6, 7] is
42.

---

Conclusion: Insights and Takeaways

This exploration highlights several important principles in analyzing functions:

1. Constant Differences: When the difference between two functions simplifies to a constant, the maximum and
minimum distances over any domain are the same.

2. Domain Restrictions: Narrow domains may sometimes simplify the analysis, but in this case, the constant
difference makes the domain less relevant to the maximum distance.

3. Interpreting "Distance": Clarifying whether the question pertains to vertical (y-axis) distance or Euclidean
(shortest) distance impacts the complexity of the problem.

4. Visual Confirmation: Plotting the functions can help confirm the algebraic findings, especially in more
complicated scenarios.

In this case, the problem underscores the importance of understanding the nature of the functions involved. The
constant vertical separation of 42 units simplifies what initially appeared to be a potentially complex
problem. For students and practitioners of mathematics, it serves as a reminder that sometimes, the most
straightforward calculations yield the definitive answer.

---

In summary, the maximum vertical distance between the line y = x + 42 and the parabola y = x over the interval
from x=6 to x=7 is 42 units, constant throughout the interval. This example demonstrates how algebraic
simplification and geometric interpretation work hand-in-hand to solve problems efficiently and accurately.
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