
7 1 additional practice adding and
subtracting polynomials
7 1 additional practice adding and subtracting polynomials is a crucial topic
in algebra that helps students understand the fundamental operations of
polynomial expressions. Polynomials are algebraic expressions that consist of
variables raised to non-negative integer powers, along with coefficients. The
ability to manipulate these expressions through addition and subtraction is
essential for solving equations, simplifying expressions, and understanding
more complex topics in mathematics, such as calculus and linear algebra. In
this article, we will explore the methods of adding and subtracting
polynomials, provide examples, and offer practice problems to reinforce these
concepts.

Understanding Polynomials

A polynomial is defined as an expression that can be represented in the form:

\[ P(x) = a_n x^n + a_{n-1} x^{n-1} + ... + a_1 x + a_0 \]

Where:
- \( P(x) \) is the polynomial.
- \( a_n, a_{n-1}, ..., a_1, a_0 \) are coefficients (real numbers).
- \( n \) is a non-negative integer that indicates the degree of the
polynomial.

For example, the expression \( 2x^3 - 4x^2 + 3x - 5 \) is a polynomial of
degree 3.

Types of Polynomials

Polynomials can be classified based on their degree and the number of terms
they contain:

1. Monomial: A polynomial with one term (e.g., \( 5x^2 \)).
2. Binomial: A polynomial with two terms (e.g., \( 3x + 4 \)).
3. Trinomial: A polynomial with three terms (e.g., \( x^2 - 2x + 1 \)).
4. Polynomial of degree n: A polynomial where the highest exponent of the
variable is \( n \).

Adding Polynomials



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

1. Identify Like Terms: Locate terms that have the same variable and
exponent.
2. Combine Coefficients: Add the coefficients of like terms together.
3. Write the Result: Write the polynomial in standard form, which is
organized from highest degree to lowest.

Example of Adding Polynomials

Consider the polynomials \( P(x) = 3x^2 + 5x - 1 \) and \( Q(x) = 2x^2 - 3x +
4 \).

1. Identify Like Terms:
- \( 3x^2 \) and \( 2x^2 \) (like terms)
- \( 5x \) and \( -3x \) (like terms)
- \( -1 \) and \( 4 \) (constant terms)

2. Combine Coefficients:
- \( 3x^2 + 2x^2 = 5x^2 \)
- \( 5x - 3x = 2x \)
- \( -1 + 4 = 3 \)

3. Write the Result:
- \( P(x) + Q(x) = 5x^2 + 2x + 3 \)

Subtracting Polynomials

Subtracting polynomials is similar to addition but involves subtracting the
coefficients of like terms. The steps for subtracting polynomials are:

1. Distribute the Negative Sign: Change the signs of the polynomial being
subtracted.
2. Identify Like Terms: Locate terms that have the same variable and
exponent.
3. Combine Coefficients: Subtract the coefficients of like terms.
4. Write the Result: Arrange the resulting polynomial in standard form.

Example of Subtracting Polynomials

Let’s subtract the polynomial \( Q(x) = 2x^2 - 3x + 4 \) from \( P(x) = 3x^2
+ 5x - 1 \).



1. Distribute the Negative Sign:
- \( P(x) - Q(x) = P(x) + (-Q(x)) \)
- This changes \( Q(x) \) to \( -2x^2 + 3x - 4 \).

2. Identify Like Terms:
- \( 3x^2 \) and \( -2x^2 \) (like terms)
- \( 5x \) and \( 3x \) (like terms)
- \( -1 \) and \( -4 \) (constant terms)

3. Combine Coefficients:
- \( 3x^2 - 2x^2 = 1x^2 \)
- \( 5x + 3x = 8x \)
- \( -1 - 4 = -5 \)

4. Write the Result:
- \( P(x) - Q(x) = x^2 + 8x - 5 \)

Practice Problems

To reinforce your understanding of adding and subtracting polynomials, try
the following practice problems:

Adding Polynomials

1. Add the polynomials \( A(x) = 4x^3 + 2x + 7 \) and \( B(x) = 3x^3 - x + 1
\).
2. Add the polynomials \( C(x) = 5x^2 - 3x + 6 \) and \( D(x) = 2x^2 + 4x - 2
\).
3. Add the polynomials \( E(x) = 7x^4 + 3x^2 - 5 \) and \( F(x) = 2x^4 - 4x^3
+ x + 8 \).

Subtracting Polynomials

1. Subtract the polynomial \( B(x) = 2x^3 + 5x - 3 \) from \( A(x) = 3x^3 -
4x + 2 \).
2. Subtract the polynomial \( D(x) = 6x^2 + 2x + 1 \) from \( C(x) = 4x^2 -
3x + 5 \).
3. Subtract the polynomial \( F(x) = 5x^3 + x^2 - 3 \) from \( E(x) = 6x^3 -
2x^2 + 4 \).

Solutions to Practice Problems

To verify your answers, here are the solutions to the practice problems:



Adding Polynomials Solutions

1. \( A(x) + B(x) = (4x^3 + 3x^3) + (2x - x) + (7 + 1) = 7x^3 + x + 8 \)
2. \( C(x) + D(x) = (5x^2 + 2x^2) + (-3x + 4x) + (6 - 2) = 7x^2 + x + 4 \)
3. \( E(x) + F(x) = (7x^4 + 2x^4) + (-4x^3) + (3x^2 + x) + (8 - 5) = 9x^4 -
4x^3 + 3x^2 + x + 3 \)

Subtracting Polynomials Solutions

1. \( A(x) - B(x) = (3x^3 - 2x^3) + (-4x - 5x) + (2 + 3) = x^3 - 9x + 5 \)
2. \( C(x) - D(x) = (4x^2 - 6x^2) + (-3x - 2x) + (5 - 1) = -2x^2 - 5x + 4 \)
3. \( E(x) - F(x) = (6x^3 - 5x^3) + (-2x^2 - x^2) + (4 + 3) = x^3 - 3x^2 + 7
\)

Conclusion

In conclusion, mastering the addition and subtraction of polynomials is a
vital skill in algebra that lays the groundwork for future mathematical
concepts. By understanding how to identify like terms and combine
coefficients, students can simplify expressions and solve equations more
effectively. The practice problems provided in this article serve as an
excellent tool for reinforcing these concepts. With continued practice,
proficiency in manipulating polynomials will develop, enabling students to
tackle more advanced mathematical challenges with confidence.

Frequently Asked Questions

What is the sum of the polynomials 3x^2 + 5x - 2 and
4x^2 - 3x + 7?
The sum is 7x^2 + 2x + 5.

How do you subtract the polynomial 2x^3 + 4x^2 - x
from 5x^3 - 2x + 3?
The result is 3x^3 + 4x^2 + x + 3.

What is the result of adding the polynomials (x^2 -
3x + 4) and (2x^2 + x - 5)?
The result is 3x^2 - 2x - 1.



If you have the polynomial 6x^2 - 4 and you subtract
the polynomial 2x^2 + 3, what do you get?
The result is 4x^2 - 7.

What is the first step in adding the polynomials
7x^2 + 2x and 3x^2 + 4?
The first step is to combine like terms to get 10x^2 + 2x + 4.

If you subtract the polynomial 5x - 2 from 3x^2 + 4x
+ 1, what is the final expression?
The final expression is 3x^2 - x + 3.

How do you combine the polynomials (x^3 - 2x + 1)
and (2x^3 + 3x^2 - 4)?
You combine them to get 3x^3 + 3x^2 - 2x - 3.
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