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Mathematics can often seem daunting, especially when dealing with algebraic expressions involving
products and polynomials. If you're struggling with understanding how to simplify expressions like
"From the product of 3y and y™2 -4y +10, subtract y*~3 + 7y”2 -2y," you're not alone. This article
provides a comprehensive, step-by-step guide to help you grasp the process, ensuring you can
confidently handle similar problems in your studies or homework. Whether you're a student looking to

improve your algebra skills or someone seeking a refresher, this detailed guide will walk you through
the concepts, methods, and best practices.

Understanding the Problem

Before diving into calculations, it's essential to understand what the problem is asking:

- Step 1: Find the product of 3y and the polynomial (y"2 - 4y + 10).
- Step 2: Subtract the polynomial y~3 + 7y~2 - 2y from the result of Step 1.

Expressed mathematically, the problem is:
(3y) (y*2 -4y + 10) - (y*3 + 7y"~2 - 2y)

Our goal is to simplify this expression to its simplest form.

Step 1: Calculating the Product of 3y and (y"2 - 4y +
10)

Multiplying a monomial (single term) by a polynomial involves applying the distributive property, also
known as the distributive law of multiplication over addition.

Distributive Property Recap

The distributive property states:



a(b+c)=ab+ac
Applying this to our problem, wherea =3y and (b + c+ d) =y"~2 -4y + 10:

- Multiply 3y by each term inside the parentheses separately.

Performing the Multiplication

Let's break down the multiplication:

1. 3yy™2

2. 3y (-4y)

3.3y 10

Calculating each:
-3yy"2=3yy"2=3y"{1+2} =3y"{3}
-3y (4y)=-12yy =-12y~{2}
-3y10=30y

Now, combine these results:

Product =3y"3-12y"2+ 30y

This is the expanded form of the product of 3y and the polynomial.

Step 2: Subtracting the Polynomial y*3 + 7y"2 - 2y

Next, subtract the polynomial y~3 + 7y~2 - 2y from the result obtained above.
Mathematically, this is:

(By"3-12y"2+30y)-(y"3+7y"2-2Yy)

To subtract these, distribute the minus sign across the second polynomial:
3y*3-12y"2+30y-y"3-7y"2+2y

Now, combine like terms:

-Fory©~3terms: 3y"3-y*"3=2y"3

-Fory©~2terms:-12y"2-7y"2=-19y"2
-Foryterms: 30y + 2y =32y



So, the simplified result is:
2y™3-19y"2+ 32y

This is the final simplified expression.

Final Expression and Interpretation

The expression, after performing the multiplication and subtraction, simplifies to:
2y"3-19y"2 + 32y

This polynomial represents the combined result of the original problem, expressed in its simplest
form.

Additional Tips for Simplifying Algebraic Expressions

Understanding the process of multiplying polynomials and combining like terms is crucial for algebra
proficiency. Here are some tips to improve your skills:

1. Always expand step-by-step: Don't rush; carefully multiply each term, and write down
intermediate steps.

2. Remember to combine like terms: Group terms with the same variable and exponent after
expansion.

3. Pay attention to signs: Be cautious with negative signs when subtracting polynomials.

4. Practice with different problems: The more you practice, the more comfortable you'll
become with polynomial operations.

5. Use algebraic identities: Recognize patterns such as difference of squares or perfect square
trinomials to simplify faster.



Common Mistakes to Avoid

To ensure accuracy in your algebra work, watch out for these frequent errors:
¢ Forgetting to distribute the negative sign: When subtracting polynomials, always
distribute the minus sign to each term.
e Misapplying exponents: When multiplying terms like y y~2, remember to add exponents.

* Overlooking like terms: After expansion, always combine like terms, or you may end up with
an unnecessarily complicated expression.

« Ignoring coefficients: Don't forget to multiply coefficients along with variables during
expansion.

Practice Problems for Mastery

To solidify your understanding, try solving these similar problems:

1. Multiply (2x) (x~2 + 3x - 4) and subtract (x~3 - 2x"2 + Xx).
2. Calculate the product of 5z and (z~2 - 6z + 9), then subtract 2z~3 + 3z2™2 - z.
3. Expand (4a) (a™2 + 2a - 5) and subtract (a~3 + 3a"2 - 4a).

4. Find the result of multiplying (-3t) by (t~2 + 5t - 2) and subtracting (t~3 - t~2 + 3t).

Practicing these problems will enhance your ability to manipulate polynomials confidently.

Conclusion

Mastering algebraic operations like polynomial multiplication and subtraction is fundamental for
success in higher-level mathematics. By understanding the distributive property, carefully expanding
expressions, and combining like terms, you can confidently tackle complex problems such as "From
the product of 3y and y~2 -4y +10, subtract y~3 + 7y"2 -2y." Remember to practice regularly,
double-check your work for signs and coefficients, and apply these techniques to various problems to



improve your skills overall. With dedication and systematic practice, you'll become proficient in
handling similar algebraic expressions swiftly and accurately.

Need further assistance? Consider consulting your math teacher, using online algebra
resources, or practicing additional problems to strengthen your understanding of
polynomial operations!

Frequently Asked Questions

How do | expand the product of 3y and y~2 - 4y + 10?

To expand 3y (y™2 - 4y + 10), distribute 3y to each term: 3y y™~2 = 3y"3, 3y (-4y) = -12y"2, and 3y
10 = 30y. So, the expanded form is 3y”~3 - 12y”~2 + 30y.

What is the process to subtract the polynomial Y*3 + 7Y"2 -
2Y from the product?

First, expand the product as shown earlier to get 3y”~3 - 12y~2 + 30y. Then, subtract each
corresponding term of the second polynomial: (3y”~3 - 12y”~2 + 30y) - (Y*3 + 7Y"2 - 2Y). Remember
to change signs and combine like terms.

Can you show the step-by-step subtraction of Y~3 + 7Y"2 - 2Y
from 3y”"3 - 12y"2 + 30y?

Yes. Write as: (3y™~3 - 12y~2 + 30y) - (Y~3 + 7Y"2 - 2Y). Distribute the negative: 3y™~3 - 12y"~2 +
30y - Y3 -7Y72 + 2Y. Now combine like terms: (3y™3 -Y"3) = 2y"3, (-12y"2 - 7y™2) = -19y "2,
(30y + 2y) = 32y. Final simplified expression: 2y”~3 - 19y"~2 + 32y.

Is there any common factor in the simplified polynomial 2y~ 3
- 19y"2 + 32y?

Yes, each term has a common factor of y. Factoring y out gives y(2y”~2 - 19y + 32).

What is the factored form of the polynomial y(2y~2 - 19y +
32)?

To factor further, focus on the quadratic inside the parentheses: 2y”~2 - 19y + 32. Find two numbers
that multiply to 232=64 and add to -19. These are -16 and -3. Rewrite as: 2y"~2 - 16y - 3y + 32.
Factor by grouping: 2y(y - 8) - 3(y - 8). Thus, the quadratic factors as (y - 8)(2y - 3). The complete
factorization is y(y - 8)(2y - 3).



What is the final simplified expression after all steps?
The final simplified expression is y(y - 8)(2y - 3).

How can | verify the correctness of my polynomial operations?

You can verify by expanding your factored form back into the original polynomial and comparing it to
your intermediate steps. Also, double-check each step of distribution and combination to ensure
accuracy.

Additional Resources
Mathematical Analysis and Simplification of the Expression: (3y)(Y"2 - 4y + 10) - (Y"3 + 7y"2 - 2y)

Introduction

Mathematics often presents us with complex expressions that, upon closer inspection, reveal elegant
structures and meaningful simplifications. In this article, we delve into a particular algebraic problem
involving polynomial expressions:

"From the product of 3y and (Y”2 - 4y + 10), subtract (Y*3 + 7y™2 - 2y)."

While at first glance this may seem like a straightforward algebraic operation, a detailed step-by-step
approach illuminates the process of expanding, simplifying, and interpreting such expressions. This

analysis is crucial not just for mastering algebra but also for appreciating the underlying structures of
polynomial expressions.

Understanding the Expression
The problem can be broken down into two parts:

1. Product Part: \( (3y) \times (Y"2 - 4y + 10) )
2. Subtraction Part: \( - (Y*3 + 7y"2 - 2y) )

The goal is to expand the product, then subtract the second polynomial, simplifying the result as
much as possible.

Clarifying Notation and Variables
Before proceeding, it's important to clarify the notation:

-Y and y could be interpreted as variables. However, the consistent use of uppercase and lowercase
suggests they might represent different variables or the same variable written differently.



- For simplicity, and common algebraic practice, we'll assume Y and y are the same variable—let's
denote it consistently as y. This assumption simplifies the process since algebraic expressions
typically involve a single variable unless otherwise specified.

Step 1: Expand the Product \( (3y)(Y"2 - 4y + 10)\)
Assuming Y =y, the product becomes:

\[
3y \times (y"2 - 4y + 10)
\]

Applying distributive property (also known as the FOIL method for binomials/trinomials):

\[

= 3y \times y"2 - 3y \times 4y + 3y \times 10
\]

Calculating each term:

-\( 3y \times y~2 = 3y”™3\) (since \( y \times y"~2 =y~ {3} ))
-\( 3y \times 4y = 12 y"2\) (since \( y \timesy = y~21))
-\( 3y \times 10 =30y)

Expanded form:

\[
3y*3-12y"2+ 30y
\]

Step 2: Write the Subtract Expression
The second polynomial to subtract is:

\[
Y*3+T7y"2-2y
\]

Assuming Y =y, this becomes:

\[
y*3+7y"2-2y
\]

Step 3: Perform the Subtraction



Putting everything together:

\[
\left( 3 y~3-12 y~2 + 30 y \right) - \left( y~3 + 7 y~2 - 2 y \right)
\]

Distribute the negative sign across the second polynomial:

\[
3y"3-12y"2+30y-y"3-7y"2+2y
\]

Step 4: Combine Like Terms
Group similar terms:

- Cubicterms: \(3y"3-y*"3=2y"3)\)
- Quadratic terms: \(-12 y"2-7y"2 =-19y"2))
- Linearterms: \(30y + 2y =32vy\)

Final simplified expression:

\[
\boxed{2 y*~3-19y"2 + 32y}
\]

In-Depth Explanation of Each Step
Expansion Techniques

The core of the problem involves the distributive property, which is fundamental in algebra:

\[
a\times (b + ¢ + d) = a\times b + a \times c + a \times d

\]

In our case, \( 3y ) distributes over each term in\( y~2 -4y + 10 ). Recognizing this pattern allows
us to expand the expression systematically.

Combining Like Terms

Once expanded, algebraic expressions often contain similar powers of the variable. Combining these
like terms simplifies the expression and reveals its structure:

- Cubes: terms with \( y~3)
- Squares: terms with \( y~2)
- Linear: terms with \( y \)



This process underscores the importance of grouping and simplifying to achieve a compact,
understandable form.

Additional Insights and Applications
Polynomial Structure

The resulting polynomial \( 2 y~3-19y~2 + 32 y ) is a cubic polynomial with coefficients that
emerge from the algebraic operations. Such expressions are common in calculus, physics, and
engineering, where understanding their roots, intercepts, and behavior is vital.

Factoring Possibilities
While the expression is simplified, one might explore factoring it further:

\[
2y™3-19y"2+32y=y(2y"2-19y + 32)
\]

Then, factoring the quadratic:

\[
2y~2-19y + 32
\]

Using the quadratic formula:

\[
y = \frac{19 \pm \sqrt{(-19)"2 - 4 \times 2 \times 32} }{2 \times 2}
\]

Calculations:

\[
\sqrt{361 - 256} = \sqrt{105}
\]

Since \( \sqrt{105} \) is irrational, the roots are:

\[
y = \frac{19 \pm \sqrt{105} } {4}
\]

Thus, the fully factored form:

\[
y\left(2 y*~2-19y + 32 \right)
\]



which can be expressed as:

\[
y\left( 2 y - \frac{19 + \sqrt{105}}{2} \right) \left( 2 y - \frac{19 - \sqrt{105} } {2} \right)
\]

This factorization demonstrates the polynomial's roots and can be useful in solving equations or
analyzing the polynomial's behavior.

Practical Implications
Understanding how to manipulate such polynomial expressions is essential across various disciplines:

- In calculus: to find derivatives, maxima, minima, or points of inflection.
- In physics: modeling motion, forces, or energy with polynomial equations.
- In engineering: designing systems that depend on polynomial relationships.

Mastery of expansion, simplification, and factoring techniques enables professionals to interpret
complex algebraic models effectively.

Conclusion

This detailed analysis showcases the algebraic process involved in expanding, simplifying, and
understanding polynomial expressions. Starting from the original problem — multiplying \( 3 y \) with
\(y~2-4y+10)\) and then subtracting\(y~3 + 7y”~2-2y\) — we've arrived at a concise,
simplified polynomial:

\[
\boxed{2 y*~3-19y"2 + 32y}
\]

This expression not only exemplifies core algebraic techniques but also offers insights into polynomial
behavior, factoring, and applications across science and engineering. Whether you're solving
equations, modeling phenomena, or simply honing your algebra skills, mastering these steps is
invaluable.

Final Note

Always approach such problems step-by-step, verifying each stage to avoid errors. Recognizing
patterns, such as common factors or potential for factoring, can often simplify complex expressions
and deepen your understanding of algebraic structures.
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