
6 1 additional practice adding and
subtracting polynomials
6 1 Additional Practice Adding and Subtracting Polynomials

Polynomials are a fundamental concept in algebra, representing expressions that consist of variables
raised to non-negative integer powers combined with coefficients. Understanding how to add and
subtract polynomials is essential for students as it serves as a foundation for more complex
mathematical operations. This article provides a comprehensive overview of adding and subtracting
polynomials, complete with definitions, methods, examples, and practice problems to enhance
understanding and proficiency.

Understanding Polynomials

Before diving into the addition and subtraction of polynomials, it is crucial to understand what
polynomials are.

Definition of a Polynomial

A polynomial is an expression of the form:

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

where:
- \( a_n, a_{n-1}, ..., a_0 \) are coefficients (which can be any real number),
- \( n \) is a non-negative integer representing the degree of the polynomial,
- \( x \) is the variable.

The general form of a polynomial can include constants, variables, and exponents, but the exponents
must be whole numbers.

Types of Polynomials

Polynomials can be categorized based on their degree:

1. Constant Polynomial: A polynomial of degree 0, e.g., \( P(x) = 5 \).
2. Linear Polynomial: A polynomial of degree 1, e.g., \( P(x) = 2x + 3 \).
3. Quadratic Polynomial: A polynomial of degree 2, e.g., \( P(x) = 4x^2 + 3x + 2 \).
4. Cubic Polynomial: A polynomial of degree 3, e.g., \( P(x) = x^3 - 4x^2 + 6 \).
5. Higher-Degree Polynomials: Polynomials with degrees greater than 3.



Adding Polynomials

Adding polynomials involves combining like terms, which are terms that have the same variable
raised to the same power.

Steps to Add Polynomials

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.
3. Write the Result: Ensure the polynomial is in standard form, which is typically from the highest
degree to the lowest.

Example of Adding Polynomials

Consider the following polynomials:

- \( P(x) = 3x^2 + 5x + 2 \)
- \( Q(x) = 4x^2 + 3x + 1 \)

To add these polynomials, we perform the following steps:

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

2. Combine Like Terms:
- \( (3x^2 + 4x^2) = 7x^2 \)
- \( (5x + 3x) = 8x \)
- \( (2 + 1) = 3 \)

3. Write the Result:
- The resulting polynomial is \( 7x^2 + 8x + 3 \).

Subtracting Polynomials

Subtracting polynomials is similar in process to adding them, but involves changing the sign of the
polynomial being subtracted before combining like terms.

Steps to Subtract Polynomials

1. Distribute the Negative Sign: Change the sign of each term in the polynomial being subtracted.



2. Identify Like Terms: Find terms that share the same variable and exponent.
3. Combine Like Terms: Add the coefficients of the like terms.
4. Write the Result: Ensure the polynomial is simplified and in standard form.

Example of Subtracting Polynomials

Consider the following polynomials:

- \( P(x) = 5x^3 + 4x^2 + 3x + 2 \)
- \( Q(x) = 2x^3 + 3x^2 + x + 1 \)

To subtract \( Q(x) \) from \( P(x) \):

1. Distribute the Negative Sign:
- \( -Q(x) = -2x^3 - 3x^2 - x - 1 \)

2. Combine the Polynomials:
- \( P(x) - Q(x) = (5x^3 - 2x^3) + (4x^2 - 3x^2) + (3x - x) + (2 - 1) \)

3. Identify Like Terms:
- \( 5x^3 - 2x^3 = 3x^3 \)
- \( 4x^2 - 3x^2 = x^2 \)
- \( 3x - x = 2x \)
- \( 2 - 1 = 1 \)

4. Write the Result:
- The resulting polynomial is \( 3x^3 + x^2 + 2x + 1 \).

Practice Problems

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

Adding Polynomials

1. \( P(x) = 2x^2 + 3x + 5 \)
\( Q(x) = 4x^2 + 2x + 1 \)
Find \( P(x) + Q(x) \).

2. \( A(x) = x^3 + 2x^2 - x + 4 \)
\( B(x) = 3x^3 - x^2 + 2x - 3 \)
Find \( A(x) + B(x) \).

3. \( C(x) = 7x^2 - 5x + 6 \)
\( D(x) = 2x^2 + 4x - 1 \)



Find \( C(x) + D(x) \).

Subtracting Polynomials

1. \( P(x) = 6x^2 + 4x + 2 \)
\( Q(x) = 3x^2 + 2x + 1 \)
Find \( P(x) - Q(x) \).

2. \( A(x) = 5x^3 + 3x^2 - 2 \)
\( B(x) = 2x^3 + x^2 + 4 \)
Find \( A(x) - B(x) \).

3. \( C(x) = 8x^2 + 3x + 5 \)
\( D(x) = 2x^2 + 5x + 1 \)
Find \( C(x) - D(x) \).

Conclusion

Adding and subtracting polynomials is a vital skill in algebra that lays the groundwork for more
advanced mathematical studies. By understanding the structure of polynomials and practicing the
steps for addition and subtraction, students can improve their computational skills and gain
confidence in handling polynomial expressions. Whether for academic purposes or personal
enrichment, mastering these concepts is crucial for success in mathematics.

Frequently Asked Questions

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

How do you subtract the polynomial 5x^3 - 4x + 2 from 2x^3
+ 3x^2 + 1?
The result is -3x^3 + 3x^2 + 6.

What is the first step in adding polynomials?
The first step is to combine like terms, which are terms that have the same variable raised to the
same power.



Can you give an example of subtracting polynomials with
multiple variables?
Yes! For example, subtract (2x^2y - 3xy + 4) from (5xy - x^2 + 2y). The result is 3y - x^2 - 2xy + 4.

What do you do if the polynomials have different degrees when
adding them?
You still combine like terms; the degree of the polynomial is determined by the term with the highest
degree.

How do you handle polynomials with missing degrees during
addition?
You treat the missing degrees as having a coefficient of zero. For example, in 3x^2 + 0x + 5, the x
term is missing.

What is the significance of the coefficient in adding or
subtracting polynomials?
The coefficient indicates how many times a variable term appears, and it is essential for combining
like terms accurately.
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