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Understanding the domain of composite functions is a fundamental concept in algebra and calculus.
When working with functions such as F(x)=x"2+4 and G(x)=2x, determining the domain of their
composition, FoG(x), involves analyzing the individual domains and how they interact through
composition. In this article, we will explore the process of finding the domain of the composite
function F(g(x)), examine the possible options provided ([4, »), [2, «), [3, ), (®, ©)), and clarify
which is correct based on mathematical principles.

Introduction to Function Composition and Domain
Analysis

What is Function Composition?

Function composition involves plugging one function into another. For functions F and G, the
composition FoG is defined as:

\[ (F-G)(x) = F(G(x)) \]

This means you first evaluate G(x), then input that result into F.

Why is the Domain of F-G Important?

The domain of F-G includes all x-values for which:
1. G(x) is within the domain of F.
2. G(x) itself is within the domain of G.

Ensuring these conditions are satisfied is crucial because certain inputs might cause issues such as
invalid operations or undefined expressions.

Analyzing the Given Functions

Function Definitions

-Fx)=x"2+14
-G(x) = 2x



Domains of the Individual Functions

- For F(x) = x~2 + 4, the domain is all real numbers, since squaring any real number and adding 4 is
always valid:

\[ \text{Domain of } F: (-\infty, \infty) \]

- For G(x) = 2x, the domain is also all real numbers:

\[ \text{Domain of } G: (-\infty, \infty) \]

Since both functions are defined for all real numbers, initially, their composition could also be
defined for all real x. However, we need to verify whether any restrictions arise from the
composition.

Determining the Domain of F-G(x)

Step 1: Find G(x) and its domain

G(x) = 2%, with domain: (-, «)

Step 2: Determine the domain of F with input G(x)

Since:
\[ (F-G)x) =F(G®x)) =02x)"2 +4 =4x"2 + 4\]
The input to F is G(x) = 2x, which is always real, so F is well-defined at G(x) for all real x.

Step 3: Verify any restrictions based on F's domain

F is defined for all real numbers, so there are no restrictions from F itself.

Step 4: Finalize the domain of F-G(x)

Because both functions are defined over all real numbers and the composition results in a
polynomial (which is defined everywhere), the domain of FoG(x) is:
\[ (\infty, \infty) \]

Interpreting the Given Options

The options provided are:
-[4, »)
-[2, »)
-[3, =)

- (ool 00)

Let's analyze each:



Option 1: [4, »)
This suggests that the domain of FeG(x) is all x such that the input to F (G(x)) produces values = 4.

Since G(x) = 2x, then:
\[ G(x) \geq 4 \implies 2x \geq 4 \implies x \geq 2 \]

Thus, the domain would be:
\[ x\geq 2 \]

Option 2: [2, »)

Similarly, if the domain is x = 2, then G(x) = 4.

Option 3: [3, »)

If G(x) = 3, then:

\[ 2x \geq 3 \implies x \geq \frac{3}{2} \]

which is approximately 1.5, so this domain is larger than [2, «). But note, the domain of G(x) is all
real numbers, so restricting to x = 1.5 or 2 depends on where the function is applied.

Option 4: («, )
This is an empty set and not a valid interval.

Connecting Domain of Composition to the Function
Behavior

The key insight is whether the question is asking for the
domain of the composite function based on restrictions from
the output values or simply the domain of the composition
considering both functions.

Given that:
- G(x) = 2x maps all real x to all real numbers.
- F(x) =x"2 + 4 is defined for all real numbers.



Thus, the composite function Fo-G(x) = 4x"2 + 4 is defined for
all real x, with no restrictions.

However, if the question is referencing the domain of the
range or the set of x-values where the composite function
outputs values greater than or equal to 4, then the answer
aligns with the first option: [2, ), because:

-G(x) = 2x
-ForG(x) =4,x=2
-ForG(x) =3,x=1.5

Therefore, the domain starting at x=2 corresponds to the set
of x-values where G(x) produces outputs = 4, which in turn
makes F(G(x)) = 20 (since F(y) =y~ 2 + 4 and y=4).

Summary of Findings

- The full domain of the composite FoG(x) is (—x, ») because
both functions are defined everywhere.

- If the question is asking for the set of x-values where the
output of F-G(x) is at least 4, then the relevant x-values are
those where G(x) = 2, i.e., x = 1.

Conclusion

Based on the analysis, the most fitting answer, considering
common interpretations of such problems, is:

[2, «)

because:
-Forx=2,G(x)=2x=14



- The composite function value then is at least 20, which
exceeds 4

Final Thoughts

Understanding the domain of composite functions requires
careful examination of the individual functions' domains and
the conditions under which the composition makes sense. In
many cases, the domain of the composition depends on the
range restrictions, especially when the functions involve
operations like square roots or denominators that could
restrict the domain.

In this particular problem, because both functions are defined
over all real numbers, and the composition yields a
polynomial, the domain is all real numbers. Still, the options
provided suggest a focus on the set of x-values satisfying
certain output conditions.

Remember: Always analyze the functions' domains separately
and then consider how composition affects those domains,
especially when restrictions are present.

Keywords: Function composition, domain of composite
functions, algebra, G(x)=2x, F(x)=x"2+4, interval notation,
domain restrictions, mathematical analysis

Frequently Asked Questions



What is the function composition F-G(x) if F(x)=x"2+4 and
G(x)=x"2?

FoG(x) =F(GX)) =x"2)"2+4=x"4 + 4.

How do you find the domain of the composition Fo-G(x)?

The domain of Fo-G(x) is the set of all x-values where G(x) is in
the domain of F, which requires G(x) to be within F's domain,
typically all real numbers, so the domain depends on G(x).

Given F(x)=x"2+4 and G(x)=x"2, what is the domain of G(x)?

The domain of G(x)=x"2 is all real numbers, (-», »).

What is the range of G(x)=x"2, and how does it affect the
domain of F-G(x)?

The range of G(x)=x"2 is [0, ). Since F is defined for all real
numbers, G(x) outputs values in [0, <), which are permissible
inputs for F; thus, the domain of F-G is all real numbers.

Why is the domain of FoG(x) [4, «)?

This is incorrect; the domain of the composition depends on
G's domain and the range of G. Since G(x)=x"2 maps all real x
to [0, ), and F is defined for all real numbers, the domain of
F-G(x) is all real numbers, i.e., (-, »).



What is the correct domain of F-G(x) for the given functions?

The correct domain is (-», «), since both G and F are defined
for all real numbers.

Are the options [4, x), [2, =), [3, ), and (», ©) correct for the
domain of F-G(x)?

No, none of these options accurately represent the domain.
The actual domain is all real numbers, (-, «).

What is the significance of the interval [4, «) in the context of
function composition?

The interval [4, ) could represent a possible output range or
domain restriction, but in this case, the domain of the
composition is broader, covering all real numbers.

How does understanding the domains of individual functions
help in finding the domain of their composition?

It helps ensure that the output of the inner function G(x) falls
within the domain of the outer function F, thus establishing
the overall domain of the composition F-G(x).

Additional Resources



Let F(x) = x"2 + 4 and G(x) = x2: An Investigative Analysis of
the Domain of the Composition F-G(x)

Introduction

In the realm of mathematics, especially within the scope of
functions and their compositions, understanding the domain
of combined functions is fundamental. The exploration of the
functions \( F(x) =x~2 + 4\) and \( G(x) = x™2) provides a
clear window into how the interplay between function
definitions influences the overall domain of their composition,
\( F \circ G(x) \). This investigative article delves into the
intricacies of these functions, parsing their individual
domains, the process of composition, and ultimately
determining the domain of \( F \circ G(x) \). This analysis is
essential not only for theoretical comprehension but also for
practical applications across various fields such as calculus,
computer science, and engineering.

Understanding the Basic Functions

The Function \( G(x) = x"2)

The function \( G(x) = x~2) is a quadratic function
characterized by its paraboloid shape, symmetric about the y-

axis. Its domain is the set of all real numbers:

- Domain of G(x): \( (-\infty, \infty) \)



This is because squaring any real number produces a real
result, without restrictions.

The Function \( F(x) =x"2 + 4)

Similarly, \( F(x) = x*2 + 4) is a quadratic function, shifted
upward by 4 units. Its domain is also all real numbers:

- Domain of F(x): \( (-\infty, \infty) \)

The addition of 4 does not impose any restrictions on the
input values.

Composition of Functions: \( F \circ G(x) \)
Definition of Composition
The composition \( F \circ G) is defined as:

\[
(F \circ G)(x) = F(G(x))
\l

Substituting the definitions:

\[
(F\circG)(x) =Fxx"2)=x"2)"2+4=x"4+14
\]

The resulting function is \( x~4 + 4).



Domain of the Composition
Given the individual domains:

-\( G(x) ) is defined for all \( x \in (-\infty, \infty) \).
-\( F(y) ) is defined for all \( y \in (-\infty, \infty) \).

Since \( G(x) \) outputs all real numbers (since \( x"~2) is
always = 0), and \( F ) is defined over all real numbers, the
composition \( F(G(x)) \) is defined for all real \( x ).

Therefore:

\[
\boxed{\text{Domain of } (F \circ G)(x) = (-\infty, \infty)}

\]

Clarifying the Multiple-Choice Options
In the original query, options such as:

= [41 OO)
= [21 OO)
= [31 OO)

= (°°l °°)

were provided, seemingly as potential domains for \( F \circ
G(x) \). Given our analysis, the domain is the entire real line,
which does not match any of these options directly. This
discrepancy prompts a deeper examination.



Reconciling the Options: Is There a Contextual Clue?

The options suggest intervals starting from certain points: 2,
3, 4, or possibly an empty interval. Since our analysis indicates
the domain is all real numbers, perhaps the question intends
to restrict the domain based on the ranges or other
considerations.

Possible interpretations include:

- The question might be asking for the range of \( G(x) \) that
makes \( F\) defined under certain restrictions.

- Or, perhaps, it aims to specify the domain of the composition
considering constraints on \( G(x) \) or the images.

Let's explore these possibilities.

Further Investigation: Constraints and Restrictions
Scenario 1: Domain Restrictions on \( G(x) \)

Suppose the question is about the domain of \( G(x) \)
restricted to \( [a, \infty) \), for some \( a\), and then
composing with \( F ).

- Since \( G(x) = x"2), its range is \( [0, \infty) \).

- The composition \( F(G(x)) = x~4 + 4 ), which is always = 4.
- The domain of \( G \) in such a case might be \( [a, \infty) \),
leading to a corresponding domain for the composition.



However, given the options, it's unlikely this is the intended
interpretation.

Scenario 2: Range of \( F \circ G(x) \)
The range of \( F \circ G(x) = x~4 + 4 ) is \( [4, \infty) \).

This matches the interval starting at 4 and extending to
infinity, which resembles the options given.

Final Analysis: Determining the Correct Interval
Given that:

\[
F\circG(x) =x"4 + 14
\]

- The minimum value occurs at \(x = 0):

\[

F\circG(0) =074 +4=14

\]

- The function increases without bound as \( |x| \to \infty ).

Thus:

- The range of \( F \circ G(x) \): \[4, \infty)\).



Conclusion: The Correct Domain or Range?

The options provided seem to refer to the range of the
composition \( F \circ G(x) \), not its domain, which is all real
numbers.

- The domain of \( F \circ G(x) \): \( (-\infty, \infty) \)
- The range of \( F \circ G(x) \): \[4, \infty)\)

Given the options:
= [41 OO)
- [21 °°)
= [31 OO)

= (°°; OO)

The only interval matching the range is [4, «).

Final Remarks: Clarifying the Question
The original question appears to have a mismatch between the
provided options and the standard mathematical

interpretation. Based on rigorous analysis:

- The domain of \( F \circ G(x) \) is all real numbers.
- The range of \( F \circ G(x) \) is \[4, \infty)\).

Therefore, if the question aims to identify the domain, the
correct answer is:

All real numbers, i.e., \((- \infty, \infty)\).



If it aims to identify the range, then:

\[4, \infty)\).

Summary

In conclusion, the composition \( (F \circ G)(x) =x~4 + 4) is
defined for all real \( x\), making its domain the entire real
line. The output values, however, start from 4 and extend
infinitely upward. The analysis underscores the importance of
distinguishing between domain and range, especially when
interpreting function compositions.

Final Thought

Understanding the precise nature of function composition,
especially in algebraic contexts, is vital for advanced
mathematical analysis and practical problem-solving.
Recognizing how domain restrictions propagate through
compositions ensures clarity in mathematical modeling and
theoretical explorations.

Keywords: Let F(x) = x~2 + 4, G(x) = x™2, Domain, Range,
Composition, Mathematical Analysis, Function Behavior



Let FXX 2 4 And G X X2 Find The D in Of Fa X 4 Infinity 2
Infinity 3 Infinity Infinity Infinity

Let FXX 2 4 And G X X2 Find The Domain Of Fg X 4 Infinity 2
Infinity 3 Infinity Infinity Infinity

Related Articles

- Which Details From Julius Caesar Support The Inference
That Brutus Had Noble Motives When He Killed
Caesar?Select

- The Climate Region Labeled With The Number One On The
Map Above Is

.A.highlandsB.semiaridC.subarcticD.tundra
- "We Hold These Truths To Be Self-evident, That All Men

Are Created Equal, That They Are Endowed By Their

Back to Home



https://sip.evo9x.com/ma46/let-f-x-x-2-4-and-g-x-x2-find-the-domain-of-fg-x-4-infinity-2-infinity-3-infinity-infinity-infinity.pdf
https://sip.evo9x.com/ma46/let-f-x-x-2-4-and-g-x-x2-find-the-domain-of-fg-x-4-infinity-2-infinity-3-infinity-infinity-infinity.pdf
https://sip.evo9x.com/ma46/which-details-from-julius-caesar-support-the-inference-that-brutus-had-noble-motives-when-he-killed-caesar-select.pdf
https://sip.evo9x.com/ma46/which-details-from-julius-caesar-support-the-inference-that-brutus-had-noble-motives-when-he-killed-caesar-select.pdf
https://sip.evo9x.com/ma46/which-details-from-julius-caesar-support-the-inference-that-brutus-had-noble-motives-when-he-killed-caesar-select.pdf
https://sip.evo9x.com/ma46/the-climate-region-labeled-with-the-number-one-on-the-map-above-is-a-highlandsb-semiaridc-subarcticd-tundra.pdf
https://sip.evo9x.com/ma46/the-climate-region-labeled-with-the-number-one-on-the-map-above-is-a-highlandsb-semiaridc-subarcticd-tundra.pdf
https://sip.evo9x.com/ma46/the-climate-region-labeled-with-the-number-one-on-the-map-above-is-a-highlandsb-semiaridc-subarcticd-tundra.pdf
https://sip.evo9x.com/ma46/we-hold-these-truths-to-be-self-evident-that-all-men-are-created-equal-that-they-are-endowed-by-their.pdf
https://sip.evo9x.com/ma46/we-hold-these-truths-to-be-self-evident-that-all-men-are-created-equal-that-they-are-endowed-by-their.pdf
https://sip.evo9x.com

