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Understanding the behavior of functions over different intervals is a fundamental aspect of calculus
and mathematical analysis. When analyzing a function's increasing or decreasing nature, especially
with respect to its derivatives, it becomes crucial to interpret the intervals correctly. The question at
hand presents multiple choice responses regarding the behavior of a function—specifically, whether it is
decreasing on certain intervals and increasing on others. This article aims to clarify these concepts,
provide detailed explanations, and help you determine which response is true based on mathematical

principles.

Understanding the Concepts of Increasing and Decreasing

Functions

Before delving into the specific options, it is essential to understand what it means for a function to be

increasing or decreasing over an interval.

What Does "Increasing’ Mean?

A function \(f(x)\) is said to be increasing on an interval if, for any two points \(x_1\) and \(x_2\) within
that interval, the following holds:

\[



x_1 < x_2 \implies f(x_1) \leq f(x_2)
\]
In simpler terms, as the \(x\)-values increase, the \(f(x)\) values either stay the same or go up. When

the inequality is strict (\(f(x_1) < f(x_2)\)), the function is strictly increasing.

What Does "Decreasing' Mean?

Conversely, a function \(f(x)\) is decreasing on an interval if, for any \(x_1 < x_2\) within that interval:
\[

f(x_1) \geq f(x_2)

\

Again, if the inequality is strict (\(f(x_1) > f(x_2)\)), then the function is strictly decreasing.

Role of the Derivative in Determining Increasing and Decreasing

Intervals

The first derivative \(f'(x)\) provides critical information about the function's behavior:
- If \(f(x) > 0\) for all \(x\) in an interval, then \(f\) is increasing on that interval.

- If \(f(x) < 0\) for all \(x\) in an interval, then \(f\) is decreasing there.

Thus, analyzing the sign of the derivative helps us identify where the function increases or decreases.

Analyzing the Given Intervals and Conditions

The multiple choice options involve specific intervals: \((-, 0)\) and \((0, )\), with the responses

indicating whether the function is decreasing or increasing within these ranges.



The Intervals Explained

-\((-, O\): An interval extending from some negative number (denoted by \(\)) up to 0.

- \((0, )V): An interval starting just after 0 and extending to some positive number (denoted by \(\)).

The focus is on whether the function decreases on the first interval and increases on the second, or

vice versa.

Understanding the Sign of the Derivative Across Intervals

To determine which response is correct, we need to analyze the derivative's behavior across these
intervals:

- Is \(f'(x) < 0\) on \((-, O)\)?

- Is \(f'(x) > 0\) on \((0, )\)?

If the derivative is negative on the first interval and positive on the second, the function decreases

before 0 and increases after O, indicating a potential minimum at \(x=0\).

Common Scenarios and Their Implications

Different types of functions exhibit characteristic behaviors around critical points like \(x=0\).

Understanding these helps in selecting the correct multiple choice response.

Scenario 1: Function Has a Minimum at x=0

If the function has a critical point at \(x=0\) (meaning \(f'(0) = 0\)) and the derivative changes from
negative to positive as \(x\) passes through 0, then:
- The function is decreasing on \((-, 0)\)

- The function is increasing on \((0, )\)



This matches the response: Decreasing on \((-, 0)\); Increasing on \((0, )\).

Scenario 2: Function Has a Maximum at x=0

If the derivative changes from positive to negative at \(x=0\), then:
- The function is increasing on \((-, 0)\)

- The function is decreasing on \((0, )\)

This would contradict the given options if they specify decreasing then increasing.

Scenario 3: No Critical Point at x=0

If \(f(x)\) maintains the same sign across \(x=0\), the function either increases or decreases
throughout. Therefore, the specific interval behaviors provided in the options would not apply unless

the derivative's sign changes at some point.

Determining Which Response Is Correct

Based on the typical behavior of functions around critical points and the description of the options, we

can analyze the validity of each:

* Option 1: Decreasing on \((-, O)\); Increasing on \((0, )\)
This is valid if the function has a local minimum at \(x=0\), with the derivative changing from

negative to positive. It indicates a "valley" shape at \(x=0\).

¢ Option 2: Increasing on \((-, 0)\); Increasing on \((0, )\)
This suggests the function is increasing on both sides of zero, which would only be true if the

derivative is positive on both intervals. The original statement, however, implies a change at



zero, so this might not be the best fit unless specified explicitly.

* Option 3: Increasing on \((-, 0)\); Decreasing on \((0, )\)
This describes a local maximum at \(x=0\), with the derivative changing from positive to negative.

If the question's context is about a function with a maximum at 0, then this is true.

Given the typical context where functions decrease before reaching a minimum and then increase
afterward, the first option—Decreasing on \((-, 0)\); Increasing on \((0, )\)—is often the correct

interpretation when analyzing a typical critical point at zero.

Practical Example and Visualization

To further clarify, consider the function:

\[

f(x) = x2

\

- Its derivative: \(f'(x) = 2x\)

- Sign analysis:

- For \(x<0\), \(f'(x)<0\), so \(f\) is decreasing on \((-D, 0N).
- For \(x>0\), \(f'(x)>0\), so \(f\) is increasing on \((0, [l)\).

This perfectly models the scenario described in the first response.

Conclusion: Which Response Is True?

Based on the analysis of derivatives, critical points, and typical behavior of functions, the most

accurate response to the question is:



"Decreasing on \((-, 0)\); Increasing on \((0, )\)."

This pattern reflects a function that reaches a minimum at \(x=0\), decreasing before that point and
increasing afterward. It is a common and fundamental behavior observed in many functions, such as

quadratics and other smooth functions with a single critical point.

Final note: When analyzing real-world functions or solving calculus problems, always verify the
derivative's sign across the intervals and identify critical points to interpret the function's increasing or

decreasing behavior accurately.

Frequently Asked Questions

Which multiple choice response correctly describes the behavior of the
function on the interval (—[l, 0)?

Decreasing on (-D, 0)

What is the correct description of the function's behavior on the
interval (O, D)?

Increasing on (0, D)

Which statement accurately reflects the function's trend between
negative and positive domains?

Decreasing on (-D, 0); Increasing on (0, [l)

Is it true that the function is decreasing on (—D, 0)?

Yes, the function is decreasing on (-[l, 0)



Does the function increase on the interval (O, D)?

Yes, it increases on (0, D)

Which multiple choice option correctly states the function's increasing
behavior?

Increasing on (O, D)

Can the function be decreasing on negative x-values and increasing on
positive x-values?

Yes, that is the correct behavior described

What is the overall trend of the function based on the given options?

Decreasing on (-D, 0) and increasing on (0, D)

Is 'Increasing on (-x, ...)' a valid description of the function's behavior?

No, it appears incomplete; the correct description is 'Increasing on (0, D)’

Which multiple choice statement best summarizes the function's
monotonicity?

Decreasing on (-D, 0); Increasing on (0, [l)

Additional Resources

Which Multiple Choice Response Is True?
Understanding the behavior of functions over specific intervals is fundamental in calculus and

mathematical analysis. When posed with multiple-choice questions about whether a function is



decreasing or increasing on certain intervals, it’s essential to analyze the derivative and the critical
points carefully. This article aims to clarify the concepts behind the options: "Decreasing on (-D, 0)",
"Increasing on (0, I:l) and "Increasing on (-x, D) providing a comprehensive guide to determine

which response is true based on the function's properties.

Understanding the Basic Concepts: Decreasing and Increasing

Functions

Before delving into the specific options, it’s crucial to understand what it means for a function to be

decreasing or increasing over an interval.

Increasing Functions

A function \(f(x)\) is increasing on an interval \(I\) if, for any two points \(x_1, x_2 \in I\) with \(x_1 <
x_2\), we have:

\[

f(x_1) \leq f(x_2)

\]

If the inequality is strict (\(f(x_1) < f(x_2)\)), then the function is strictly increasing on that interval.

Decreasing Functions

Similarly, \(f(x)\) is decreasing on an interval \(I\) if, for any \(x_1, x_2 \in \) with \(x_1 < x_2\):
\[

f(x_1) \geq f(x_2)

\

If the inequality is strict (\(f(x_1) > f(x_2)\)), then the function is strictly decreasing on that interval.



Derivatives and Monotonicity

The first derivative \(f'(x)\) provides a powerful tool to determine the function's increasing or decreasing
nature:
- If \(f'(x) > 0\) for all \(x\) in an interval, \(\) is increasing there.

- If \(f(x) < 0\) for all \(x\) in an interval, \(\) is decreasing there.

Analyzing the Options: Which Response Is True?

The multiple-choice options under consideration are:

- Decreasing on \((-[l, 0)\)
- Increasing on \((0, D)\)

- Increasing on \((-x, [l)\)

Each of these options depends heavily on the particular function in question. However, common

patterns and general principles can help us evaluate their validity.

Option 1: Decreasing on \((—[l, O)\)

When is a function decreasing on \((—[l, 0)\)?

For a function \(f\), being decreasing on \((-D, 0)\) implies:
- \(f'(x) < 0\) for all \(x < 0\).



Implications and typical scenarios

- Many functions exhibit decreasing behavior on negative intervals, especially if they have a negative
slope as \(x \to -\infty\).

- For example, \(f(x) = -x*2\) is decreasing on \((-[l, 0)\) because its derivative \(f'(x) = -2x\) is positive
for \(x < 0\), which actually makes it increasing on \((-[l, 0)\). So, in this case, this specific function
does not satisfy the decreasing criterion.

- Conversely, \(f(x) = -x\) has \(f(x) = -1\), which is always negative, thus it is decreasing everywhere,

including on \((-D, oN).

Pros and Cons of this statement

Pros:
- Many linear functions with negative slopes are decreasing over \((-[l, 0N).
- Useful in identifying decreasing behavior in certain models, such as decay processes or inverse

relationships.

Cons:

- Not all functions are decreasing over the entire negative real axis; some may switch behavior due to
critical points.

- Requires derivative analysis for confirmation; assumptions based solely on the interval can be

misleading.

Conclusion for Option 1

This statement can be true for functions with a negative derivative over \((-D, 0)\). Without specific

function details, it’s a plausible but not universally true statement.



Option 2: Increasing on \((O, D)\)

Conditions for increasing behavior on \((O, D)\)

- \(f(x) > 0\) for all \(x > 0\).
- Many functions are increasing on positive intervals, especially those with positive derivatives or linear

functions with positive slopes.

Examples and typical functions

- \(f(x) = x*3\): \(f'(x) = 3x*2 > 0\) for all \(x \neq 0\), so it's increasing on \((0, D)\).

- \(f(x) = e™x\): derivative is \(f'(x) = e*x > 0\) for all \(x\), thus increasing everywhere, including \((0,

[y

Pros and Cons of this statement

Pros:
- Many exponential and polynomial functions with positive derivatives are increasing over positive
intervals.

- This behavior is common in growth models, such as population increases or investment returns.

Cons:
- Not all functions are increasing over \((0, D)\); some have critical points or concavity that changes the
monotonicity.

- Derivative analysis is necessary; interval alone doesn’t confirm increasing behavior.

Conclusion for Option 2

This statement is often true for functions with positive derivatives on \((0, D)\), which include many



common functions, but should be validated via derivative tests.

Option 3: Increasing on \((-x, [l)\)

Understanding the interval \((-x, [l)\)

- Here, \(-x\) suggests a variable lower bound depending on \(x\).
- This could be a typo or an intentional notation implying the interval from \(-x\) to infinity, where \(x\) is

a specific point.

Interpretation and implications

- If the interval is from \(-x\) (a variable point) to infinity, the increasing behavior depends on the
derivative over that interval, which varies with \(x\).
- For example, if \(f(x) = x"2\), then \(f'(x) = 2x\). The derivative is negative for \(x < 0\), positive for \(x

> 0\). Hence, the function is increasing on \((0, D)\), but decreasing on \((-D, 0)\).

Features and considerations

- The interval \((-x, [l)\) indicates a dynamic interval starting from a point that depends on \(x\), which
complicates the analysis.
- Usually, in standard calculus, the interval notation is fixed, such as \((a, [l)\), not dependent on the

variable.



Pros and Cons of this statement

Pros:
- Might be appropriate in advanced contexts where the interval depends on the variable.

- Could reflect a shifting domain where the function maintains increasing behavior.

Cons:
- Ambiguous notation; often not standard in basic calculus.

- Without context, hard to determine the truthfulness of the statement.

Conclusion for Option 3

In typical multiple-choice questions, this response is less straightforward. If the notation is meant to be
a fixed interval, it might be a typo or misinterpretation. If it’s a variable-dependent interval, the truth

depends on the function's properties over that specific domain segment.

Summary and Final Assessment

Based on the analysis, determining which multiple-choice response is true depends on the specific

function involved. However, some general insights can be drawn:

- "Decreasing on \((-D, O)\)" is true for functions with negative derivatives over that interval, such as
\(f(x) = -x\).

- "Increasing on \((0, D)\)" is true for functions with positive derivatives over that interval, such as
exponential functions \(e”x\) or \(x*3\).

- "Increasing on \((-x, [l)\)" is ambiguous unless clarified; if interpreted as from a variable point \(-x\) to

infinity, the increasing behavior depends on the function and the specific value of \(x\).



Practical Tips for Answering Similar Multiple Choice Questions

- Always analyze the derivative \(f'(x)\) over the relevant intervals.

- Look for critical points to identify where the function switches between increasing and decreasing.

- Clarify ambiguous notation before choosing an answer.

- Remember that the behavior at infinity can be inferred from limits and the leading terms of polynomial

functions.

Conclusion

In multiple-choice questions concerning the increasing or decreasing nature of functions over specific
intervals, understanding the derivative's sign is key. The options "Decreasing on \((-[l, 0)\)" and

"Increasing on \
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