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Understanding the behavior of a function, particularly where it takes positive values, is
fundamental in calculus and analysis. When analyzing a function \( F(x) \), mathematicians
and students alike often ask: "Over which intervals is \(F(x)\) positive?" This question is
central to the study of functions, especially when dealing with graphing, integration, and
optimization problems. The notation "[infinity], 1) ("2," may seem peculiar at first glance,
but it hints at the importance of intervals extending towards infinity or bounded within
specific limits. In this article, we will explore how to determine the intervals where a
function is positive, interpret the notation involved, and understand the implications of such
intervals in mathematical analysis.

Understanding the Sign of a Function and Its
Importance

The Concept of Positivity in Functions

In mathematics, a function \( F(x) \) is said to be positive on an interval if for every value \(
x \) within that interval, \( F(x) > 0\). Determining these intervals helps in understanding
the function's behavior, such as where it is above the x-axis, which is crucial in areas like:

- Graphing the function

- Solving inequalities

- Calculating areas under the curve
- Optimization problems

Why Is It Important to Identify Intervals of Positivity?

Knowing where \( F(x) \) is positive allows mathematicians and engineers to:

- Analyze the qualitative behavior of functions

- Find maximum and minimum points

- Understand solution sets to inequalities

- Approximate integral values over specific regions



- Apply in real-world contexts such as physics, economics, and engineering where positive
guantities are significant

Interpreting the Interval Notation: "[infinity], 1)
(II2II

Before delving into how to find where \( F(x) \) is positive, clarifying the notation is
essential. The notation "[infinity], 1) ("2" appears to be a mixture of interval notation and
possibly a typographical or conceptual error. Let’s interpret what the intended meaning
might be:

Standard Interval Notation

In mathematics, intervals are written as:

\([a, b]\) — inclusive of both endpoints
-\((a, b)\) — exclusive of endpoints
-\([a, b)\) or \((a, b]\) — half-open intervals
\((-\infty, b)\), \((a, \infty)\) — unbounded in one direction

Possible Interpretation of the Notation

Given the string "[infinity], 1) ("2", it might be an attempt to describe a union of intervals
such as:

-\((-\infty, 1)\)
-\((2, \infty)\)

or a similar structure. For clarity, let's assume the intervals of interest are:

-\((A\infty, 1)\)
-\((2, \infty)\)

These are the regions where the function might be positive or negative, depending on the
specific \( F(x) \).



Determining the Intervals Where \( F(x) \) Is
Positive

The process of finding the intervals where \( F(x) \) is positive typically involves several
steps:

Step 1: Find Critical Points

Critical points occur where the derivative \( F'(x) \) is zero or undefined. These points often
signal potential maxima, minima, or points of inflection, which influence the sign of the
function.

- Solve \( F'(x) = 0)
- Identify points where \( F'(x) \) does not exist

Step 2: Find the Zeros of \( F(x) \)

Zeros of \( F(x) \), where \( F(x) = 0), partition the domain into intervals. The sign of \( F(x)
\) can change at these points.

-Solve \( F(x) =0\)

Step 3: Use Sign Charts

Construct a sign chart by testing values from each interval determined in Step 2. By
evaluating \( F(x) \) at test points:

- Determine whether \( F(x) \) is positive or negative in each interval
- Confirm the intervals where \( F(x) > 0\)

Step 4: Express the Intervals of Positivity

Based on the analysis, write the union of intervals where \( F(x) \) is positive. These
intervals may be:

- Entirely open or closed, depending on the behavior at boundary points
- Extending to infinity or bounded within finite limits



Application Example: A Sample Function Analysis

Let’'s consider a concrete example to illustrate the process:
Suppose \( F(x) = x~3-3x + 2).

Step 1: Find \( F'(x) \):

\[ Fi(x) =3x"2-3=3(x"2-1)\]

Set \( F'(x) =0\):

\[ 3(x~2 - 1) = 0 \Rightarrow x~2 = 1 \Rightarrow x = \pm 1]
Step 2: Find zeros of \( F(x) \):

Solve \( F(x) = 0\):

\[x™3-3x+2=0\]

Test possible rational roots:

\[ x=1:1-3+ 2 = 0 \Rightarrow \text{Yes} \]

Factor out \( (x - 1) \):

\[ F(x) = (x - 1)(X"2 + x - 2)\]

Factor quadratic:

\[X™2 +x-2=(x+2)(x-1)\]

So:

\[ F(x) = (x-1)72 (x + 2)\]

Zeros occur at:

-\(x =-21)
-\(x = 1\) (multiplicity 2)

Step 3: Sign chart analysis
Intervals:

-\((-\infty, -2)\)

-\((-2, 1))

-\((1, \infty)\)

Test points:



-\(x =-3)\):
M[F(-3)=(-3)"3-3(-3)+2=-27+9+2=-16<0\]
-\(x=0\):

\[F(0)=0-0+2=2>0\]

-\(x=2\):

(F2)=8-6+2=4>0\]

Sign of \( F(x) \):

- \((-\infty, -2)\): negative

-\((-2, 1)\): positive

-\((1, \infty)\): positive

Since at\( x =-2\), \( F(x) =0\), and at\(x =1\), \( F(x) = 0\).

Step 4: Intervals where \( F(x) > 0):

-\((-2, 1)\)
-\((1, \infty)\)

Implications of the Intervals and Final
Considerations

The analysis demonstrates that the function \( F(x) \) is positive on the union of the
intervals \((-2, 1)\) and \((1, \infty)\). The point \( x = 1) is a zero, and the sign change
occurs at this point. Whether to include the boundary points depends on whether \( F(x) \) is
positive at these points:

- At\( x =-2\), \( F(-2)

(- 0 \) — not positive, so exclude \(-2\) if strictly positive
-At\(x =1\), \( F(1) \

0\) — exclude \( 1) for strict positivity
Thus, the intervals where \( F(x) \) is strictly positive are:

\[ (-2, 1) \cup (1, \infty) \]



Conclusion: Which Could Be The Entire Interval
Over Which \( F(x) \) Is Positive?

Based on the understanding of the function's zeros, critical points, and sign analysis, the
entire interval over which \( F(x) \) is positive is the union of all disjoint intervals where the
function remains above zero. In the example above, that interval is:

\((-2, 1) \cup (1, \infty)\)

If the question involves the particular notation "[infinity], 1) ("2," which suggests a union of
intervals extending from \(-\infty\) to 1 and from 2 to infinity, then the analysis would
depend on the specific function \( F(x) \). The key steps remain:

- Find zeros and critical points
- Use sign charts
- Identify the union of intervals where \( F(x) > 0)

In summary, the entire

Frequently Asked Questions

What does it mean for a function F(x) to be positive
over an interval?

It means that for all x-values within that interval, the function F(x) yields positive (greater
than zero) results.

How can | determine the interval where F(x) is positive?

By analyzing the function's sign chart, solving for where F(x) > 0, and considering the
critical points and asymptotes, you can identify where it remains positive.

If F(x) is positive over an interval, can that interval
include infinity?

Yes, if the function approaches positive infinity or remains positive as x approaches infinity,
then the interval can extend to infinity, e.q., (a, «).

What is the significance of the interval '[infinity], 1'in
the context of F(x)?

This notation suggests an interval extending from infinity down to 1, which is
unconventional; typically, intervals are written from lower to higher values or with correct
notation. Clarification is needed to interpret it properly.



Could the interval '[infinity], 1' be a typo or incorrect
notation?

Yes, it likely is. Proper interval notation for a decreasing interval from infinity to 1 would be
written as (1, «) or similar, but not '[infinity], 1'. It might be a misprint.

How do critical points and asymptotes influence the
positivity interval of F(x)?

Critical points mark potential changes in sign, while asymptotes can indicate where the
function approaches infinity or negative infinity, helping to delineate positive regions.

Is it possible for F(x) to be positive over multiple
disjoint intervals?

Yes, functions can be positive over several separate intervals, depending on their behavior
and critical points.

What methods can be used to precisely find the entire
interval where F(Xx) is positive?

Methods include solving inequalities, analyzing the function's first and second derivatives,
plotting the function, and identifying all regions where the function remains above zero.

Additional Resources

Understanding the Interval Over Which the Function F(x) Is Positive

When analyzing a function F(x), one of the fundamental questions is determining the
intervals where the function takes positive values. This is crucial in various fields such as
calculus, physics, economics, and engineering because the positivity of a function often
indicates meaningful or physically interpretable states—such as profit, population, or
displacement—where the function's output exceeds zero.

In this detailed review, we will explore the question: "Which could be the entire interval
over which the function, F(x), is positive?" We will dissect the problem by examining the
nature of functions, the methodologies for identifying positive intervals, and specific cases
illustrated through examples. This comprehensive analysis will include mathematical
techniques, graphical interpretations, and theoretical considerations to equip you with a
thorough understanding of the topic.



Fundamentals of Functions and Positivity

What Does It Mean for a Function to Be Positive?

A function F(x) is said to be positive on a certain interval if, for every x within that interval,
F(x) > 0. This concept is straightforward but fundamental in understanding the behavior of
functions:

- Strict Positivity: F(x) > 0 for all x in the interval.

- Implications: The positivity of a function can indicate the presence of physical quantities
such as speed, profit, or concentration, which inherently cannot be negative.

Mathematical Representation of Positivity

Given a function F(x), the set of x-values where the function is positive can be written as:

\[
\{ x \in \mathbb{R} \mid F(x) > 0 \}
\]

The goal is to identify the intervals or union of intervals where this set holds true.

Methods to Determine Intervals Where F(x) Is
Positive

1. Analytical Approach

This involves solving inequalities:

\[
F(x) >0
\]

and often requires manipulating the function algebraically or algebraically analyzing its
properties.

- Factorization: If F(x) can be factored into simpler polynomials, roots can be identified, and
the sign of F(x) can be analyzed in each interval determined by these roots.
- Sign Chart Method: After finding roots, test points in each interval to determine whether



F(x) is positive or negative.

Example:

Suppose F(x) = (x - 1)(x + 2). Roots are at x = 1 and x = -2. Testing the intervals:
- X < -2: pickx =-3 - F(

--2<x<1l:pickx=0-

- (-3-1)(-3+2)=(4)(-1)=4>0
-Xx > 1: pick x =2 - F(2)

(0)=(1)2)=-2<0

3)
F(0) =
=(1)(4)=4>0

Thus, F(x) > 0 on (-x, -2) and (1, «)

2. Graphical Analysis

Plotting F(x) provides visual insight into where the function is above the x-axis. This method
is particularly useful for complicated functions where algebraic solutions are challenging.

- ldentify points where F(x) crosses the x-axis (roots).
- Observe the shape of the graph to determine the intervals of positivity.

3. Calculus-Based Techniques

Calculus can assist in understanding the behavior of F(x):

- Critical points: Find where F'(x) = 0 or F'(x) is undefined, indicating potential maxima or
minima.

- Second derivative test: Determine concavity and the nature of critical points.

- Behavior at infinity: Analyze limits as x approaches *+~ to see if the function tends to
positive or negative infinity.

These methods combined help identify where the function remains positive.

Specific Cases and Examples

Case 1: Polynomial Functions

Polynomials are often the easiest to analyze regarding positivity because of their algebraic



structure.

Example:

F(x) =x"3-3x+2

- Find roots: Set x*3-3x+2=0

- Factorization: (x - 1)°2 (x + 2) = 0 (if factorable)

- Roots at x = 1 (double root), x = -2

- Sign analysis around these roots:

-Forx <-2:pickx=-3-F(-3)=-274+9+2=-16 <0
- Between -2 and 1: pickx=0-F0)=0-0+2=2>0
-Forx > 1l:pickx=2-F2)=8-6+2=4>0

So, F(x) is positive on (-2, «), with the negative region being (-«, -2).

Case 2: Rational Functions

Rational functions can have vertical asymptotes and complex sign behavior.
Example:
F(x) = (x-2)/(x + 1)

- Roots of numerator: x = 2
- Roots of denominator: x = -1 (vertical asymptote)

Sign analysis:

-Forx <-l:pickx=-2->F(-2)=(2-2)/(-2+1)=(4)/(-1)=4>0
- Between -1 and 2: pick x =0->F(0) =(-2)/1=-2<0

-Forx > 2:pickx=3-F3)=(3-2)/(3+1)=1/4>0

Thus, F(x) > 0 on (-=, -1) and (2, «).

Case 3: Trigonometric Functions

The positivity of functions like sine or cosine is periodic and requires interval analysis over
one period.

Example:



F(x) = sin(x)

- Positive where sin(x) > 0
- This occurs in intervals:

\[
(2K\pi, (2k+1)\pi)
\]
for all integers k.

- Entire intervals where F(x) > 0 are:

\[
\bigcup_{k \in \mathbb{Z}} (2k\pi, (2k+1)\pi)
\]

Addressing the Question: "Which Could Be The
Entire Interval Over Which F(x) Is Positive?"

The core of the question involves considering the possible scenarios where the positivity of
F(x) extends over an entire interval, possibly infinite, finite, or a union of such intervals.

1. Entire Real Line

- For certain functions, F(x) > 0 for all real numbers.
- Example: F(x) = e™x, exponential functions are always positive on (-«, «).

2. Semi-Infinite Intervals

- Functions that are positive over a semi-infinite interval, such as:

\[
(a, \infty ), \quad \text{or} \quad ( -\infty, b )
\]

- Example: F(x) = 1/(x - ¢), positive on either side of the vertical asymptote, depending on
the sign of the numerator.



3. Finite Intervals

- For functions like quadratic functions with positive leading coefficient but negative in
certain regions, the positive interval may be finite.

- Example: F(x) = -x~2 + 4x + 3
- Roots at x = 1 and x = 3; quadratic opens downward.

-F(x) >0on (1, 3)

Considering the Role of the Function's Domain
and Behavior

The domain of F(x) greatly influences the intervals where F(x) can be positive. For instance:
- Restricted Domains: Functions with domain restrictions (like roots, logarithms, or
divisions) limit the intervals over which positivity can occur.

- Asymptotic Behavior: The limits of F(x) as x approaches infinity or points of discontinuity
determine whether positive intervals extend infinitely.

Implications and Applications of Positivity
Intervals

Understanding the entire interval over which F(x) is positive has numerous applications:
- Physics: Positive displacement or velocity indicates movement in a particular direction.
- Economics: Profit functions being positive over certain ranges inform business strategies.

- Biology: Population models often assume positive values for populations.

Knowing whether F(x) remains positive over an entire interval can influence decision-
making, modeling, and theoretical analysis.

Summary and Key Takeaways

- The entire interval over which F(x) is positive depends on the mathematical form and



properties of F(x).

- Techniques such as algebraic factorization, sign charts, graphical analysis, and calculus
are essential tools for identifying positive intervals.

- The positivity can extend over

Which Could Be The Entire Interval Over Which The Function
F X Is Positive Infinity 1 2

Which Could Be The Entire Interval Over Which The Function F X Is Positive Infinity 1 2

Related Articles

e What Were The Arguemtns Of Southern State Legislatures For Readmission Into The Union
Fter The Civil

e A 100 Meter Dash Was Held With 20 Contestants. The Best Time Was 10.7 Seconds, And The
Worst Time Was

e Your Friend Has $100 When He Goes To The Fair. He Spends $10 To Enter The Fair And $20

On Food.Rides

Back to Home


https://sip.evo9x.com/ma16/which-could-be-the-entire-interval-over-which-the-function-f-x-is-positive-infinity-1-2.pdf
https://sip.evo9x.com/ma16/which-could-be-the-entire-interval-over-which-the-function-f-x-is-positive-infinity-1-2.pdf
https://sip.evo9x.com/ma16/what-were-the-arguemtns-of-southern-state-legislatures-for-readmission-into-the-union-fter-the-civil.pdf
https://sip.evo9x.com/ma16/what-were-the-arguemtns-of-southern-state-legislatures-for-readmission-into-the-union-fter-the-civil.pdf
https://sip.evo9x.com/ma16/a-100-meter-dash-was-held-with-20-contestants-the-best-time-was-10-7-seconds-and-the-worst-time-was.pdf
https://sip.evo9x.com/ma16/a-100-meter-dash-was-held-with-20-contestants-the-best-time-was-10-7-seconds-and-the-worst-time-was.pdf
https://sip.evo9x.com/ma16/your-friend-has-100-when-he-goes-to-the-fair-he-spends-10-to-enter-the-fair-and-20-on-food-rides.pdf
https://sip.evo9x.com/ma16/your-friend-has-100-when-he-goes-to-the-fair-he-spends-10-to-enter-the-fair-and-20-on-food-rides.pdf
https://sip.evo9x.com

