
Find The Derivative Of Y. Y = Sinh^2 7x O 14
Cosh 7x O 2 Sinh 7x Cosh 7x O 2 Cosh 7x O
14 Sinh 7x Cosh
Find The Derivative Of Y. Y = Sinh^2 7x O 14 Cosh 7x O 2 Sinh 7x Cosh 7x O 2 Cosh 7x O
14 Sinh 7x Cosh

---

Introduction

In calculus, differentiating complex functions often involves applying a combination of fundamental
rules such as the chain rule, product rule, and sum rule. The given function:

\[ Y = \sinh^2 7x \; O \; 14 \cosh 7x \; O \; 2 \sinh 7x \cosh 7x \; O \; 2 \cosh 7x \; O \; 14 \sinh 7x \cosh
7x \]

appears to be a composite expression involving hyperbolic sine (\(\sinh\)) and hyperbolic cosine
(\(\cosh\)) functions, combined with constants and operators represented as "O". To thoroughly find
its derivative, we need to interpret and analyze each component carefully.

---

Understanding the Function Components

Deciphering the Notation and Operators

The notation "O" in the expression is ambiguous. It might represent addition (+), subtraction (−),
multiplication (×), or another operation. Given the context and typical mathematical expressions, the
most common interpretation is that "O" is a placeholder for an operation, likely addition or
subtraction.

Assumption:
- If "O" represents addition (+), then the function is a sum of multiple terms.
- If "O" represents subtraction (−), then the function is a combination of differences.

For clarity, let's assume "O" stands for addition (+). We will revisit this assumption if needed.



Rewritten Function for Clarity

Under the assumption that "O" is addition, the function simplifies to:

\[
Y = \sinh^2(7x) + 14 \cosh(7x) + 2 \sinh(7x) \cosh(7x) + 2 \cosh(7x) + 14 \sinh(7x) \cosh(7x)
\]

Observe that the last two terms are identical: \( 2 \sinh(7x) \cosh(7x) \) appears twice, so combined,
they sum to \( 4 \sinh(7x) \cosh(7x) \).

Simplified, the function becomes:

\[
Y = \sinh^2(7x) + 14 \cosh(7x) + 4 \sinh(7x) \cosh(7x)
\]

---

Expressing the Function Clearly

Now, the function is:

\[
Y = \sinh^2(7x) + 14 \cosh(7x) + 4 \sinh(7x) \cosh(7x)
\]

Our goal is to find \( \frac{dY}{dx} \).

---

Differentiating the Function Step-by-Step

To differentiate \(Y\), we will apply relevant differentiation rules to each term.

Recall Basic Derivatives

- \(\frac{d}{dx} \sinh(kx) = k \cosh(kx)\)
- \(\frac{d}{dx} \cosh(kx) = k \sinh(kx)\)
- \(\frac{d}{dx} \sinh^2(kx)\) involves chain rule: \(2 \sinh(kx) \times \frac{d}{dx} \sinh(kx)\)
- \(\frac{d}{dx} \sinh(kx) \cosh(kx)\) requires product rule

---



Derivative of Each Term

1. Derivative of \(\sinh^2(7x)\):

\[
\frac{d}{dx} \sinh^2(7x) = 2 \sinh(7x) \times \frac{d}{dx} \sinh(7x) = 2 \sinh(7x) \times 7 \cosh(7x)
= 14 \sinh(7x) \cosh(7x)
\]

2. Derivative of \(14 \cosh(7x)\):

\[
\frac{d}{dx} 14 \cosh(7x) = 14 \times 7 \sinh(7x) = 98 \sinh(7x)
\]

3. Derivative of \(4 \sinh(7x) \cosh(7x)\):

Using product rule:

\[
\frac{d}{dx} \left( \sinh(7x) \cosh(7x) \right) = \left( \frac{d}{dx} \sinh(7x) \right) \cosh(7x) +
\sinh(7x) \left( \frac{d}{dx} \cosh(7x) \right)
\]

Calculate each:

- \(\frac{d}{dx} \sinh(7x) = 7 \cosh(7x)\)

- \(\frac{d}{dx} \cosh(7x) = 7 \sinh(7x)\)

So,

\[
\frac{d}{dx} \left( \sinh(7x) \cosh(7x) \right) = 7 \cosh(7x) \times \cosh(7x) + \sinh(7x) \times 7
\sinh(7x) = 7 \cosh^2(7x) + 7 \sinh^2(7x)
\]

Thus,

\[
\frac{d}{dx} \left( 4 \sinh(7x) \cosh(7x) \right) = 4 \times \left( 7 \cosh^2(7x) + 7 \sinh^2(7x) \right)
= 28 \left( \cosh^2(7x) + \sinh^2(7x) \right)
\]

---



Using Hyperbolic Identities

Recall the fundamental identity:

\[
\cosh^2 u - \sinh^2 u = 1
\]

which implies:

\[
\cosh^2 u + \sinh^2 u = 2 \cosh^2 u - 1
\]
or equivalently,

\[
\cosh^2 u + \sinh^2 u = 2 \sinh^2 u + 1
\]

But for simplicity, note that:

\[
\cosh^2 u + \sinh^2 u = (\cosh^2 u - \sinh^2 u) + 2 \sinh^2 u = 1 + 2 \sinh^2 u
\]

Alternatively, since \(\cosh^2 u + \sinh^2 u = \cosh(2u)\)

But more straightforwardly, the sum \(\cosh^2 u + \sinh^2 u\) can be expressed as:

\[
\cosh^2 u + \sinh^2 u = \frac{\cosh(2u) + 1}{2} + \frac{\cosh(2u) - 1}{2} = \cosh(2u)
\]

Actually, the sum simplifies to:

\[
\cosh^2 u + \sinh^2 u = \cosh(2u)
\]

Because:

\[
\cosh(2u) = \cosh^2 u + \sinh^2 u
\]

Therefore:

\[
\cosh^2(7x) + \sinh^2(7x) = \cosh(14x)
\]



---

Final Derivative Expression

Putting all parts together:

\[
\frac{dY}{dx} = \text{Derivative of first term} + \text{Derivative of second term} + \text{Derivative
of third term}
\]

\[
\frac{dY}{dx} = 14 \sinh(7x) \cosh(7x) + 98 \sinh(7x) + 28 \cosh(14x)
\]

---

Expressing the Derivative in Simpler Terms

Recall the double angle identities:

- \(\sinh(2u) = 2 \sinh u \cosh u\)

- \(\cosh(2u) = \cosh^2 u + \sinh^2 u\)

Using these:

1. \(14 \sinh(7x) \cosh(7x) = 7 \times 2 \sinh(7x) \cosh(7x) = 7 \sinh(14x)\)

2. \(\cosh(14x)\) remains as is.

Therefore:

\[
\frac{dY}{dx} = 7 \sinh(14x) + 98 \

Frequently Asked Questions

What is the derivative of Y = Sinh^2(7x)?
The derivative of Y = Sinh^2(7x) is 14 Sinh(7x) Cosh(7x).



How do you differentiate Y = 14 Cosh(7x)?
The derivative of Y = 14 Cosh(7x) is 98 Sinh(7x).

What is the derivative of Y = 2 Sinh(7x) Cosh(7x)?
Using the product rule, the derivative is 14 Sinh^2(7x) + 14 Cosh^2(7x).

How do you differentiate Y = 2 Cosh(7x)?
The derivative of Y = 2 Cosh(7x) is 14 Sinh(7x).

What is the derivative of Y = 14 Sinh(7x) Cosh(7x)?
The derivative is 98 Sinh^2(7x) + 98 Cosh^2(7x).

How can the derivative of Y = Sinh^2(7x) be simplified?
Using the identity Sinh^2(7x) + Cosh^2(7x) = cosh(14x), the derivative simplifies to 7 Sinh(14x).

What is the derivative of Y = Sinh^2(7x) + 14 Cosh(7x)?
The derivative is 14 Sinh(7x) Cosh(7x) + 98 Sinh(7x).

How do you find the derivative of a product involving
hyperbolic functions, like 2 Sinh(7x) Cosh(7x)?
Apply the product rule: derivative of first times second plus first times derivative of second, resulting
in 14 Sinh^2(7x) + 14 Cosh^2(7x).

What identities are useful for differentiating hyperbolic
functions in these expressions?
Key identities include Sinh^2(x) + Cosh^2(x) = cosh(2x) and the derivatives: d/dx Sinh(kx) = k
Cosh(kx), d/dx Cosh(kx) = k Sinh(kx).

Additional Resources
Find The Derivative Of Y. Y = Sinh^2 7x O 14 Cosh 7x O 2 Sinh 7x Cosh 7x O 2 Cosh 7x O 14 Sinh 7x
Cosh — this problem presents an intriguing challenge in calculus, combining hyperbolic functions and
algebraic expressions. Understanding how to differentiate such a composite function requires a solid
grasp of hyperbolic identities, chain rules, and careful algebraic manipulation. In this comprehensive
guide, we'll explore step-by-step how to find the derivative of this complex function, demystify the
notation involved, and offer insights into the underlying calculus principles.

---



Introduction to Hyperbolic Functions

Before diving into the differentiation process, it's essential to review the fundamental hyperbolic
functions involved: sinh(x) and cosh(x).

What Are Hyperbolic Sine and Cosine?

- Sinh(x) (hyperbolic sine) is defined as:

\[
\sinh(x) = \frac{e^{x} - e^{-x}}{2}
\]

- Cosh(x) (hyperbolic cosine) is defined as:

\[
\cosh(x) = \frac{e^{x} + e^{-x}}{2}
\]

These functions are analogous to the sine and cosine functions in trigonometry but are based on
exponential functions.

Key Properties and Identities

- Pythagorean Identity:

\[
\cosh^2(x) - \sinh^2(x) = 1
\]

- Derivatives:

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

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

These identities and derivatives are instrumental in simplifying and differentiating hyperbolic
expressions.

---

Deciphering the Function

The function provided is:

\[
Y = \sinh^2 7x \; O \; 14 \cosh 7x \; O \; 2 \sinh 7x \cosh 7x \; O \; 2 \cosh 7x \; O \; 14 \sinh 7x \; \cosh



7x
\]

(Note: The notation "O" appears multiple times. Typically, in mathematical contexts, "O" could
represent an operation such as addition, subtraction, multiplication, or division. Given the pattern, it
likely signifies an operation like addition or subtraction. For clarity, let's assume that "O" represents
addition (+). If the original problem specifies a different operation, adjust accordingly.)

Assumed interpretation:

\[
Y = \sinh^2(7x) + 14 \cosh(7x) + 2 \sinh(7x) \cosh(7x) + 2 \cosh(7x) + 14 \sinh(7x) \cosh(7x)
\]

---

Step 1: Simplify the Expression

Recognize Patterns and Simplify Terms

Let's rewrite the function with the assumption that each "O" is addition:

\[
Y = \sinh^2(7x) + 14 \cosh(7x) + 2 \sinh(7x) \cosh(7x) + 2 \cosh(7x) + 14 \sinh(7x) \cosh(7x)
\]

Group similar terms:

\[
Y = \sinh^2(7x) + (14 \cosh(7x) + 2 \cosh(7x)) + (2 \sinh(7x) \cosh(7x) + 14 \sinh(7x) \cosh(7x))
\]

Simplify the coefficients:

\[
Y = \sinh^2(7x) + 16 \cosh(7x) + 16 \sinh(7x) \cosh(7x)
\]

Use Hyperbolic Identities to Simplify Further

Recall the double-angle identities:

- \(\sinh(2x) = 2 \sinh x \cosh x\)
- \(\cosh(2x) = \cosh^2 x + \sinh^2 x\)

Observe that:

\[
16 \sinh(7x) \cosh(7x) = 8 \times 2 \sinh(7x) \cosh(7x) = 8 \sinh(14x)
\]



Similarly,

\[
\sinh^2(7x) = \frac{\cosh(14x) - 1}{2}
\]

because from the identity:

\[
\cosh(2x) = 2 \sinh^2 x + 1
\]

which rearranged gives:

\[
\sinh^2 x = \frac{\cosh(2x) - 1}{2}
\]

Applying this:

\[
\sinh^2(7x) = \frac{\cosh(14x) - 1}{2}
\]

Putting everything together:

\[
Y = \frac{\cosh(14x) - 1}{2} + 16 \cosh(7x) + 8 \sinh(14x)
\]

---

Step 2: Express Y in Terms of Hyperbolic Functions

The simplified form of Y is:

\[
Y = \frac{\cosh(14x) - 1}{2} + 16 \cosh(7x) + 8 \sinh(14x)
\]

To differentiate, it's easier to write Y as:

\[
Y = \frac{1}{2} \cosh(14x) - \frac{1}{2} + 16 \cosh(7x) + 8 \sinh(14x)
\]

---

Step 3: Differentiate Y with Respect to x

Now, differentiate term-by-term, utilizing derivatives of hyperbolic functions:



- \(\frac{d}{dx} \cosh(kx) = k \sinh(kx)\)
- \(\frac{d}{dx} \sinh(kx) = k \cosh(kx)\)

Derivative of Each Term:

1. \(\frac{d}{dx} \left(\frac{1}{2} \cosh(14x)\right) = \frac{1}{2} \times 14 \sinh(14x) = 7
\sinh(14x)\)

2. \(\frac{d}{dx} \left(-\frac{1}{2}\right) = 0\)

3. \(\frac{d}{dx} \left(16 \cosh(7x)\right) = 16 \times 7 \sinh(7x) = 112 \sinh(7x)\)

4. \(\frac{d}{dx} \left(8 \sinh(14x)\right) = 8 \times 14 \cosh(14x) = 112 \cosh(14x)\)

---

Step 4: Combine the Results

Putting everything together:

\[
\frac{dY}{dx} = 7 \sinh(14x) + 112 \sinh(7x) + 112 \cosh(14x)
\]

This is the derivative of the original function Y.

---

Final Expression for the Derivative

\[
\boxed{
\frac{dY}{dx} = 7 \sinh(14x) + 112 \sinh(7x) + 112 \cosh(14x)
}
\]

---

Additional Insights and Alternative Forms

Using Hyperbolic Identities

- Recognize that \(\sinh(14x)\) and \(\cosh(14x)\) are related via the double-angle formulas, which can
sometimes be expressed in terms of \(\sinh(7x)\) and \(\cosh(7x)\).

Alternative Expression

Expressing the derivative solely in terms of \(\sinh(7x)\) and \(\cosh(7x)\):

\[
\frac{dY}{dx} = 7 \sinh(14x) + 112 \sinh(7x) + 112 \cosh(14x)



\]

Using identities:

\[
\sinh(14x) = 2 \sinh(7x) \cosh(7x)
\]

\[
\cosh(14x) = 2 \cosh^2(7x) - 1
\]

Substituting:

\[
\frac{dY}{dx} = 7 \times 2 \sinh(7x) \cosh(7x) + 112 \sinh(7x) + 112 \times (2 \cosh^2(7x) - 1)
\]

Simplify:

\[
\frac{dY}{dx} = 14 \sinh(7x) \cosh(7x) + 112 \sinh(7x) + 224 \
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