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(1 Point) Differentiate X G(x) = In = +(372) 3 + X G(x) = = in the first paragraph to understand how to
approach differentiation problems involving complex functions. Differentiation is a fundamental concept in
calculus, enabling us to find the rate of change of functions. In this article, we will explore the process of
differentiating functions that involve natural logarithms, constants, and algebraic expressions, specifically
focusing on the function G(x) and its derivatives. Whether you are a student preparing for exams or a
professional working with mathematical models, mastering differentiation techniques is essential for
analyzing and interpreting data accurately.

Understanding the Components of the Function G(x)

Before diving into the differentiation process, it’s crucial to understand the structure of the function G(x)
and its components.

Breaking Down the Function
The function presented, G(x), appears to involve natural logarithms, constants, and algebraic expressions.
Based on the notation, it may resemble something like:

G(x) = ln(f(x)) + c

G(x) = ln(372x + 3)

However, the exact form in the prompt is somewhat unclear. For the sake of clarity, let’s assume the
function is:

G(x) = ln(372x + 3) + x

This form combines a logarithmic function with a linear term, which is common in calculus problems.

Constants and Variables
In our function:



372 and 3 are constants.

x is the variable with respect to which differentiation is performed.

Understanding the distinction between constants and variables is key in applying the differentiation rules
correctly.

Fundamental Differentiation Rules Used in the Process

To differentiate G(x), we will utilize several core calculus rules.

1. The Chain Rule
The chain rule is essential when differentiating composite functions, such as a logarithm of a function.

Formula:
\[
\frac{d}{dx} [f(g(x))] = f'(g(x)) \times g'(x)
\]

Application:
For G(x) = ln(372x + 3), the outer function is ln(u), where u = 372x + 3.

2. Derivative of the Natural Logarithm
The derivative of ln(u) with respect to u is:
\[
\frac{d}{du} \ln u = \frac{1}{u}
\]

Note:
This rule applies when differentiating logarithmic functions involving algebraic expressions.

3. Power Rule for Derivatives
The power rule states:
\[
\frac{d}{dx} x^n = n x^{n-1}
\]



While not directly applicable here unless dealing with polynomial terms, it's fundamental in calculus.

Step-by-Step Differentiation of G(x)

Let’s proceed to differentiate the assumed function:

G(x) = ln(372x + 3) + x

Step 1: Differentiate the logarithmic term

Using the chain rule:

\[
\frac{d}{dx} [\ln(372x + 3)] = \frac{1}{372x + 3} \times \frac{d}{dx} (372x + 3)
\]

Since the derivative of 372x + 3 with respect to x is 372:

\[
\frac{d}{dx} [\ln(372x + 3)] = \frac{372}{372x + 3}
\]

Step 2: Differentiate the linear term

The derivative of x with respect to x is 1:

\[
\frac{d}{dx} (x) = 1
\]

Step 3: Combine the derivatives

Adding the derivatives from steps 1 and 2:

\[
G'(x) = \frac{372}{372x + 3} + 1
\]

This is the derivative of the assumed function G(x).



Interpreting and Simplifying the Derivative

The derivative G'(x) provides the rate at which G(x) changes with respect to x. To make it more
interpretable or to prepare for further calculations, you can write:

\[
G'(x) = 1 + \frac{372}{372x + 3}
\]

Alternatively, combine into a single fraction:

\[
G'(x) = \frac{(372x + 3) + 372}{372x + 3} = \frac{372x + 375}{372x + 3}
\]

This simplified form might be useful in analysis or when solving equations involving the derivative.

Applications of Differentiating Logarithmic Functions

Differentiating functions involving natural logarithms has numerous applications across various fields.

1. Economics
Calculating elasticities, which often involve derivatives of logarithms, helps in understanding how
changing one variable affects another.

2. Biology
Modeling growth rates where logarithmic functions describe population dynamics or enzyme reactions.

3. Engineering
Analyzing signal processing and control systems where transfer functions involve logarithms.

Common Mistakes to Avoid in Differentiation



When differentiating complex functions, it's easy to make mistakes. Be mindful of the following:

Misidentifying the outer and inner functions when applying the chain rule.1.

forgetting to multiply by the derivative of the inner function.2.

Incorrectly simplifying fractions or combining terms.3.

Overlooking constant terms or misapplying derivative rules.4.

Double-check each step and verify your derivatives to ensure accuracy.

Conclusion: Mastering Differentiation of Logarithmic Functions

Differentiating functions like G(x) = ln(372x + 3) + x involves understanding the chain rule, the
derivatives of logarithmic functions, and algebraic manipulation. With practice, these techniques become
intuitive, enabling you to analyze complex models in science, engineering, and economics. Remember to
identify the outer and inner functions correctly, apply the derivative rules systematically, and simplify
your results for clarity. Mastery of these skills will significantly enhance your calculus proficiency and
analytical capabilities.

If you want to deepen your understanding of differentiation or need assistance with specific functions,
consider consulting calculus textbooks, online tutorials, or working with a math tutor. With consistent
practice, differentiating functions involving natural logarithms and algebraic expressions will become
second nature.

Frequently Asked Questions

What is the main goal when differentiating the function G(x) = ln(3 + x)?
The main goal is to find the derivative G'(x), which involves applying the chain rule to the natural
logarithm function.

How do you differentiate G(x) = ln(3 + x)?
The derivative of ln(3 + x) is 1 divided by (3 + x), multiplied by the derivative of (3 + x), which is 1. So,
G'(x) = 1 / (3 + x).



What is the significance of the chain rule in differentiating composite
functions like G(x) = ln(3 + x)?
The chain rule allows us to differentiate composite functions by multiplying the derivative of the outer
function by the derivative of the inner function, which is essential for functions like ln(3 + x).

Are there any specific rules to remember when differentiating natural
logarithm functions?
Yes, the key rule is that the derivative of ln(u) is 1/u times du/dx, where u is a differentiable function of x.

Can you differentiate G(x) = ln(3 + x) without using the chain rule?
No, because ln(3 + x) is a composite function, and differentiating it requires applying the chain rule to
account for the inner function (3 + x).

What is the derivative of G(x) = ln(3 + x) at a specific point, say x = 2?
At x = 2, the derivative G'(2) = 1 / (3 + 2) = 1/5.

Additional Resources
(1 Point) Differentiate X G(x) = In = +(372) 3 + X G(x) = =

In the realm of calculus, the process of differentiation is fundamental to understanding how functions
behave and change. Today, we delve into a specific differentiation problem that involves a blend of
logarithmic functions and algebraic expressions: Differentiate X G(x) = In = +(372) 3 + X G(x) = =. While
this notation may seem complex at first glance, breaking down the components and applying core
differentiation rules can unveil the underlying principles. This article aims to clarify this problem step-by-
step, providing both technical accuracy and reader-friendly explanations suitable for students, educators,
and enthusiasts alike.

---

Understanding the Expression: Deciphering the Notation

Before embarking on the differentiation process, it is essential to interpret the given expression correctly.
The notation appears somewhat ambiguous, but with careful analysis, we can identify the key components:

- G(x): A function of x, possibly involving logarithmic or algebraic parts.
- In: Likely refers to the natural logarithm, denoted as ln.



- + (372) 3 +: Could be representing a constant term, possibly "plus 372 times 3", which simplifies to a
constant.
- The presence of equal signs and repetitions suggests the expression might be a composite or a
misinterpretation of a more standard form.

Hypothesized Clarification:
Suppose the intended expression is:

Differentiate the function:
f(x) = x G(x), where G(x) = ln(372) + 3 + x

In words, the function f(x) multiplies x by a function G(x) that includes a constant (ln(372)), a number 3,
and x itself.

Alternatively, the expression might be:

f(x) = ln( (372 3) + x G(x) )

Given the ambiguity, we will proceed with a plausible interpretation that captures the essence of the
problem:

> "Differentiate the function f(x) = x G(x), where G(x) = ln(372) + 3 + x"

This interpretation aligns with common calculus exercises involving product and chain rules, and it allows
for a comprehensive explanation.

---

Decomposing the Problem: Components and Rules

To differentiate the function, we need to identify the core elements involved:

- Product Rule: Since f(x) involves a product x G(x), the product rule applies.
- Derivative of G(x): G(x) involves natural logarithms and algebraic terms.
- Constants: ln(372) and 3 are constants with respect to x.

Key differentiation rules involved:

- Product Rule:
If f(x) = u(x) v(x), then
f'(x) = u'(x) v(x) + u(x) v'(x)

- Derivative of ln(x):



d/dx [ln(x)] = 1/x, for x > 0

- Derivative of a constant:
d/dx [constant] = 0

- Derivative of x:
d/dx [x] = 1

---

Step-by-Step Differentiation Process

1. Define the functions u(x) and v(x)

Let:
u(x) = x
v(x) = G(x) = ln(372) + 3 + x

Note that G(x) simplifies to:

G(x) = (ln 372) + 3 + x

Since ln 372 and 3 are constants, their derivatives are zero.

2. Calculate derivatives of u(x) and v(x)

- u'(x) = d/dx [x] = 1
- v'(x) = d/dx [ln 372 + 3 + x] = 0 + 0 + 1 = 1

3. Apply the Product Rule

Using the product rule:

f'(x) = u'(x) v(x) + u(x) v'(x)

Plugging in the derivatives and functions:

f'(x) = 1 (ln 372 + 3 + x) + x 1

Simplify:

f'(x) = (ln 372) + 3 + x + x



f'(x) = (ln 372) + 3 + 2x

---

Final Expression and Interpretation

The derivative of the function, based on the interpreted form, is:

f'(x) = (ln 372) + 3 + 2x

This expression reveals several insights:

- The derivative is linear in x, with a coefficient 2 multiplying x.
- The constants (ln 372) and 3 appear as additive terms, reflecting the constants in G(x).
- The derivative's structure indicates how the original function changes with respect to x, combining
constant shifts and linear growth.

---

Broader Context: Differentiation of Logarithmic and Polynomial Functions

Understanding this problem exemplifies key principles in calculus:

- Handling constants in differentiation: Constants like ln 372 and 3 do not affect the derivative—they simply
shift the function vertically.
- Applying product rule effectively: When functions are multiplied, the derivative splits into parts, each
involving the derivative of one factor times the other.
- Differentiating logarithmic functions: The derivative of ln(x) is straightforward, but must be applied
carefully when nested within other functions.

Application in real-world scenarios:
Such derivatives are crucial in fields like physics (rate of change), economics (cost functions), and
engineering (signal processing), where understanding how a product of quantities changes is vital.

---

Extended Scenarios and Variations

While the current interpretation provides clarity, real-world problems often involve more complex
functions. Here are some variations and how to approach them:

- Logarithm of a function:
If G(x) = ln(f(x)), then



d/dx [ln(f(x))] = 1/f(x) f'(x)

- Product of multiple functions:
Extend the product rule to more factors using Leibniz's rule.

- Chain rule applications:
For nested functions, differentiate step-by-step, ensuring each layer is handled correctly.

---

Practical Tips for Differentiation

- Always identify the structure of the function: Is it a product, quotient, or composite?
- Simplify constants early: Constants do not affect the derivative but influence the final expression.
- Use standard derivatives: Keep a mental or written list of common derivatives (e.g., ln(x), x^n).
- Check units and dimensions: In applied contexts, derivatives often have units that should be consistent.

---

Conclusion: Bridging Technical Precision and Clarity

The process of differentiation, especially involving logarithmic and algebraic functions, is a cornerstone of
calculus. By carefully analyzing the structure of the function and applying fundamental rules like the
product rule and derivatives of logarithms, complex expressions become manageable. The key takeaway
from our exploration is that, even with seemingly complicated notation, methodical breakdown and clear
understanding lead to straightforward solutions.

In our interpreted case, the derivative of the function f(x) = x (ln 372 + 3 + x) simplifies to:

f'(x) = (ln 372) + 3 + 2x

This result not only demonstrates the mechanics of differentiation but also emphasizes the importance of
precise interpretation and systematic application of calculus principles. Whether in academic settings or
practical applications, mastering these techniques empowers analysts, engineers, and scientists to model and
analyze the dynamic world with confidence.

---

Note: If the original expression had a different intended structure, please clarify the notation, and the
derivation can be adjusted accordingly.
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