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Understanding the behavior of functions on specific intervals is a fundamental aspect of calculus and
algebra. When analyzing functions graphically, especially on the coordinate plane, one key question
often arises: which functions are positive over a certain interval? In particular, this article explores the
qguestion: Which function is positive for the entire interval [3, 2]? and how this can be visualized
through a curved line on a coordinate plane.

While the interval [3, 2] appears to be written in reverse, it is essential to clarify that typically,
intervals are written from smaller to larger numbers, such as [2, 3]. However, if the interval is indeed
[3, 2], it indicates a negative orientation, often interpreted as the interval from 3 down to 2, or
alternatively, the set of points between 3 and 2.

This article aims to provide a comprehensive understanding of the concepts involved, including
function positivity, graphical interpretation, and the characteristics of curved lines on the coordinate
plane.

Understanding Intervals and Function Positivity

What Is an Interval?

An interval on the real number line represents all numbers lying between two endpoints. Intervals can
be:

- Closed intervals: include the endpoints, denoted as [a, b]
- Open intervals: exclude the endpoints, denoted as (a, b)
- Half-open intervals: include one endpoint but not the other, e.g., [a, b) or (a, b]

In the case of [3, 2], assuming the notation is correct, it suggests a set of points between 3 and 2,
which is more naturally expressed as [2, 3], considering the standard increasing order.

Note: If the interval is written as [3, 2], it typically signifies the same as [2, 3], but it's crucial to clarify
the context.



What Does It Mean for a Function to Be Positive?

A function \(f(x)\) is said to be positive on an interval if, for every \(x\) within that interval, \(f(x) > 0\).
Graphically, this means the curve of the function lies above the x-axis throughout the interval.

Key points:

- Positivity is about the sign of the function's values.
- The graph of a positive function will be entirely above the x-axis within the interval.
- The function can touch the x-axis at certain points but is positive only where \(f(x) > 0\).

Graphical Representation on the Coordinate Plane

The Curved Line and Its Significance

A curved line on the coordinate plane typically represents a function \(f(x)\). The shape of this curve
depends on the nature of the function—whether polynomial, exponential, logarithmic, or
trigonometric.

For analyzing positivity:
- If the curve lies entirely above the x-axis between two points (say from \(x = 2\) to \(x = 3\)), then
the function is positive over that interval.

- If the curve intersects the x-axis at some point within the interval, the function is not positive
everywhere on that interval.

Visual Indicators of Positivity
To identify whether a function maintains positivity over an interval:
- Check the curve's position relative to the x-axis.

- Note the points where the curve intersects the x-axis (these are roots or zeros of the function).
- Determine if the entire segment of the curve between the interval bounds is above the x-axis.

Analyzing Functions for Positivity on [3, 2]

Since the interval is from 3 down to 2, the analysis involves considering the function's behavior as the
x-values decrease from 3 to 2.

Important considerations:



- Standard practice is to consider intervals with the lower bound first, so [2, 3].

- If the interval is [3, 2], it can be viewed as the same as [2, 3], but traversed from right to left.

- The function's positivity is independent of the direction, but the integral or the analysis may depend
on the order.

Types of functions that are positive over an interval:

1. Polynomial functions with positive leading coefficients and no real roots in the interval:
- Example: \(f(x) = x~2 + 1))

2. Exponential functions with positive base:

- Example: \(f(x) = e™x\)

3. Certain trigonometric functions shifted appropriately:

- Example: \(f(x) = \sin(x) + 1\), positive where \(\sin(x) > -1\)

Practical example: Identifying a positive function on [2, 3]
Suppose we have the function \(f(x) = x~2 - 4x + 3\).

- Find the zeros: \(x~2 - 4x + 3 = 0\)

- Factoring: \((x - 1)(x - 3) = 0\), roots at \(x=1, 3\)

- Sign analysis:

- For \(x\in (1, 3)\), the quadratic is negative between the roots, so \(f(x) < 0\).
- For\(x < 1\) or \(x > 3\), \(f(x) > 0\).

Thus, on the interval [2, 3], \(f(x)\) is not positive throughout because at \(x=2\):
-\(f(2) = 4 - 8 + 3 = -1\), which is negative.

Conclusion: The function is not positive on the entire interval [2, 3].

Determining Which Functions Are Positive Over [3, 2]

Given the above, the goal is to identify functions that are positive over the entire interval from 3 to 2
(or equivalently from 2 to 3).

Candidate functions:

- Constant functions: \(f(x) = c\), where \(c > 0\).

- Linear functions with positive slope, remaining above x-axis in the interval.

- Quadratic functions that do not intersect x-axis between 2 and 3.

- Exponential functions with positive base, always positive.

- Trigonometric functions shifted upward sufficiently to stay positive over the interval.

Conditions for a function to be positive on [3, 2]:
- The function’s graph must lie above the x-axis at every point between 2 and 3.

- The function must not have zeros within the interval.
- The function's minimum value within the interval must be greater than zero.



Example: Exponential function \(f(x) = e”x\)

-\(f(x) = e™x\) is always positive for any real \(x\).
- Therefore, on [2, 3], \(f(x)\) remains positive.
- Graphically, the curve stays above the x-axis throughout.

Example: Constant positive function \(f(x) = 5\)

- The graph is a horizontal line at \(y=5\).
- It remains above the x-axis at all points, including between 2 and 3.

Graphical Analysis and Visualization

Plotting Functions on the Coordinate Plane

Visualizing functions helps in understanding their positivity over a specific interval. Using graphing
tools or plotting by hand:

- Draw the coordinate axes.

- Mark the interval [2, 3] on the x-axis.

- Sketch the function's curve.

- Observe whether the curve stays above the x-axis within this interval.

This approach makes it easier to identify the positivity of complex functions that might otherwise
require algebraic analysis.

Interpreting the Curved Line
The key features to observe:
- Position relative to x-axis: Is the curve entirely above?

- Zeros of the function: Where does the curve intersect the x-axis?
- Minimum points: The lowest point on the curve within the interval.

Summary and Practical Guidelines

To determine which function is positive over an interval like [3, 2]

- Identify the function's algebraic form.
- Find zeros within the interval: Solve \(f(x) = 0\).
- Analyze the sign of \(f(x)\) in segments divided by the zeros.



- Check the minimum value of \(f(x)\) within the interval: If the minimum is > 0, the function is
positive everywhere.
- Use graphing tools for visual confirmation.

Conclusion

The question of which function remains positive over a specific interval, such as [3, 2], involves
understanding the function's algebraic properties and graphical behavior. Functions like exponential
functions, positive constants, and certain polynomial functions with no zeros in the interval are prime
candidates.

Graphical interpretation is invaluable: plotting the function provides immediate insight into its
positivity, especially for complex functions where algebraic solutions are cumbersome.

In essence:

- Functions that are strict

Frequently Asked Questions

Which function is positive over the entire interval [3, 2] on a
coordinate plane?

A constant function with a positive value, such as f(x) = 5, is positive over the entire interval [3, 2].

Can a quadratic function be positive for the entire interval [3,
2]?

Yes, if the quadratic has a vertex above the x-axis and opens upwards, it can be positive for all x in [3,
2].

What characteristics must a function have to be positive on
the interval [3, 2]?

It must remain above the x-axis for all x in the interval, meaning its values are greater than zero
throughout.

Is it possible for a function to be positive on [3, 2] if it has a
curved line on a coordinate plane?

Yes, many curved functions like exponential or certain polynomial functions can be positive over that
interval if their graph stays above the x-axis.



How do | determine if a given curved line function is positive
over [3, 2]?

Evaluate the function at key points within the interval or analyze its expression to ensure it remains
above zero throughout.

What types of functions are typically positive on a specific
interval like [3, 2]?

Functions such as exponential functions, certain polynomials with positive leading coefficients, and
constant positive functions are often positive over intervals.

If a curved line on the coordinate plane is above the x-axis
between x=2 and x=3, is it positive on [3, 2]?

Yes, if the curve stays above the x-axis for all x in [3, 2], the function is positive over that interval.

Could the function's positivity depend on the shape of the
curve between [3, 2]?

Absolutely, the curvature and the function's expression determine whether it stays positive
throughout the interval.

What is an example of a simple function that is positive for
the entire interval [3, 2]?

An example is f(x) = 1, which is constant and positive everywhere, including over [3, 2].

How does understanding the function's behavior help identify
if it is positive over [3, 2]?

Analyzing the function's expression or graph helps determine whether it remains above the x-axis,
confirming its positivity over the interval.
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Understanding the behavior of functions over specific intervals is a fundamental aspect of calculus
and analytical geometry. When analyzing a function to determine whether it remains positive
throughout a given interval—such as [3, 2]—it becomes essential to explore the function's properties,
its graph, and the underlying calculus principles that govern its positivity. This review delves into the
qguestion: Which function is positive for the entire interval [3, 2]? and examines how a curved line (or
graph) on a coordinate plane can illustrate these concepts effectively.



Understanding the Interval [3, 2]: Clarification and
Context

Before diving into the analysis, it's important to clarify the interval [3, 2]. Typically, in mathematics,
an interval is expressed with the lower number first. So, the interval [3, 2] is non-standard; it would
normally be written as [2, 3] if considering from smaller to larger. However, in some contexts, the
notation [3, 2] might imply the interval from 3 to 2 in a decreasing order, which can be interpreted as
[2, 3] if considering the set of points between 2 and 3 inclusive.

Key points:

- Interpretation of the Interval: For analysis purposes, we will assume the interval is from 2 to 3, i.e.,
[2, 3], unless specified otherwise.

- Interval Orientation: If the interval is indeed from 3 to 2, then it is a decreasing interval, but for the
purposes of function positivity, the interval's orientation does not affect the analysis—only the set of

points within.

Why is this important? Because the positivity of a function over an interval depends solely on the
function's values at points within that interval, regardless of the order.

Analyzing Functions for Positivity Over an Interval

What Does It Mean for a Function to Be Positive?

A function \(f(x)\) is said to be positive on an interval if, for every \(x\) in that interval, the value \(f(x)
> 0\). Graphically, this means the curve of the function lies entirely above the x-axis over the entire
interval.

Implications:

- The function does not touch or cross the x-axis within the interval.
- The function remains strictly above zero throughout.

Methods to Determine Positivity

Several approaches can be employed to determine whether a function is positive over a specific
interval:

- Graphical Analysis: Plotting the function on the coordinate plane to observe its behavior visually.
- Analytical Methods: Calculating the function's values at critical points and analyzing its derivatives to
understand where it might cross zero.



- Sign Chart Analysis: Using the function's factored form or derivative information to identify intervals
where the function remains positive.

Graphical Representation: Curved Lines on the
Coordinate Plane

Understanding Curved Lines

A curved line on the coordinate plane, representing a function \(f(x)\), can take many
forms—parabolas, cubics, exponential curves, etc. The shape and position of the curve relative to the
x-axis are critical in determining the positivity over a given interval.

Features of a typical curved line:

- Vertex or turning points: Local maxima or minima where the function changes direction.

- Intercepts: Points where the curve crosses the axes, especially the x-axis, indicating roots.

- Asymptotic behavior: For certain functions, the curve approaches a line but never touches it,
affecting positivity.

Visual Criteria for Positivity on [2, 3]

To establish that a function remains positive over the interval [2, 3]:

- The graph must stay above the x-axis throughout the interval.
- If the curve touches the x-axis at any point within [2, 3], the function is not strictly positive.
- The absence of roots in the interval indicates potential positivity.

Determining Which Function Is Positive on [2, 3]

Let's consider typical classes of functions and analyze their positivity over the interval [2, 3].

1. Polynomial Functions

Polynomials are common in calculus and algebra. Their positivity depends on their roots and leading
coefficients.



- Example: \(f(x) = x~2 + 1\)

- Since \(x™2 \geq 0\), \(f(x) \geq 1\) for all real \(x\).
- Over [2, 3], \(f(x) \geq 5\), so positive throughout.

- Example: \(f(x) = (x - 2)(x - 3)\)

- Roots at x=2 and x=3.

- Between these points, the quadratic is negative (since it opens downward or upward depending on
leading coefficient).

- For \(x \in (2,3)\), \(f(x) < 0\). So, not positive over the entire interval.

Pros of polynomial functions:

- Easy to analyze roots and sign.
- Continuous and differentiable everywhere.

Cons:

- Roots can complicate positivity.
- Behavior at infinity can overshadow local behavior.

2. Exponential Functions

Exponential functions such as \(f(x) = e”x\) are always positive for all real \(x\).
- Example: \(f(x) = e”™x\)

- Over [2, 3], \(f(x)\) varies from \(e”™2 \approx 7.389\) to \(e” 3 \approx 20.085\).
- Always positive.

Pros:

- Positive everywhere.
- Monotonically increasing.

Cons:

- Limited to exponential-type functions; not suitable if the function involves roots or oscillations.

3. Rational Functions

Rational functions of the form \(f(x) = \frac{P(x)}{Q(x)}\) can be positive or negative depending on
numerator and denominator signs.

- Example: \(f(x) = \frac{x+1}{x-2}\)



- For \(x\in [2,3]\), the denominator \(x-2 \geq 0\).

- At \(x=2\), the function is undefined.

- For \(x\in (2,3]\), numerator \(x+1 > 0\), denominator positive, so \(f(x) > 0\).
- At \(x=2\), undefined; so not strictly positive over the entire interval.

Pros:
- Can model more complex behaviors.
Cons:

- Singularities may prevent positivity over entire intervals.

Features and Analysis of Typical Functions for
Positivity on [2, 3]

| Feature | Polynomial \(x~2 + 1\) | Exponential \(e”~x\) | Rational \(\frac{x+1}{x-2}\) |
I | | I I

| Always positive? | Yes | Yes | No (undefined at x=2) |

| Crosses x-axis? | No | No | No |

| Roots in [2, 3]7 | No | N/A | No (except at x=2, undefined) |

| Behavior at endpoints | Positive | Positive | Positive (for x>2) |

Summary: Among these, exponential functions are the simplest to guarantee positivity over any
interval, as they are strictly positive everywhere. Polynomial functions like \(x~2+1\) also remain
positive over the interval. Rational functions require caution due to potential singularities.

Advanced Considerations: Derivative and Critical
Points

To analyze functions more complex than polynomials or exponentials, derivatives become essential.
Using derivatives:

- Find critical points by setting \(f'(x)=0\).

- Determine the nature of critical points (maxima or minima).

- Check the function's value at critical points and endpoints.

Example:

Suppose \(f(x) = x~3 - 6x"2 + 9x + 2\)



- Derivative: \(f'(x) = 3x™2 - 12x + 9\)
- Set \(f'(x)=0\):

\(3x"2-12x + 9 = 0\)

\(x"2 - 4x + 3=0\)

\((x-1)(x-3)=0\)

- Critical points at \(x=1, 3\)

- Evaluate \(f(x)\) at these points and endpoints (2 and 3) to determine positivity.

- If the function is positive at all these points and does not cross zero, then it remains positive over
[2,3].

Conclusion: Which Function Is Positive Over the Entire
Interval [2, 3]?

Based on the analysis, functions that are strictly positive over the interval include:

- Exponential functions like \(f(x)=e”x\), which are positive everywhere.
- Quadratic functions such as \(f(x)=x"2+1\), which are positive for all real \(x
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