adding subtracting and multiplying
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Adding, Subtracting, and Multiplying Polynomials: A Comprehensive Guide

Polynomials are a fundamental aspect of algebra and are essential for various applications in
mathematics and science. In this article, we will explore the processes of adding, subtracting, and
multiplying polynomials, providing detailed examples and explanations to ensure a thorough
understanding of these concepts.

What is a Polynomial?

A polynomial is a mathematical expression that consists of variables, coefficients, and non-negative
integer exponents. A general form of a polynomial in one variable \( x \) can be expressed as:

\[
Px)=anx™n+a {n-1}x~{n-1l} +..+alx+al0
\]

Here, \(a_n,a {n-1}, ..., a_1, a_0)\) are coefficients, and \( n ) is the degree of the polynomial, which
is the highest exponent of the variable \( x \).

Types of Polynomials:
- Monomial: A polynomial with just one term (e.g., \( 3x"2\)).
- Binomial: A polynomial with two terms (e.g., \( x~2 + 5x\)).

- Trinomial: A polynomial with three terms (e.g., \( X2 + 5x + 6\)).
- Multinomial: A polynomial with more than three terms.

Adding Polynomials

Adding polynomials involves combining like terms, which are terms that have the same variable
raised to the same power. To add polynomials, follow these steps:

1. Identify Like Terms: Look for terms that have the same variable and exponent.
2. Combine Like Terms: Add the coefficients of like terms together.

Example 1: Adding Polynomials

Let’s add the following polynomials:

\[
P(x) =2x"2+3x+ 4



\]
\[
Q(x)=5x"2+2x+1
\]

Step 1: Write the polynomials together.

\[
P(x) + Q(x) =(2x"2 +3x+4) + bx™2+2x + 1)
\]

Step 2: Combine like terms.

-\(2x7™2 + 5x72 = 7x72)\)
-\( 3x + 2x = 5x\)

-\(4+1=5))

Final Result:

\[

P(x) + Q(x) = 7x~2 + 5x + 5
\]

Subtracting Polynomials

Subtracting polynomials also involves combining like terms, but you must be careful to distribute the
negative sign across the polynomial being subtracted.

Example 2: Subtracting Polynomials

Let’s subtract the polynomial \( Q(x) \) from \( P(x) \):

\[
P(x)-Q(x) = (2x~2 + 3x + 4) - (5x™2 + 2x + 1)
\]

Step 1: Distribute the negative sign.

\[
P(x)-Q(x) =2x"2 +3x+4-5x"2-2x-1
\]

Step 2: Combine like terms.

-\(2x72-5x72 =-3x"2))
-\(3x-2x =1x\)



-\(4-1=3))
Final Result:

\[
P(x) - Q(x) =-3x"2 + X + 3
\]

Multiplying Polynomials

Multiplying polynomials involves distributing each term of one polynomial to every term of another
polynomial. This process is often referred to as the distributive property.

Example 3: Multiplying Polynomials

Let’s multiply \( P(x) \) and \( Q(x) \):

\[
P(x) \times Q(x) = (2x"~2 + 3x + 4)(5x™2 + 2x + 1)

\]
Step 1: Distribute each term in \( P(x) \) to each term in \( Q(x) \).

-\(2x"~2 \cdot 5x~2 = 10x"4\)
-\(2x"2 \cdot 2x = 4x"3\)
-\(2x"2 \cdot 1 = 2x"2)

-\( 3x \cdot 5x°2 = 15x"3)
-\( 3x \cdot 2x = 6x"°2\)
-\( 3x \cdot 1 = 3x)

-\( 4 \cdot 5x™2 = 20x"2\)
-\( 4 \cdot 2x = 8x\)
-\(4\cdot1l =4\

Step 2: Combine all the products.

\[
P(x) \times Q(x) = 10x™4 + 4x™3 + 2x"~2 + 15x"3 + 6x™2 + 3x + 20x™2 + 8x + 4

\]
Step 3: Combine like terms.

-\(10x"4\)

-\(4x"3 + 15x7°3 =19x"3))
-\(2x72 4+ 6X72 + 20x™2 = 28x72)\)
-\(3x + 8x =11x\)



-\(4))

Final Result:

\[

P(x) \times Q(x) = 10x™4 + 19x~3 + 28x"™2 + 11x + 4
\]

Conclusion

Adding, subtracting, and multiplying polynomials are crucial skills in algebra that help in simplifying
expressions, solving equations, and understanding more complex mathematical concepts. By
following the steps outlined in this article, you can effectively manipulate polynomials to arrive at the
correct answers.

Remember, the key concepts are:

- Adding Polynomials: Combine like terms by adding their coefficients.

- Subtracting Polynomials: Distribute the negative sign and then combine like terms.

- Multiplying Polynomials: Use the distributive property to multiply each term in one polynomial by
every term in the other, then combine like terms.

With practice, you will become proficient in working with polynomials, paving the way for further
studies in algebra and calculus.

Frequently Asked Questions

What is the result of adding the polynomials (3x~2 + 2x - 5)
and (4x~2 - 3x + 6)?

To add the polynomials, combine like terms: (3x~2 + 4x°2) + (2x-3x) + (-5 + 6) = 7x~2 -x + 1.

How do you subtract the polynomial (5x°2 - 3x + 2) from
(2x~2 + 4x - 1)?

To subtract, change the sign of the second polynomial and then add: (2x~2 + 4x - 1) - (5x™2 - 3x +
2)=(2x"2-5x"2) + (4x + 3x) + (-1 -2) =-3x"2 + 7x - 3.

What is the product of the polynomials (x + 2) and (x - 3)?

To multiply, use the distributive property: (x + 2)(x - 3) =x"2-3x + 2Xx -6 = x~2 - X - 6.

How do you add the polynomials (2x”~3 - x + 4) and (x*3 +



3x"~2 - 2)?

Combine like terms: (2x™3 + x™3) + 3x™2) + (-xX) + (4-2) =3x"3 + 3x™2 -x + 2.

What is the result of subtracting (x~2 + 3x - 4) from (4x"~2 - x
+ 2)?

Change the sign of the polynomial being subtracted: (4x~2 - x + 2) - (X™2 + 3x-4) = (4x"2-x"2) +
(-x-3x)+(2+4)=3x"2-4x + 6.

Calculate the product of the polynomials (2x + 1) and (3x~2 -
4).

Using the distributive property: (2x + 1)(3x"2 - 4) = 2x(3x"2) + 2x(-4) + 1(3x"2) + 1(-4) = 6x"3 -
8X + 3x™2 -4 =6x"3 + 3x~2 - 8x - 4.
If you multiply (x - 1) by (x~2 + 2x + 3), what is the result?

Using the distributive property: (x - 1)(x~2 + 2x + 3) = x(Xx™2) + x(2x) + x(3) - 1(x"2) - 1(2x) - 1(3) =
X"3 4+ 2X7"2+3X-x"2-2Xx-3=x"3+x"2+ x-3.
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