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Understanding algebraic expressions is fundamental in mathematics, especially when
dealing with polynomial multiplication and simplification. The expression What Is The
Product?(5 R + 2)(3 R Minus 4)15 R Squared + 815 R Squared Minus 815 R Squared + 14 R
Minus combines multiple algebraic components, including binomials, polynomials, and
constants. In this comprehensive guide, we'll explore what this complex expression entails,
how to interpret it, and the step-by-step process to simplify or evaluate it effectively.

Breaking Down the Expression

Before diving into calculations, it's essential to understand each part of the expression
clearly. The entire expression can be viewed as a combination of multiple algebraic
operations:

- A binomial expression: (5 R + 2)

- Another binomial: (3 R Minus 4) (which is equivalent to (3 R - 4))

- A product involving a constant and a squared term: 15 R Squared

- Additional algebraic terms with constants: 815 R Squared, Minus 815 R Squared

- Linear terms: 14 R

- Additional constants: The standalone Minus at the end suggests a subtraction operation,
but it appears incomplete; possibly, the expression intends to subtract the previous sum or
an omitted term.

Given the complexity and possible typographical inconsistencies, the most logical
interpretation is that the expression is:

(5R+2)(3R-4)%x15R?+ 815R?2-815R2+14R -7
However, since the last 'Minus' seems incomplete, the core focus should be on

understanding and computing the product of the binomials and simplifying the polynomial
terms.



Interpreting the Components

The Binomials

* (5 R + 2): A binomial with coefficients 5 and 2, involving the variable R.

* (3 R - 4): Another binomial with coefficients 3 and -4.

Polynomial Multiplication

- The expression involves multiplying these binomials, which is a common algebraic
operation.

- The product of two binomials follows the distributive property (FOIL method): First, Outer,
Inner, Last.

Constants and Polynomial Terms

e 15 R2: A quadratic term in R multiplied by 15.
e 815 R2 and - 815 R2: These terms cancel each other out when combined.

e 14 R: Linear term in R.

Step-by-Step Calculation Process

To understand what the expression yields, we proceed methodically through each step.

1. Expand the Binomials
Applying the FOIL method:

(5R+2)(3R-4)=

- First: 5R x 3R =15 R?
-Outer: 5R x (-4) =-20R
-lnner: 2 x 3R=6R
-Last: 2 x (-4) = -8



Adding these results:

15R?-20R+6R-8=15R?-14R-8

2. Multiply the Binomial Product by 15 R?

The expanded binomial product (15 R? - 14 R - 8) is to be multiplied by 15 R2:
-(15R?) x 15 R? =225 R"™4

-(-14R) x 15 R2=-210R"3

- (-8) x 15 R2 = -120 R?

So, the product yields:

225R"4-210R"3-120 R?

3. Simplify the Remaining Terms

Next, consider the additional terms:

- 815 R2? (positive)
- - 815 R? (subtracting 815 R?)

These two cancel each other out:
815 R2-815R2=0
Remaining terms are:

- The product from step 2: 225 R™4 - 210 R™~3 - 120 R2
- The linear term 14 R

4. Final Expression After Simplification

Combining all parts:
225 R™4-210R"3-120R%2 + 14 R

This is the simplified polynomial expression derived from the original complex algebraic



structure, assuming that the last 'Minus' in the original expression was either incomplete or
intended to be part of this overall expression.

Understanding the Final Polynomial

The polynomial:
225 R™4-210R"3-120R2 + 14 R

is a quartic (degree 4) polynomial in R, which can be analyzed further for roots, graphing, or
specific value calculation.

Key Characteristics of the Polynomial

e Degree: 4 (quartic)
e Leading coefficient: 225

e Constant term: O (since no constant term appears explicitly)

Applications of This Polynomial

Understanding such polynomial expressions has several applications in mathematics and
related fields:

1. Solving Polynomial Equations

- Finding roots or zeros of the polynomial involves solving 225 R™~4 - 210 R"3 - 120 R? + 14
R =0.
- Techniques include factoring, synthetic division, or numerical methods.

2. Graphing Polynomial Functions

- Graphing the polynomial helps visualize its behavior, intercepts, and end behavior.
- Critical points can be found by taking derivatives.



3. Algebraic Simplification and Polynomial Operations

- The process of expanding, combining like terms, and simplifying polynomials enhances
algebraic skills.
- Polynomial multiplication forms the basis for many advanced algebra topics.

4. Real-World Applications

- Engineering: modeling physical systems.
- Physics: describing motion or fields.
- Economics: optimizing profit or minimizing cost functions.

Tips for Simplifying Similar Expressions

When faced with complex algebraic expressions like the one discussed, consider these
strategies:

1. Identify and expand binomials: Use FOIL or distributive property.

2. Combine like terms: Group similar powers of R.

3. Cancel out terms: Recognize and eliminate additive inverses.

4. Factorization: Look for common factors to simplify further.

5. Use substitution: For specific R values, evaluate the polynomial directly.

Conclusion

The expression What Is The Product?(5 R + 2)(3 R Minus 4)15 R Squared + 815 R Squared
Minus 815 R Squared + 14 R Minus involves multiple algebraic steps, primarily the
expansion and multiplication of binomials, followed by combining like terms. Through
systematic application of algebraic principles—particularly the distributive property and
combining like terms—we arrived at the simplified polynomial:

225R"4-210R"3-120R"2 + 14 R

This polynomial encapsulates the original complex expression's essence, serving as a
foundation for further analysis, solving, or graphing tasks. Mastery of such algebraic



manipulations is crucial for students and professionals working in mathematical, scientific,
or engineering disciplines, enabling them to handle complex expressions with confidence
and precision.

Meta-Note: If the original expression contains additional terms or specific instructions,
please provide clarification for a more tailored analysis.

Frequently Asked Questions

What does the expression (5R + 2)(3R - 4) simplify to in
terms of R?

The expression simplifies to 15R? - 20R + 6R - 8, which further simplifies to 15R? - 14R - 8.

How can | expand the product (5R + 2)(3R - 4)?
Use the distributive property: (5R)(3R) + (5R)(-4) + 2(3R) + 2(-4) = 15R? - 20R + 6R - 8.

What is the combined expression after adding 15R? +
815R? - 815R? + 14R - ?

Adding the terms results in 15R? + 815R? - 815R? + 14R, which simplifies to 15R? + 14R.

What is the simplified form of (5R + 2)(3R - 4) plus 15R?
+ 815R2 - 815R? + 14R?

First, expand (5R + 2)(3R - 4) to get 15R? - 14R - 8. Then, combine all terms: 15R? - 14R - 8
+ 15R? + 815R? - 815R? + 14R, which simplifies to 15R? - 8.

Why do the terms 815R? and -815R? cancel out in the
expression?

Because they are additive inverses; their sum is zero, so they cancel each other out in the
expression.

What is the significance of the 5R + 2 and 3 R - 4 in the
product?

They are binomials that, when multiplied, produce a quadratic expression, commonly used
in algebra to factor or expand expressions.



How do | write the final simplified form of the entire
expression in terms of R?

Combine like terms from all parts of the expression; the final simplified form is 15R? + 14R -
8.

Can the quadratic 15R? + 14R - 8 be factored further?

Yes, it can be factored if factors of -120 (15 -8) that sum to 14 are found, which are 20 and
-6. So, the factored form is (3R + 4)(5R - 2).

What is the overall process to simplify the given
algebraic expression?

First, expand the product (5R + 2)(3R - 4), then combine like terms with the remaining
terms, and finally simplify the resulting expression.

Additional Resources

Understanding the Product: \((5 R + 2)(3 R - 4) \times 15 R™~2 + 815 R™"2-815R"2 + 14 R
-\)

Introduction

Mathematics often involves the manipulation of algebraic expressions, which can seem
complex at first glance. When dealing with a product of algebraic terms coupled with
additional polynomial expressions, clarity is essential to understand the underlying
structure, simplify it, and interpret its significance. The expression in focus—\((5 R + 2)(3 R
-4)\times 15 R™~2 + 815 R™2 -815R"2 + 14 R -\)—is a prime example of a compound
algebraic expression that warrants a detailed, step-by-step analysis.

In this comprehensive guide, we'll dissect this expression, understand each component,

and explore how to simplify and interpret it. Our goal is to clarify the structure, identify key
mathematical principles involved, and determine the overall behavior of the expression.

Breaking Down the Expression

Before delving into calculations, it's critical to interpret the components correctly. The
expression appears to combine:



- A product of two binomials: \((5 R + 2)(3 R - 4)\)

- A multiplication by \(15 R"™2\)

- Additional polynomial terms involving \(R”~2\) and \(R\): \(815 R~2 - 815 R™~2 + 14 R\)
- An ambiguous or incomplete term at the end: the minus sign without a following term

Given the structure, it’s essential to clarify the intended operation order and any potential
missing parts. For now, we'll interpret the expression as:

\[
\text{Expression} = \left[(5 R + 2)(3 R - 4)\right] \times 15 R™~2 + 815 R"2-815R"2 + 14
R

\]

and assume the trailing minus sign is either an error or part of an incomplete term, which
we will consider during the analysis.

Step-by-Step Analysis

1. Expand the Binomials

The first step is to expand \((5 R + 2)(3 R - 4)\):

\[
(5R+2)(3R-4)=5R\times 3R + 5 R \times (-4) + 2 \times 3 R + 2 \times (-4)

\]
Calculating each term:

-\(5 R \times 3 R =15 R"2\)
-\(5 R \times (-4) = -20 R})
-\(2 \times 3 R =6 R\))

-\(2 \times (-4) = -8\)

Combine like terms:

\[
15R"2-20R+6R-8=15R"2-14R-8
\]

Result of the expansion:

\[
(5R+2)(3R-4)=15R"2-14R-8
\]



2. Multiply the Result by \(15 R*2)\)

The next operation involves multiplying the expanded binomial by \(15 R™2\):

\[
(15R”™2-14 R - 8) \times 15 R"2
\]

Distribute:

\[

15 R™2 \times 15 R™2 = 225 R™4
\]

\[

-14 R \times 15 R"2 = -210 R™3
\]

\[

-8 \times 15 R™~2 = -120 R"2

\]

Combined result:

\[
225R"4-210R"3-120 R™2
\]

3. Incorporate the Remaining Terms

Now, the entire expression appears to be:

\[
225R™4 -210R"3-120R"2 + 815 R"2-815R"2 + 14 R
\]

Note that the terms \(815 R”™2\) and \(-815 R"™2\) cancel each other out:

\[
815R"2-815R"2 =0
\]

The simplified expression reduces to:

\[



225R"4-210R"3 + 14 R
\]

Regarding the trailing minus sign, since no term follows it, we might interpret it as an
incomplete expression or a typo. For the purposes of this analysis, we'll proceed with the
simplified polynomial:

\[
\boxed{
225R™4 -210R™3 + 14 R

}
\]

Final Simplified Form and Its Significance

The simplified expression:

\[
\boxed{
225 R™4 -210R™3 + 14 R

}
\]

is a quartic polynomial in \(R\), with leading coefficient 225. This polynomial can be factored
further if desired or analyzed for roots, behavior, and applications.

Factorization of the Simplified Polynomial

Let's explore whether the polynomial can be factored further:

\[
225R"4-210R"3 + 14 R

\]

First, factor out the common term \(R\):

\[
R (225 R"3-210R"2 + 14)

\]

Now, examine the cubic inside the parentheses:



\[
225R"3-210R"2 + 14

\]
Look for greatest common factors (GCF):

- 225, 210, and 14 don't share a common factor larger than 1, but the coefficients are
divisible by common factors:

\[
\gcd(225, 210, 14) =1
\]

Thus, no common factor among all three terms aside from 1, so the polynomial is factored
as:

\[

R (225 R™~3-210R"2 + 14)

\]

Attempting to factor the cubic further:

- Rational root theorem suggests possible roots are factors of 14 over factors of 225:

Possible roots:

\[

\pm 1,\pm 2, \pm 7, \pm 14, \pm \frac{1} {3}, \pm \frac{2} {3}, \pm \frac{7} {3}, \pm
\frac{14} {3}, \pm \frac{1} {5}, \pm \frac{2} {5}, \pm \frac{7} {5}, \pm \frac{14} {5}, \pm
\frac{1}{15}, \pm \frac{2} {15}, \pm \frac{7} {15}, \pm \frac{14} {15}, \dots

\]

Testing simple roots like \(R=1\):

\[

225(1)"~3-210(1)"2 + 14 =225-210+ 14 =29\neq 0
\]

Testing \(R=0\):

\[

0

\]

which is a root due to the factor \(R\), as previously factored out.

Further roots might not be rational, so the cubic might not factor nicely over rationals.



Graphical Behavior and Applications

Understanding the behavior of the polynomial:

\[
f(R) =225R"4-210R"3 + 14 R
\]

is valuable in various contexts:

- End Behavior: Since the leading term \(225 R™4\) dominates for large \(|R|\), the
polynomial tends toward \(+\infty\) as \(R \to \pm \infty\).

- Roots: The roots are \(R=0\) and the roots of \(225 R~3 - 210 R~2 + 14=0\). Finding roots
of the cubic helps identify intercepts and the shape of the graph.

- Critical points: Derivative analysis can reveal local maxima and minima, useful in
optimization problems.

- Applications: Such polynomials can model physical phenomena where higher-order
relationships exist, such as in physics (oscillations), engineering (stress-strain
relationships), or economics (complex cost functions).

Summary and Key Takeaways

- The original complex expression, when carefully expanded and simplified, reduces to a
quartic polynomial:

\[
225R"4-210R"3 + 14 R

\]

- The core steps involve:
- Expanding binomials

- Multiplying polynomials
- Canceling like terms

- Factoring out common factors

- The polynomial's behavior is dominated by the quartic term for large \(|R]\), indicating it
tends toward positive infinity as \(|R|\) increases.

- Roots of the polynomial include \(R=0\) and solutions to the cubic \(225 R~3 - 210 R"2 +
14=0\).

- Understanding such expressions is fundamental in algebra, calculus, and applied



mathematics, providing insights into polynomial functions' behavior and roots.

Additional Considerations

- Completeness of the original expression: The trailing minus sign suggests that perhaps
the original problem was incomplete or contained a typographical error. Clarifying the full
expression would be necessary for precise
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